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COMPARISON OF ANALYTICAL RESULTS TO BACKGROUND

SITE CONCEPTUAL MODEL
DETROIT EDISON - FERMI ENERGY CENTER

NEWPORT, MICHIGAN

Hydro-
Stratigraphic

Zone

Uraium-Alpha Activity (pCa/L) Radium Activity (pCV/L) Cross
MCL = 15 (Note 1) MCL = 5 Alpha/Beta

Well

4

2 3 3
1 26 238 Total 226 228 Total Alpha

20061 1.781 <31 0.6 0,6211 1,7
1/5/2010 1.55 <1 0.7471 0,948 <3 <5

1/14/2010 3.2 <1 3.82 <1 1.72 5.77
1/13/2010 15.5 0.989 12.2 28.69 <1 <3 17.4

Beta

<C

<I

7.1

35.f

5.7

Background
Wells

15.2

<.5

UTL (Note 2):
Assume log-normal data distribution:

Assume normal data distribution
16.06
10.51

6.9,
3A4

Glacial
Overburden

EFT-25 2006 1.56 <1 1.39 2.95 <1 <3 <4
2010 NS NS NS NS NS NS NS NS NM

EFT.4S 2006 3.89 <1 2.81 6.70 <1 <3 <4
EFT-4S/D 12/29/2009 NA NA NA NA NA NA NA <5 <3

EFT-5S 2006 3.67 0.49 2.65 6.81 0.48 <3 0.48
12/29/2009 3.62 0.31 2.8 6.73 0.47 1.51 1.98 <5 3.51

EFT-65 2006 <1 3.87 <1 3.87 0.33 <3 0.33
12/29/200 NA N A NA NA NA NA NA 6.22 <3

EFT 7S 2006 3.33 0.34 2.65 6.32 0.63 <3 0.63
1/4/2010 NA NA NA NA NA NA NA <5 <3

EFT-8S 2006 4.89 0.71 4.02 9.62 <1 <3 <4

donitor Wells 1 1/4/2010 NA NA NA NA NA NA NA <3 15.

EFT-9S
2006 9.71

1/4/ 1901lf 119
<1
<1

6.33[16.0 0.54
6• MA

<3 0.54
1, in

__ __ _ __ __ .... ... - .1........ ... ... ..

EFT-10S 2006 1.02 <1 0.811 1.83 1.93 <3 1.93
12/30/200[ 1.26 <1 1.04 2.30 NA NA NA <5 5.5'

EFT-111 5/18/2011 <1 <1 <1 <3 2.67 <3 2.61 <5 <3

E__-121 _ 5/18/2011 0.78 <1 0.586 1.37 0.74 <3 0.74 <5 <;

EFT-131

5/19/2011

8/4/2011

8/22/2011

NA

NA

3.34

NA

NA

<l

NA NA NA

NA NA <1
NA NA

<3 <4

NA

NA

6.97

NA

NA
Note 5

75.5

Background
Wells

<51 <•

4.11
<5

<8
8.41

Using nonparametric statistics:
Assume log-normal data distribution:

Assume normal data distributioz
UTL (Note 2):

5.79
3.92

5.60
4.83,

Deep
(Bedrock) GW-01 1/14/201( <1 <1 0.00l 0.831 <3 <3

Monitor Wells

2006 0.983 <1 <1 0.98 1,03 <3 1.03EFT-2D
1/4/2010 NA NA NA NA NA NA NA <5 5.51

EFT-4D 2006 <1 <1 <1 <3 1.64 1.74 3.38
EFT-4D (Dup) 2006 <1 <1 <1 <3 0.94 1.03 1.97
EFT-4D 12/19/2009 NA NA NA NA NA NA NA <5 5.01

EFT-5D 2006 <1 <1 <1 <3 2.30 1.26 3.56
12/29/200D9 <1 <1 <1 <3 2.26 <3 <5 6.7"

EFT-6D 2006 1.28 <1 <1 1.28 0.77 <3 0.
12/29/2009 <1 <1 0.303 0.30 NA NA NJ <5 3.61

EFT-11D 5/18/2011 <1 <1 <I <3 2.54 <3 2.54 6.65 <1

EFT-12D 5/18/2011 <1
<31 3.9 2.621

<5 11.4

Values that were used to calculate the UTLs for Deep background
Values that were used to calculate the UTLs for Shallow background

New data
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Shows the UTLs that are recommended for comparison. Most of the data sets fit a log-normal
distribution; although the total radium values in groundwater from the Glacial overburden
background wells only fit a normal distribution (the goodness of fit test rejected a log-normal
distribution).

Monitor well results that exceed the corresponding UTL

1. Maximum Contaminant Level set by U.S. Environmental
Protection Agency. Reference: National Primary Drinking Water
Regulations; Final Rule 65 FR 236; December 7, 2000.

2. Upper Tolerance Limit for the 90th percentile, 95 % confidence; calculations
performed using "Statistical Software ProUCL 4.0for Environmental Applications For Data
Sets with and without Nondetect Observations "; USEPA ProUCL Version 4.00.04.
Available at: http://www.epa.gov/esd/tsc/software.htm

3. Based on Shapiro-Wilk goodness of fit tests, the background Uranium and Radium activity data
generally fit both normal and lognormal distributions. Monitoring data were compared to the Upper
Tolerance Limits (UTLs) for lognormal data distributions (highlighted yellow) since most environmental
data fits this distribution. For Radium in the glacial overburden wells, the data are not lognormal based
on the Shapiro-Wilk Test. Monitoring data were compared to the UTL for normal data distributions
(highlighted yellow).

4. NA = Not analyzed; NS = Not sampled.

5, Sample EFT-131 collected 8/22/11 was analyzed to contain 101 pCi/L of K-40.
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: Lr- T- IS (6 O,

Sample Location (Well Number): CPT- I 5

1. Representative sample collected. Date/Time / /c[ri . ./ 6 p &f.

Sample collected by: ST0 . ,6 A a e:I /Og /564
PrAted Name /0 ggnature 6,JIut 6o7/61/o07

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: ,, Ijr-,I4. / • A" •L3) Date: 0 1 67 AZ/
Printed Name / Signature

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

Performed by: s " ' Date: 2,i,..2 ...
Fermi 2 Chemistry Printed N ne Sigrature-';-

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

Performed by: 0 rlmf(% VL) / 4&a" •],'%/1t. Date:...$• Q

Fermi 2 Printed Name Signature'
Radiation Protection Supervision/Delegate

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

Remarks 4i" tflJ/T41/ %R~i~ ~ J 7~~



ijv- -, o3 - C):5 ý)

Tritium Activity Calculation

Sample Information

1 Sample Location EFT-1 S060906
2 Date Sampled 06/09/2006
3 . Time Sampled 10:02
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 Couint 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)
Minirln.Im Detectable Activity (uCi/mit)= 3.3 x " B m + (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 2 -3-"

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: • RT- I S 0 /

Sample Location (Well Number): £F-- t s

1. Representative sample collected. Date/Time 0 o(o / jejcr'.

Sample collected by:T, ' Lb k j6 a I I. Date: 6 6 '1 /0
Prtited Name Signature

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

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

Sample sealed by: C",4.4/, / F,/;,4 /- Date: 0 "6 h 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 #

Performed by: A '-L-' /(?/J; -. -'---- Date: • -Ok

Fermi 2 RP 'tPrinted Name Signature
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Samplenumber: C177- (5d(01,0

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

Performed by:
Fenrni 2 RP Printed Name

__Date:_ _

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 Radiation Protection Supervision or
delegate. /

Performed by: _,_'_ _Date: - -
Fermi 2 Printed Name Signature
Radiation Protection'Supervisio1P/Delegate

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

Remarks



Y. 46 *f N. A(, N* N. 'X. N. N.' )f. N.K'*'K' X*K' K' ' '' K K' K' KK' K' K' K' K 'K ' N' K' ' K' K'*' K A.' 'N 'K( 'A(. NK -*KX. NK )r. 'K 'XK.K''

T'R C) :i: "T : IJ'.. i) 1i: S C)1.i F I::'i.'i. l j::q'." ' 9F'l C A U ':C ) 2006 1 1. . 15:. : *".:;

N"1 M N : H. e N. '1" i. e L1 l"l :'Iii36 x7.'1. lx ii:() T '

• :•':tn I)L .... :: () ',t~m :•.ccZ..l..d".....§.",. ..'..)g••" I!•::

I~t: V I .) It: I, ,• ................... ........................ .................................................... ..........................................................................................................................................

11 060906fLJR

9 9 2 "... , - :',
.......... .. .................. ; ..................................

R<" 1:: [kr:i '1" 1:7 W F* 1). 1-3, .)A

F'OGIEK I c) -f.............. I ........ ................



Page s 2
Sample ID : EFT-IS060906 EF1j Acquisition date N 9-AUG-2006 15:35:19

Fermi 2 Rad:iation Protection Gamma Spectroscopy Report

~~~~~ ~~~Samiple Pa r .'~'j~f(ameters *C*C )t

Sample ID Numbers EFT-IS060906 EFI:1.
Sample collection start date: 9-JUN-2006 1002::00.00
Sample collection end date : 9-JUN-2006 10:02:00.00
Type of sample :: 1L Mari. Liquid
Sample quantity : 1.00000E+03 cc:
Sample geometry s: M2L Operators AKG

-**.*I. O*.**~IC*-*-*-*-x:. ... 1-.-Acquisition Parameters X.***.***.*-.*****.***
Detector number I: DE 4 Acquire date : 9-AUG-2006 15 35s29..75
Preset live time : 0 00:30 00.00 Elapsed live time s 0 00u=0:00.00
Elapsed real time : 0 00:30:01.02 Percent dead time : 0.05 %

..**..* ...-..-- ****...-** .. Cali bration Parameters ...... **** * .**.¢.-.*** ***
Detector number : DET 4 Yearly cal date : 26-APR-2006 151:5:00.00
Key/channel : 5. 004671E-01 Zero offset: -2.. 61138E-03
Daily cal date s 9-AUG-2O06 15:00n39.94

.X..**&*.**X*)*.*......-- ***.*.. (.. Pealk. Search Parameters .1...). .- **....C*****.)o .. ***-**
Start channel : 100 End channel : 4096
Height sensitivity s 5.00000 Shape sensitivity : 10.00000
Maximum number of iterations to resolve multiplets : 5

*)F**)C-M.-x*****)(**-)C&***- €-- u:. Nuc ici de Identification Parameters
Energy tolerance s 2.00000 Half-life ratio s 10,,00000
Abundance limit : 75.00000 Library : dacmaster. nl:)
Effic:iency file s EFFDI4 m2:1. Efficiencies at : Peal.. energy

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 0 510.96 114 48 3.16 1021.29 1011 19 6.36E-02 17.2
2 0 558.52 45 16 1.58 1116.38 111i 1I 2.51E-02 22.9
3 0 1460.90 98 0 2.12 2921.61 2914 14 5.44E-02 10.1



amp:le "T' i tle n) EF:-I 60906 i Sl.O'e )crIf' :
D:eca..':y Tl i.me ... 61 0"•.; S: ..'•: 9,75

I::'sl...HI D I::e.".: Search:l F;e [orl::,

Pi:I ::age a: :1.
Ac:qui~si.'ti~on "T:imJe ... 9.-.AUG....0[") 15::3 1.9.'75

it c Energy (A:'r*ea I-: l I:'1J :WHM Channel Left I::'w %Err' F:'it N!: ,u cl:.i.d es.

09
(0
09

51.0.96
558.,52

:1460.,90

1:14
45
98

48 3., 16 102:1.. 29
:1.6 :1.. 58 :1.11.6. 38

0 2. :12 292:1.,, 6:1.

:1:1:1 :1.9: 17. 2

2914 :14 10,. 1

, - I .F- .
14-ws c-



Nuclide Line Activity Report
Samp'le ID s EFT-IS060906 EFI

lN.ucli,::e Type: natural

Pa:e : 2
Acquisition date N 9-AUG-RO06 1.5M3M1

Nuclide
K-40

Energy
1460.81

Area
98

Uncorrected Decay Corr
%Abn %Eff u:i/cc uCi/ce

10.6"7- 2.308E+00 5. 975E-07 5.9"75E-0-7

1-Sigma
%Error
10.10

Flag!: ".*." Keyline



Summnary of Nuci:. (1 de Act:i:i :.ty

To.t l : mber:. of: l~ines in sp: ectr.m::i.'F .
N'.umb.'eri of unidenti.:ified li:nes..
Num''Iber.y of " l ] in es "t'.e'ntat;:'';i vel].y :id 1en"'t if": i.ed

pa ge a .3
Ac~quisit:ion dat'e u 9-AU.G-R006 15Q3519

0
100., 00%

IN-uc.i~de Tlype : nat'ural

Uncorr)ecrt:ed
I'Nuc]. :i. (:1 e I.i '"e Decay uCiL/cC
K....40 :1. ,, 00E+OSY 1.00 5. 975E.07

"TI'otal Act:i.vity s 5.9"75cE-.07

Grand Total Acti.ity s 5.9"751-07

F:lagsa "K" = IKeyl~ine not flound
"E" .=:. Manual ly ed:i.':ted'

Dec:ay Corr

5. 975E""07

5,. 9751E.07

Decay Corr" :L.I.-S ig ma
:.:Si gma IErr'Cor .%Er'or Io'r . .l'ag

0., 604E.07 1.0.10

5. 9751E.07

"M" .'ual ly acc:s.el:. a: .ied

"A" NucIIl•:li.d:e spl:ec:ifl"i.c al:n,, l.i~mi.t



R.'ejected Repo'rt
Sample ID s IEF:-.I.S060906 I

I.1al'•1f,.... i.fe

F-18 109.74N 803.61
"XCl A1. : .Abu ndances

I:t'apg e ni.4
Acq•:u~i.s.it.ion da...:te : :9-..AUlGr-.,--06L MUM35:

Energy %Ab I.und
511.00*193.46

F::ound ... 100.00

26. 32H 55.84 559.10 *
563.2. 3
5"71. 30
657.. 03
665...31
740. 1 2
771. 76
867.63

1.21.29. 87
121.t72
.1.216.. 02
1228. 52
.1.439,, :1.3
1.453.60
1787.. 67

d anc ( F'ould :=::

44. 70
1. 1.7
0. :14
6. 10
0., 39
0,. :1.2
0..12
0.. :12
0.14
..:1. ,,4.
.63

3.84
1. 39
0.33

-0 13
0.,33

73.. 70

Act:i.v:it y :1.-:S:i. ma
MUCM.c¢: %Erro'r" FReject'l.ed b:y

:1. 001.E+35 17. 20 Decay

2.. 272E+09 22.8"7 DecayA bl:un..
.. l Not Fou'ndl.
.bl ot Found~cI

........ N.ot Found ......

........ IN.::t F:ou nd:l ......

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

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

........ Not F:ound ......
........ N-o t F:ound ......
........ INo t F'oundl ......
---.... N'.ot F'ound ......

... Nlot F::ound

% Albun

Fl]ags "*" =:' Ke.yl~ine



ni:dentified :E.':'nerg:i : y Li' ne'so I:i'ag.1e : '5
Sanmp:le ID u EIF:T-:I.,SO(:090".)t El::' Ac~qu~i's~it;i~on' d:at~e u: 9-AU..l:i..(G-..RO06.)(• M3 7; L509 :.":.

it Energy j• Vre.a BI.-q rid FWHM Ch an nel L ...e f I t::'w Ct:;s/Sec: %Err~" :i;E f f j:: 1 A

0 510.. 96 : 1. :14 48 3..,:16 :102:1 .,R29 :1.01. :19.9 £ 6.36E.02 1.. 2 4.4', )9E+00 T
0 558.. 52 45 :1.6 :1.58 1. I", :,6.. 38 :i.:.11:I1.1 .,.5:1.lE-02 22. 9 4.3 1: IE+00 ' "T

Fl.aw "T" Ten ta't.i.vely assoc.:i.at:ed



3(2 1Detroit Edison Fermi 2 MDA Report, Genera...ted 9-AUG-2006 1605:30.41 .

o Sample ID : EFT-IS060906 EFI:

Minimum Detectable Activity Report '

Bckgnd
SumNuclide

F-18
NA-22

NA-24
MG-27
CL-38

AR-41

CR-51
MN...54

MN:.-*.56

Nr-...'5
C0..-'57
CO-.58
I:E-..59
CO0-60"

CU--.64
NI'I-~65
ZN-65
ZN-.69M1
SE.-.75,

AS-76
BR..A2
B1:--83
BR-84
BR.-.85

KR-...85
KR-85M1
SR-85
RB-86
K1R.-8*7
SR-..87M

K-R--88
RB-88
Y-88

KR-.-89
RB-..89
KR-90
RB...90
I:B.-.90My
Y-9011
SR...91

Y-91
Y-91-91M
SR-92
y_.-912:

24.
0..

12.
0.

0.
0.~

16.
41.
14.
14.

0.
0.

40..
14.

16.
0.
0.1

II,.

0..
36.
0..
0..
0.
0.
0.1

41.
0..

41.
8..
0.1
0.
0..
0.
3.,
0.
0.
0.
0.
0..
0.
0.
12..

0..

0.

Energy

477'? 59

511.00
1274.54

1368.53
1014,.44
1642.42
1293.64
889.25
320.08
834. 83

1238.25

1810.69
158.38
122.,.06
810.76

1099.22
1332.49
1345.90
1481.84
1115.52

438.63
136.00
559.10
776.49
529.64
881.,50
802.41
513.99
151.18

513.99
1076. 63
402.58
388.40
196.32

1382.39
1836. 01
220..90

1031.,88
1118.,69
831..69
824.23
202..51

1024.30
1204.90
555.60

1383.94
934.46

MDA
cuCi/ce)

1. , 7697E-'?
Half-Life too short

1I. 1822E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life 'too short

1.7705E-08
4. 3041E-07
1. 0922E-08

2. 9896E708
Half-Life too short
Half-Life too short

1. 2488E-08
1. 6683E---08
4. 8006E-08
i,,3478E-08

Half-Life too short
Half-Life too short

2. 3866E-08

Hal f-Lf...Fe too short
1 .. 9336E-8

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 5642E-06
Half-Lifetboo short(-

2. 1146E-08

9. 7003E-07

Half7--Life too shorI-l-
Half-Life too short
Half-Life too short
Half-Life too short

1. 1868E-08
Half-Life too short
Half-Life too s.hort
Half-Life too short

H..alf-Life too short
Half-Life too short
I--Ia:lf-l.Iife too short
Half-Life too short

7.. 3634E-06
Half-Life too short-.
Half-Life too shor-t-,
Half-Life too short



Minimu:,m Det:ect-a:be Acti:vi.vtii;:y lR:eporti (c onti'.t:inued) j::'Page 2
Sam .e ID :: 1EFT.".1S060"906 EF:'I Acquisi.io:;:.n ie N 9- G.2006 1.5 .5:: 1.9

BIckI.. gnU:l
SumtINI.lucl i i. d e

SR-..93
Y-913

INB..-94
NDY3-95
NB...95YI
2:R>-'95
IIB-"97
ZR*-97
MO-99
TC 9911
TC-- :10:1.

U-1. 03

RII 105

IRU I (.0
I)- 1.39
I I.. I :1. O

SN1. :17:1.1
SB :122
SB-124

TE-- 1.2511"I'E'.-. :1.25M
T E---12.., :"'

TE-1:1271M
XE-:1. 27

TEI1. 2 91
XE:-. :1.2911
1-130
B I..-: 31

TI 1 13:1
TI I- 3:1.11

Brr A 133111 .-. 1.33M

\I : 23311
TE- 133

X Ij:"'. :1. 339v

XE-:1.331M
C:'S...1.34
1[-":1. 34-

]: -" 1.35
XE- :135

XE:- :1.3511

1.
01.,

([".) ,,

0.
0.
O.

0.

20.
0.
0.

01.

37,

14.
28..
5:1..,

0.
26..
30.
47.,

0.
31.
61.,,

0.
16..
232.,

0.
39,.

0..i

0.,
39,,

0(.
(3,,

301.

0..
0(.
'0..
0.

24..
0.
0.)

(3,,
(3,
(3,,

(l.:eV)

590.28
266.90
702. 623
765. 79
235.69
756..72
657.90
743.36
739.58

:1 40., 50
306.. 8:1
49"7,. 08
357., 99
•3:1.8,, 90
724.50
62:1. 84

88..0(3
9237.. 48
39:1. W9
:1.58. 56
563.93
602..7:1
427 •89
1.09.28
417.1 90

57.. 60
2'02.,,84
459, 60

695., 88
:196. 56
536., 09
:123., 80
364.48
149.72
7.73.67
:163. 93
667.69
228. :16
302.. 84
276,, 09
529.87
9:1,2.58

8:1., 00
2323. 22
604, '70
884.. 09
210 47
268. 24

:1260.' 4:1
249.79
526.. 56

MAI
(uWi/ice)

l:1. -i.. :i. Fe too sh orrt
l.I. :i. fe too short

8.02'78E-.09
3,. 0:1 621E.08

Hal f-(L.i. fe too short
3. 5502E:-(.08

Ial. f- i. fe too short:
H-Ia l f-i.. : t f- too short
IIaf-L 1.. :i. fe too sI"h orrt
I.Ialf f"I:-Li :i. fe tioo sh o.rt
Hal : f-Lif e. Fte too sh ort:

2. 575,31E-::08
Ha]fL. F--I.f. Fe too sh ortt:
IIa :i. 'f"-I... :i. fe it;oo 0 ' or t
II.a]. f.-i fe too sh ort

9.. 659-0E-..08

3.,,64201E.-.08
1. ,81771E--08

2.3:1.37E".'.0"7

IHIa l f-L.i.f 1". t:oo short
:1. :1.5E-08
3, 0"765E:08..08

8. 34:1.5E:-06
Ha]. f-Li f. "Fe too sh ort

•3,, 4039E-05
4. 6039E-08

IH.a 1 f-I. :. "fe too sh ort
8. 9866IE-..07

I-la-. L :i. fe t:oo sho.r:
:1.1, :I.255E-06
:1., 8:1. 801E-06

IHIa 1 f-Lif Fe too short
I-Ia'L t-'.. i. fe too sh ort

:1.,, 4:I..51"E-05
I-Ial. f-Li fe too sh ort:
IH al :1. f"-L i1 fe to:oo sho'r.t

4. 447 1E.:-08
1- -1.. :i. e too short
IHIa]. f--L.i l.Fe L:oo sh ort
Ha f-If :i fe too sh ort
I-Ial f.i... :i. f e too sh or It
Ha :l f-I.f . F too sih ort

:1.,, 0018E-08
Ha l. f-I.. :i. fe too sh ort
Hal:.f-L..i. fe itoo sh orit

Hal-. f-.I i fe t::oo slhi or t
IHIafa]. io..o. . :i. toCo short
Hal , " :i. fce too sh ort
HaI]. f...-L fe too shlo.t



Minim .um Detectable Activity Report (continued) Pape :
Sample ID a EFT-IS060906 EiFl Acquisition da•te N 9-AUG-2006 15:35:19

Bckgn,.
Sum-.Nucl ide

CS-136
1-136"

XE-137

CS-138
XE- 138
BA- 139
C::E* -:1 Wc)
CS-139
BA-140
LA- 140
BA- 141

CE-14:1.
LA-14:1.
BA-142
LA- 142

CE-143
CE-144
PR-144
ND-147
PM-148M14
EU- 152
EU-154

EU- 156
HIF'-"18 1

TA'-:I.82
W-: 87
R•E-1.:.88
HB--203
BI--207

TL-.208
PB--212
BI-214
PB.-214
RA-224

RA-226
AC-228
TH-228
PA-234

TH-234
U-235
NP-209
AM-241.

14.

01.
0I.
01,
0.
01
0.

44.'
0.

24.
0.
0..

56..
0.
0..
0.
0..

35.

0.
34.
16..
32.

6.
20.
27.

8..
0.
0.

43.
28.

0.
01.
0.
0..
0.

47.'
35..
40..

0.
37.

0.
32.,

Energy
(keV)

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
R55. 12

641.17
293.26
133.54

1489.15
91.10

550. 27

344. 27
1004. 76
646.29
482.. 03

1221..42
685.81
155.03
279.19
569. 67
583.14
238.63
609.31
351.92
240.98
186. 21
338.32
84.37

131..20
63.29

143.76
106.13
59.54

MD.A)
Wui/cc)

2. 3376E-..07
Half-Life too short

9. 7049E-09
Hal f-Life too short
Half-Life too short
Half-Life too short

Half-Life too short
1. 3835E-08

Half-Life too short
9. 6135E-07

Half-Life too short
Half-Life too short

7. 2092E-08
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short

8. 5640E-08
Half-Life too short

2. 2563E-06
2.1 687E-08
3. 1639E-08
4. 2683E-08

1. 9909E-06
2, 8710E-08

4. 8405E-08
Half-Life too short
Half-Life too short

2. 9068E-08
9. 7898E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 865E--07

7. 7258E-08
1. 4798E-06

Half-Life too short
6. 9231E-06
9. 0809E-08

Hal:lf-Life too short
1. 8029E-07



WR EF1 04-052
PageIof__L

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:- 6 - /o (5Op

Sample Location (Well Number): £f 7- - /

1. Representative sample collected. Date/Time .1. Id &5 / 075 (7

Sample collected by: _3- __5i46 /I,,) ./k,._•,eL Date: i,/
Printed Name / •)gnature

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:--- 6 .t4Aztr- /S•/...n•5el /X/,'m IDate: / -A2.7
Printed Name / Signafiire

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

Performed by: 4i A 1 1- j , 1 ,•-"tm-'-"(Date:APR 20 200?
Fermi 2 Chemistry Printed Name Signature

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

Performed by: 7'i9567 / Date: //L( d7
Fermi 2 Printed Name Sigd~ture
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information
£ - all1310o1

1 . Sample Location EFT-1ý121506
2 Date Sampled 12/15/2006
3. Time Sampled 08:59
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2. Time Sample Counted 18:07
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).: 8;.- 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

(1kg cpm) (Bkg cpm)
Minitqnm 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

TccAPR ? 0 2007Technician • /( i, £ Date

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



WR EF1 04-052
Pagge_ of ,9

Attachment 1, Page I

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: F 7"F-- j j5o•

Sample Location (Well Number): •1 -5 " -T S

1. Representative sample collected. Date/Time ] h.)/•toL /

,Sample collected by: C? 66cbkV
Printed Name

.), ", dlet,&7- Date:
'-)SQ;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 ///0

Sample sealed by: IDate: ou9t-11111d -7////k''
Printed Name / Sign•-ure

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: // /J P 2ý4 /A0
Fermi 2 RP Printed Name- ( Signa

_q

Date: __"__'_



WR EF1 04-052
Page9..of ),

Attachment 1, Page 2

Sample number: •' T- 5 / e9 15 0(

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

Performed byxf'tr44 4w-•0 ,,-O/ 4) ?-
Fermi 2 RP Printed Name Signature

Date: 7-07-o7

* 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 iati Protection Supervision or
delegate.

Performed by: / (/I) 1,-1IJ9S -- /E) / ,ý.) Date: _ _ '_0_ 7
Fermi 2 Printed Name V Sight/re
Radiation Protection Supervision/Delegate

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

Remarks



i. V. -j". '3f. V.

Nv~~~~' X.~ f::: 'A'. N fX::1 '. C-C K X

J. 2 .

11 I -FI ll..:, ."6% J

... 9........ ......... ..........................

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



Sapl ID Humer EF I Ill250'.

Typ of sapl N. i. L Mai Lif

Sapl gemer a MEL Opr'I

I, .q igitio Parameters.-'



Sample Title 2 EFI EF7-1912130E
Deca/ Time = 211

Page a
Acquisition Time - 17-jUL-2007

Apea ~ ~ ~ ~ 1 Bkrl FA anl Lf wr-

I. 40. Wj

509.5

1. it
1.76
1.76
1.24
1.02
1.56
103

282.37

1020.0

102,0

278

1015

( , d

12

.1
*1

2. M3E+M'.-j



HuMide Lino Activity Repop't:
Sample ID ; EF! EFT-IS12150,'.,

Nuclide fyPew natural

Page N
Acquisition date ; 17-M-2007

Energy
:1.460. 81

Decay Cory
Area %Ahn %Eff MUM MUM

55 10.67* 2.501000 3.075E-07 3.075E-07

:1. :~

:1.7.

Flaou "m" - Keyline



"Summay of ucli.

Sapl TD a EFI

Total nubro ie nsetu--

Page R .3
Aaquinitio" date a 17-jUL-2007 WNTUT8,

I')•

:I. f..k ? , .

Nuclide
1. 1E05

Uwworvected
Decay UOUCC
1.00 3.075E-07

D(cay~ Cowy

IIUC

Decay CorT
!-Sigma Eppor

0.54SE-07 17,. a.

Orand Total Activity a 3.075E-07

Flausn "K" Keyline not found
"E" Manually edited

3. 075E -07

"M" = Manually accepteJ
"A" = Nuclide specific abn. limit



Re 4; ct Rep&.. Page N
Acquisition date w 17-jUL-2007

109. 74M

Hal f -Li U.,.,
Ratio
2810,94

Abundances

Enyg %A.n
511.00*19.4

SC-Q,

26.310

ndace Fon !;

.9.3

109 22*

*12 1 5

ndncsFon=

740.12

.6.6

.143. 13:',
145.0

1787II.6

ndancesFound

311

5E. 50

43.20
0.99

0.12

.1'1

*1.63

I IO.+3 12.5

1. 069 -0 40 M ::

-- NotFoud

No Fo n ----~;:

O.04I0 40 S
--- No Found --

-- Not ; Foun

-- No Fo An

i.00 M * 1.67

--- ~ No F un -

--- ~ i No Foun

Not Found

NotI Fon
L- No Foun
No Fon

NoU~I Fon

--- Not Found

No Found

NotI oun

Not Foun

--- ~ Not oun

--- No Foun

Rejected P

A' ~ I lIIIY.

4. 0 140.0m 8.0



Rejected Report (cOntinued.'
Oampla 1p i FFI EFT 1010150,C,

I PaDe N
Acquisition dato ; 17 MLQ007

Nue 1 lips Half lif
Hal f - L i f

Ratio
44

Unrg %AbundY::

497.08 89.0

61,3 5.60

Activity
MUM Wvvny

--- Not Found ---
1.03SE-05 35. W.",

Rejcte

% Abundances

9 :1. 1

PM-14,11

564.35 49. 79

ndac .Foun -

5.19 281

414.0

432.78

50026

51.5

-- Not Fon -- De,,

1. OOO+3 354. Tf..

-- No Fun -- bu1

S. 87E0 5

-l No Fun

110E3 35.2 Deca; '.1:1120.29
'12 .1

1764,.49'
%.4. Abnane



Unidentified EneTq; Lines
Sample TD m EF! EFT-13121506

Page a C.-
Acquisition date a 17-JUL-2007 13n5Gn5'..`,

it Energy Area Bkgnd FWITI Mannel Left Pw Cts/Gec ZETv

0
0

.955B;;-. 95"
609 7i•Z' •C'..

15 *.76* 1020.0 1015 16 2.4E0 29. 4.89E00

Ii, 1.7 IO40 1015 ~ ' 16 6.33E-0 126 48E0

32 1.2 1188 11311357 - 17 .8E0



i t Ed i son Feym i 2 MDA Re pa, t, Genev sted IT jUL0007 14 n 27103. 32

x Sample ID a EFI EFT-ISIC15B.",

Minimum Detwtabla Activity RepoW.:

Bckgnd
swii

D E -

MAi .:

AR-I.,

S -4'

CUM-I

I MI
D 1...

B R -l

DR 3

BR-8.*..

K R

KI-51

I k 1II

KR-88

RD -' 81..*

Y -J 1
KR8I..

R* B - .`.

R ' -

Y - 0

SV iii

4Y*-9:'.

C14

13T

45..

* l***4 4 5

P7. 1,A

1014 .44

23 A. 8

1 3S.2!-..

122 0.'-4

1115.52

77.491

3J3 1.5

MD(4 '

;(. I 105 E-0

9. 154'E-0

1. 641501'."i

G. IOOOEM".44 ,

7519E-0', I

IfafLf too

Hl-ie too sh&i

2.Ii4 I1435E-064

Haf-L ife too *..jwi..

HafLf too shoWI -.

H l -if too I .. r 4)

Fl l -L f to 1 1i-

Ha f- if to shI14o I -.:I
2.0262E1.*1

Haf-if too sho'

Haf-if toc s h1 a
HafLf to Mori-,



11 in.u Vetecta:bl Actvit Reor 4 .. . c,;4:yinued) Page a:
Sample1 1D. N:~m EF. E T I I.;. i!2506i.I.I I Acquisition dat g:: 17 '2 . 2 007.. 13060 ..2: . .3

:1
414

Y-.3

44-9

A -I W43

NJ-I (Q.4 *

S N -I I

SN 1 171"

S B 2;,,..

SB 10

S 2!--
TE' 1 51"

TE-2"I

TE-27'.

X. E 4,ý

TE-2'4 -

:1. ..:I

UP129.

21.

23.

54"

it;

22.,

01.

4..

70.,

74 5 7",' -."4

14. 50 I 4

.24. 50*f

62 1.B.'
88.:

937 4 M.i '

391. 1

42 . 4".

109.24

19. 5 ...

34.8

149.7

773.67 *~i
161.934

66.6

22. 1.44

.0 .44

1. 42E M'
Half-Lif to s. l.
HaITL 4 too short

HafLf to hr.
Half-Lfe tooshopt

Hl-if too sopt.

3. 7 8.8.3.E.- M-`
14fLie to 4wt

1afLf too sho,4

Haf-if to I 44

1.03EO,

I 44 995E-0,-

I I4.3973E' 08

4i.1690E'05

HafLf to sho. :.
P. 20 0E-O!`.'4

Half .-Li f eto

HafLf to Io,

HafLf too s4 h oT t

Ha f-if to s h o ri~ I~~,;
HafLf to shol4,
Half-ife too' shopt.:'4

Haf-if too s h~ o I

II 14 I 4 4 1 '),
Half-Lfe1to shrI.-

9I. 5 .
Hl-ife too s1 h wt

HafLf to s h o P I:1...
HafLf to sh4 '

HafLf to shoztK.))i:

Aa f-L i f:~ e too hort.

?!I)A
MUM



PUMmum Detectable Activity Rapwt (continued) Paga 1
Sample ID N EFI EFT-13121506 Acquisiticn date a 17-JUL-2007 IMMU.'',

Bckgn(:)
1% c, I i d.

C 9 1

all r7
C s - 36!

a E 31'

a A -1

C E- 1

C S - 1

BA-

jaITi41

BA -14'..'

iL A-1

C -1

01,

44.

011

29

Enrp

''''I (aj 1

81.5

"1 'L .0a

6 1. &'"

455.4

1 '','5.8

258.3

~1R. 50

a6 5.a 8!''

128.P

53.32.,p

159'a 9

'41.1

293 2C'

a33.5-a11

1',:11 1
iUi

I' I j•, It '

H ." Il a: ... ' ,.... "

7.92 -,.*

Ha f aL ai f a o h r

H .: 1 "1 .. ,..I . I . . .*",'- 'I:,':,,':', ! I"':,,.':

....................................... ..I.'.:...:....... :i. "".:... . '......-...,. . -l" .:' ...

•'.i f,, j ."" "; ": "

Half-Lif ' toI. r-

,., j, • .' j
1  

. ;/ ,

Half-LIfe to.o. s..t :

a..•' I 1".. L ":i.! (.::,:r,:•.V Ia, ••:,"

Half-L, ife, . too• showt-.....i "

Half- ... .. to rho l.

Ha l - if t o.o!..,[! : s. : &' •.

:1. ,, 1: 1, 5E/: [ -...r•

Ha f- if too "'..

5 .a I, Ia aa

Hl.-' L F ife to a a a-

2. 5a.-O,



EFT-1S

2007



WR EFI 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 5T- I 7 73o-7

Sample Location (Well Number): *•("/-' I 5'

1. Representative sample collected. Date/Time 713L7 / 0937

'Sanriple collected by: J,4 , 01,4 , ,-.l/a,, . Date: /1z./o/znŽ!
Printed Name / Sqgnature

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-. - -`,ti a.a•rtJ / (,,• ./;tlA,6i~6( Date: /a/ /t/d7
Printed Name / 6/Signature

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

Performed by: . 1-.- / (• • --Date /1/ /2
Fermi 2 Chemistry Printed Name Signati6-

4. Tritium analysis printout reviewed byRadiation Protection Supervision or
delegate.

Performed by: ((/, /i/f__ / Date: 2-_____

Fermi 2 Printed Name Sigature
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 1s
2 Date Sampled 07/03/2007
3 Time Sampled 09:37
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

min.
cpm

3189.3 cpm
3181-.1,.,.. cpm
7944.9: :..'....!dpm . .
0.4004- cpm/dpm

7.6 cpm

0.01 bcpm.

2.1 cpm'

Minimum. Detectable Activity, 7

Mini qnem Detectable,'ctiviity(uCi/mli) = 3.3x.

/ (Bkg cpm) (Bkg cpm)

(Bkg min.) + ::.:i,(Smplmin.). -

Efficiency x 2.22E6 dpm/uCi x Sample Volume

1::19E-06".i! .iuoi/ii~l - .

Sample Activity

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

Technician - Date 9' &,

For 760039 tt1 PllDTC TGHE Fie:131.0

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



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 9F r- )1 7 3 0 7

Sample Location (Well Number): &: F-T- J1•5

1. Representative sample collected.

Sample collected by: ..5". 6I1A.kcJ4
Printed Name

Date/Time /bcO '? 0937

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: !- Vt,4 v, 1-t/ /7. e, UntDate

Printed Name / ' Signaure

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

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 Gaimma Scintillation Detector #

Performed by: /4
Fermi 2 RP Printed Name

/ 0~z
Signatre"

Date: q" g .7



WR EFI 04-052
Page. of

Attachment 1, Page 2

Sample number: 6Ff 1 - 7 307

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

Performed by: (ri- t-ubA, •-I Date: -7-2I-o )
Fermi 2 RP Printed Name Signature

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

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

5. Gamma spectrometry evaluation reviewed by R ia ion Protection Supervision or
delegate. . Dt:

Perfomled by: /i)' X// Date: ___'_ __

Fermi 2 " Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



1,1. .<*.**

l"T 1. * , !-.1 .....

~1**~

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

613

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



Sampl ID Numbr EI EFT1030e'

Sapl colcinsat ae -U-07 I3iOW',

Sample colcineddt 3IL20 93wOO

Type~~~~~ ofsml hLM .Lqi

Sample quant~y a .000W0 ,":

Sa pl g................L.y a M2U.
1 

O. va.-..s. C

IIui it q 1 131 I I



,Sapl Titl a KEF-570
Deca Tie - 3 d1 g 2 a . 6

Page a
Kquisitiw Tiwý - W-M 2007

Past-MID Puak Search

Tt EveTgy Area Bk q ry! FMM Channel Loft Pw %Ewi,

Il/I ~

2::.~;~
4

64
42
29
24

21
1 "
2

17

:1.4

70.1 ~13

102.7

:1.25.40I

127

699.~:

11

1.
.7

1.

MI

17 S R -

I.'

761



i~umlde Lve Ativit ReppIl'
SampluID a EI EFT1.707 Page.

:1
;.1ne p.

Uno asu

Area~ ~ ~ znn Nf WC Dea Cor

1. i. fl~

I:;. ....
:, ::,*::~

cv - F .
~~:4

MU-%

DeayCon

:1.

Nuclide Typer activatio-ri
unwwrected

:ý::nwqy Apea %Abn %Eff ucilm
-.;13. 99 99.27* 4.874E+00 2.342E-08

Dea: CT
2I 0. 1~x



Ekuwmayy (of Auclida Activity
Cample it ; EF1 EFT, 137307'
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6'FF - 1 I q// 60 F

Sample Location (Well Number): e "]T- I $

1. Representative sample collected. Date/Time e'15/ /0

Sample collected by: -3c y,14 0 •:J, E"! 1--xfij• C.&,,* .1w, Date: o 4/1_1,.ie*jý
Printed Name / 'Sigiataure

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:-.S9/,tOr'ia/,/ (7 1LL,//,• t,/ Date:
Printed Name "/ fignature

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

Performed by: ,-07/ Date: 4,/Z.7.----5
Fermi 2 Chemistry Printed Name -Signature

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

Performed by: K'/ AMO(t- / Date: _ ___Z___

Fermi 2 Printed Name Signatfd/
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 S41508
2 Date Sampled 04/15/2008
3. Time Sampled 14:00
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) 8.2 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

(Bkg cpm) (Bkg cpm)

Minirlnqm 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

Technician Date _ .____ -.-___

Form 76.000.39 Att I 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: bAT- /5 , -

Sample Location (Well Number):; /5'

1. Representative sample collected. Date/Time / /V/ )

Sample collected by: jai, (4fexhh..k/ __,--.d,Ž r Date::
Printed Name / iQriature

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: .Y, / ( T/J.O.I Date: ezi 2AT
Printed Name / ignature

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: -- ,,/ Q /4.,/ Date: X/• ,K
Fermi 2 RP Printed Name ,//Signature



WR EFM 04-052
Pagec)__of__

Attachment 1, Page 2

Sample number: q/T- /] 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: -C-7 -//K: -z 1,A-/ Date: C7C/'Y'-

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:
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Date:
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: /0T 0 9 9 [L oq

Sample Location (Well Number): I

1. Representative sample collected. Date/Time /iz// 0! / / ff•0

Sample collected by: - - / e- - Date: '- , - , 5
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: WA 14 LO6I-t9' I / ( Cl/ ,P Date: •?/,2/)
Printed Name / Signaturg

3. Sample counted in accordance with 6. 0 0 or 79 "Operation of the Packard
TRICARB 1000 or 2MOMTR".

Performed by: - ..o- / _ Date:_________
Fermi 2 Chemistry Printed Name , ture

4. Tritium analysis printout rev ewed Ra iation Protection Supervision or
delegate.

Performed by: D ate:z ,-Ž ,/
Fermi 2 ýrinted Name lgn ture
Radiation Protection Supervision/Delega e

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT1S91009
2. Date Sampled 09/10/2009
3. Time Sampled 15:50
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 hnf.: (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) 7.3 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)

Minirpim 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 ..

Form 76, 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: - • /& 629

Sample Location (Well Number): / •

1. Representative sample collected.

Sample collected by: 6•,,,p •s-,,/
Printed Name

Date/Time,4 / /55e

Signature
Date: 0,-,t e - ) -5-- w

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 I Signature

Date: 9Ah/4

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

Signatlure , J Date:_______
Signature



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: Er-- r 9 /10 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: i50,*t-r-ll / // 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 P tection Supervision or
delegate.

Performed by: W- / Date: lo1
Fermi 2 Printed Name V Signature -
Radiation Protection Supervision/Delegate

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

Remarks



D TlOiT:;.) i ED) i C.:f:;i I::'I1O1:I: --- iI:: WI •II::F I: 11" 1.2.-.O :".-?, '?) :1.4 P W P'A' :-CT,,9!575

Hi GHi"(3I. I:C:'Fj:-cr'IENCYl D Ti::EFCTMOR

SaI p l: :. I: I ID. Nmbe FT:S9109

................................................................................................................................................................................................................................................................................... a .................

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

I::4l0 ic: .:) -f. .



Page : 2
Sampl.e ID n EF'TIS1009 Acquis:i.t i, on date : 12--CT-2009 W1.4:27:16

Fermi 2 Radiation Protection Gamma Spectroscopy Report

Sample ID Numbern EF'T.S1.g.009

Sample coi. ..octi:ion start: datei 10.-..SEP-..2009 1.5:50i00.00
Sample coll.ectio'n end datie i :10-...SEP..-.2009 :15i50it00.00
Type of sample : I L Mari. I.i.iquid
Sampl.e qua:ntity : 1.00000E+03 cc
Sampl p ie geomet:ry M2.LL Op.(,erators JN .S3

Detector numbe.'i.:r i DET 4 Acquire date i: 12--"'-CT-2009 :1.4K2'1..35
Preset liv:l.i:i. time : 0 00i300:"0.00 Elapsed live time i 0 it300..00

Elapsed real t:i.me a 0 00:30:0(?0.99 Percen: dead lime a 0i j05'%

4.*.-3:,*4**4*4**..: -(. - 3**-* 3*4*:4.x.:(.x.x.x.*3*-****** 3 2a1 i : r ::.o 'a r n e-- ; -**-*-***-K. C libr.-l.:~n P ra e e s .x* .,,.x.:(*--* .:,3.. 4*-.3.:,*,4..,4..*.4* ..,€..*..4..-.* 3.-3

Detect:os n"•umber : DET 4 Year'ly ca1 date it 3.--JUN-...2009 :1.7:37:00.00
Kev/channei U 5.00("030E-01:. Zer-..'"o o ff-set: 7,826''76E-03
Daily cal dat:e u :1.2-0CT-2009 :14 :1.2s36.26

Start channel 3 :1.00 End channel, ii 4096
He:i. glhylt sensitivity u 5.00000 Shape sensi.t:ilvi.-i:-y u 1.0.,,"00000
Maximum number of iterations to resolve mul!:P:i plet:s a 5

*-*-****-.*- **-*-**-**-*-*** lNucli.de I de::Io't::i.f:i.ca•::;:i.on I:Pa-r.ameters **. **4c-3*** **. ****
Energy f ' .ole:rance ' -1.-75000 Ha'ilf-l:i. fe rat:::io : 1.0.00000
Abunda-ne l:i-mi.t s'?75,,000-0, Library t *dacmaster.nlb

Eff:i.ci:.ency file i EFFD4:- 13.m Ef'f":i.c:i.encies at a Pe:'akl. ene.r' gy

P1 it Energy Area Bl-:.gnd FWI.-II"I Channel Left I::'w Cts/Sec %Err Fit

1. 0 51:1.1. 83 54 1..:16 1.022.:1.2 1.0:16 :13 4.63E-02 21..0
t2 0 1461.49 37 :1.4 1.13 2922.84 2914 14 2.,,06E----02 27..0



Sampl:,]e Tit~le 3 EF:TIS91009
D;ec~y T~ime = 31 22o:37;:16.,35

l:ape J:.1
Acq ui si t ion T ime 1 12.-OCT...2009t :KI. 2 -:63,

Post-lI D Peak. Sea'rchl" Rel:ocrt(.-

itb E. ner g y

0 5.1 I 1.10
0 1461.,,49

Area Bl,,nd . ,. Channel .eft Iw %Err IF' i...t. Iuc- I:i. d eiý.

54 :1.,, :1.6 :1.022 12 1016
14 1. 13 2922, 84 2914

:1.3 2:1. 0
14 2"7.0

13 /4- e



''Nuclide Line Activity Repor-t I:
Sample ID s EFTIS91009

Nuclide Type: natural

> .Page . 2
Acquisition date a 12-OCT-2009 M427:1

Nucl ide
K-40 ,

Energy
1460.81

Area
37

Uncorrected Decay Corr
%Abn %Elf uCiicc uCi/cc 8

10.67: 2. 501E+00 2. 082E-0"7 2. 082E-07

.-Si3ma
%Error(
2"7.0-3

Flags "*" =:: Keyline



'S . urmmary of Nitcli.:cide Ac.:t.;ivi:t. ty
Sa"mpl:)i.e ID m I 9:." . :1.009

Toc:t:al:.i inumbe r of l iinecs :in sp ecxt rum"'it' nl;:)" c]. Y "~' 'DI itT : i.• ' o f e ]i :i. t '.,.! i: I" .!.i:• :: T ri
Ni.iumber of: un.:i.dentified ].in.e-,.:ii
Nu~mber o f" l.ines te..nr't..at ivel ].: i.de€.nti f i.ed.:

Page U
Acq:u~is';i~tion d:a'l'.e u: :1.-..CT.'"...209 :1.4n2"?nI.

R :1. 0.0, 00%

NIucl::i i.de Tyl::,e u nat;u-ur-al.

U. Ti cx c rer e(:e c-
IN.ucl . :ide , :. i. fce Deca:ay uiC i
K-..c40 :1.., 00E.x.O5Y 1,,000.. 0821-07

Tota:l. Act(::':i.vie'l.c'y :: 2.08c 21E..-07

:a d 'ota"l Actl.:ivity n. 2,0.'•,21xci...0"e

F~lags : "K" = I.K.,:.,y1 i~ne no-t. f~oun,::
"E" - Manua:lly ed~ited

Dec:ay Co.:Prr
itC I :x/ccx

2. 082E-.07

2., 0821E--07

Decay C,::r'r'
I- ""S:i g ma Eli .',rro

0. 563E--.07

-Sigma
%IEr'ro:,' F:":.a gii.
27.,03

2. , 082E1."0**'?

"M" = Manutlc:l: .c yx .;'a:cxet ed:l :'c::e:x"A" =': Nu~c].ide spe,,-.c~i.f:ic- al:n,, l.i~miti



jI';e je ,b:.t ;e d R e i.p o r "'-.-
S'iampl;:•Ie ID : IEF:TIS91.)009

a ie :: 4
A.qui i.- :: n d'..'ate :: I2-.-OCT.... 0(,"9 :1.4:: 2':1.6

I.Ial ] f'-.L.. i.f"e A:'ct'"i.v:i.t"y :I....Sim:.!ima
l-luclid. :i. e il - l . I :i. :'..1.., Rat'i :i. o! ' e .y ;%gf.I::,ar (t. Ci./ . ) ",'lie l,: M U %E:',o ejected b;/
F-:1.8. 1.•9.7MH 419.28 51,1... 00*19.3..46 :. ,I...E+35 2.9,9 D() ecay

F:']••lamm, "*x" =;: .' . "I,. n . . e•(:



.'Un•i~do.n't-i~f"ie,.: En"er.g•y L.:i.nres• P:age a: '5
Sample ID) n: EFV:l..S.9:1.0P09 AY.cc: 1-qu :i.s:i.t::i.ion' date : .- CT-.,"9 :1.412.CT 0 1 :27 M:.

it: Ene',rgy Area BI. .!ii mnd F:'WHM Ch anne I i.e ieft i ::w C sie(::i "c,, Er'r'. :: I:: ' j : . ii

P. ,51.1:1 .13 54. : 1.1, % :I... 1022• 2 1016 :13 4.63iEl."02 2:1. ,,88E 4., T,.) T

:l.a "T" = Ten:at:i.vely a":ssoc::iat:ed



-3?-*-' **-*- )( '( 1C. (-3' * (. )( * -+--I*-3'.)(. 4* (**)': -:'* If4I*3(* (.X -X.4 -3***** N .33(. )(I)( -3':- N. -3(- -) 3* -3(--3 )('. )(.)( - 3* ).( (.( - X3(* _X: 3':- -3'.- -3*43*4 )( 3(* 4'X- -3* -3') (': 3':- -N* N- -3( *' (.3' 4'?( X ( ().). - )(. - K- )(' -' - I* - X f ' -X -X w-X
• ',€ Detr-o i:t lEd is.on Fe:4rmri :2 MD)A Rez'et, (Goene'.atl:Ied 12-O-CT---20.9 104 57W.9 24, 6 .

• .Sampl,]e ID.' s EF:TIS]!910"09..

Mi:i. n i. m um D):), c:.',-,t a I: e I e A,:::..1.-. :i. v :i. o & .. ':: r ".

B elk;gn,::l IEner-.,Pg y M .')

N ul :i.d :1. d e Stum , I..e:'. V) (C uCi./c, a)

.B-E--' 26.,, 47'7 59 :1. 1, 1451:. E..0'7
F-18 0., 511.0 , .': Half f"...-ILi. fto 1.:oa short'?..

h.-22 3. 127.4., 6A.48821E$-09
I'NA-24 0. :1.368. 53 I-I1 .f'... f :i. fe too s•r.l::-t

L-38 0., 1642. 42 H-l. f-Ie:i. ', too sh,:or'-t
A-41 0, .1293. 64 I--I.a'l'f-.Li fIe: too sh ort
SC-..4•, ",89,, 25 8 21. 56:LIE---09
CF.'...5:1. 36., 32F:0,,08 !?1. ,7547EI"...0"7

MN"-54 16. 834..2•3 9. ,9:1-7:1.E-..-09
C(-56 1.- :1238., 25 91. ,891.6E
MN-.56 0,, :1. 8103 69 I--I .I f-i e t (hor1..: C:3 ..'sho':;
I -I 56 36 ,,8.. 38 :.,,632 -. 0"
CO.57 35. :1.02, [6 9. 8899E---09
CO...58 I. :I 0.. 76 I. 0 ..850E-.0.8
FE-59 IN 1:.099.22 2. 926 :1 E'--08
CO( -.60 ' , 1332.49 •.25231E5-'.-09

t'6/-{• 0 1345 ,, 90 I-aI. I e 'taoo shcorrt
I-65 0. 148I1.8 4 I-.Ial. f.Life(': tboo shcolt:

Z11 -.-- I. 9I 1 5.52 1. 561. IE--'8
ZN--6" 0,, 48.:,t 63 Hal'fI-- L..ife I too sl'hor-t.
,SEL-'7:5 36., :13. •, -,,08 :1.,49:07E-0....8
A:1S--76 0. 559.10L Hal.f-L..i fe. too s.•hort

BR"82 01, 776(., 49 IIlal-1. tfoo'.. :s. "f ta "1h. .'::rt
BF-83 0I, 529. 64 Half-L "..I...:i. f too s.;h)or:
BR.84 0, 88:1.5 .!) I.l . .'f...j :i. [e 'oo short-cl-.

I.', ' (( "2,. 4:1. I-Ca"). 80:2.4.L. :ife too short
IKR-'"85 42 ,.33 5 99 ., 3812E06
KI:;5"-85MI 0. 1.51. Ha. I-I. -F----L.f i -fe to'?:O sh ort
SR-8`5 42, 5: 1 9 :1. 4432E1E--.08

-. 86 7 1076 6..3 2. 7633E-.--07
KR-87 ("1 408. 58 Half"-"L...:i. fe too short
SF:..-87MI 0.3 388.40 Ial.F-h--I..i. fe too shcor:t'

lKR-8'8 01) 1 6.32 Half - -I... :i. -Fe too sh ort
R--88 0, :1382.39 Half-- ':...ife. f t•o. tc:i shlort
Y-88 4 ,1.836 01. :1 01.601E-S8
KR--89 < 011 220,90 Hal..r...--I.i.-f:? t.o.::oo shoat
RI%-..-89 0.. 1.02:31.88 Hal f"-i....f. Fe too s.hort.-:
KR-90 011 :1.1.1.8,. 69 II.t 1. f--I...if Fe t.c::oo short.

3B-93 0 0631..9 IHlf-I... - i. fe too ; .) ' shor-t-;
:B-..2 0., 84.i23 Half---...i fe -Uoo shorIt:

Y....99111 0.. 202. 51 Ia 1 F--I. :i. fe too sh ort:
SR--S.1 0.. 1024. 30 HaI-I:. f"-I... : t. 1 L:oa sh or-i:
Y.-.91> 1.4.. 1.204. 90 5., 229:.1E---06
Y..-9:1.M 033 555. 60 IafI... i. fe too short:
SR--..92 033 1.383.3 94 IaIl.-L-.I...:i. toe t.o shoart
Y-..'92 "].. 934.. 46 Hal-L :.r.ifye t:oo sh.:.loPt



II .bui.r1• etectable Activit.!-: ..-y Report,;- (,:::.,:::,i"t::i.nu, P g. ::t::.2') 00 : ". 4g, 2 :
Samp~l::e.,::. ID s EF::T:I.S9:1009? 8 Acq:u~is...it':i~on ,::late,.:: :1.2 .... CI:T-2 0 .. .M M I" : G.,. ":":

B ckI..g nd
Sum

'Y~..-.923NucK:Jlid

N:B-95M*,

IlB.-.97
ZR..9'y7

MO-...99
f '-I99M
'f'C--:1.0:1.
I:R .I.. 1.03

TC-*1. 04

RU .1.05ItRt L "- :1. 6'
UI- :1.06

C D.'" 10 .0

I-" :1. 1.3

S B:1. 2 2

S3B-- :1 24
313... :1. 2.5

E-:1.25M
TE-1 27

XE- 127

I- 1.29

XE- 12911
S-1 30

B('•A- :1.3:1.
1 .31.
"f'E-- :1.

TE-:1.3111
XE- 13:1.1M
:..:l-.32
TIE--:32

A-.1.3311
S..-1.33

"iE.-:1.331,M
XE"-:1.33

X I-133M

CS-134
"T I- 1 34

TE-134BA-" 135
1:-":1.35

X E - 1.3`5M

:d1.,

38.

0.1

0.

01.,

15,

22.
26.
Ic.'::.,

:1. 9..,
191,

:5.1

171

0..
:1. ,30.,
40.,

0..

:1.6.

34.,,

34.,
22.,,

0..

301,,

W1.

24.,

i0...

0.1

01,

0..0.1

0(.,?01.

01.(,.2.),

(l.:eV)

590.28

266 . 90
"702. 63*i;
765.,79
,235 ,,69

'756. W,, .?-'
657.,90
743.,36
'739.,58
1.40.,50

497.?,,08

351.8,,99("

724.4,50
62:1. S,,4

88.,03
9.37.489
39:1.,,69
.1.58 ,.' 5.:,'
563.,93
602. ,"71:
42:7.,,89
:109. 28
41 "790

57.,,60
2:02,,8-4
459,, 60

695,,.88•!
19 ,, 5 $0

536,.09
1i23 8.

364.,48
.1497,, 72

773.,67
2:!. 8. 93
667.4 69

2 2:[..1 (-.4,

302.84
276 09

5,;29.87

91258..5

8:1.,,00
233.,22
6042. 7:

884.09
2:10.0,47
268. 24

1 260. 41
249,, 79

526 , .".,6

MIlA
(WtC :i. /cc::)

IH . I Ie too sl"rlot
Hal:.f-L... i.fe too sho:ri:.-

7.3252IE.09
.1.,,531.91E--'08
:1.,,38.4 1E.-.05

1. 26:1.E-08
Hal•.•1f-L.I. i.fe t:oo sh ort
IHl . f- ri 'fxe too sh or:t
-Haf-I. :ife too s"xor-it

I.-• i : f. '."... i fe too shho.t
I..1l :1. f-I... : t. fx i:oo sh orti :

:1. 2241E-08
Hal .• .f.-.-..Li.f'e .I..'oo s ho rt

Half- f to --.... :[shot
I...lI.f.-....Li.fe too shocrt

8.,,9620-.E1•:.-08

3:1. 18551E.-07
2,,26901Ei-08

1, .652E-08
4..0 :10"6 08

lIh"a. f-l :f. Fe too short[-

41 ,,%(YIVk' j:....08

:1. 320685E-06

IH'-a l f-.L..if fe too sh:ort
2.,9337E-:..05

:1. 985:1. E-08
Half-Li. fe too short

4 ,,506:1.E..-0*7

1., 720..-06
HIa f - I Ife too sl'xort:.:

:1. ,,7:1.2.81E:....

I 1.2 , [t Ic5781E-07
Ilf I I if re too sh ort
I..a.:L f-L.. :i. too shrt o:

2. cx 0867.E.6.ls'.,
I:i. f".:i. fe too slh orit

3, .5995E-1sit).08
I-I.-al1 f'-L:ife tl(.,'oo sh ort.
I..l 1.f-"L..i.fe t-oo sh ort
I..a lf-L..i.fe too sh ort

2,,.'2859E...06
Hall-L"-.I. i.fe too s..h or't'.

"7.9'7-42Eli.-09
Half' 1 1-"-..Lif le too sh or-I.'..
I-Hal.f'-....Li.fe too sho(:,rt
I.al f-L. i"..I..f.el.. too sh ort
I. 1.'Ha f-'L.. i.fe•.: too sh ort;
I..l f-1. L..... i.fe too sh ortl.
Hal..•1f-L.. i.fe too sh o:,rt



,M:i.n i:m~tu'n Det: i:e ct!.a..ble: .. Act::i.v:it 'y Rep',o, ::(rtl (,o:,:ntL i.nue.d:c) Pa'..-•ge n.- '.3
' ~ T 0i.-i J:'1•.,II EF" 1 .3:.09 A,::q:Iu:i.s! it 1' i.on da.t"l.e : 1 ..IR ][CT'-2009 :14 M 7 :.6

Bc .L nd
N(uc I i d

Csj I".
CS-13.3
1-'" :L. 36
X E - :L3'"7*

XI'.. :1.39
CS-. :1.38

X rIE.. :1..48
B .- :1..-
CEI- :1. 39

.:S-41.9
BA- :1.40
I.. A :1. 4
B' A--:1.41
CE:.- :1.41
I... 4:1.41

..A..:1.431'1
C -:1. 4

CE-1.44
P:'R- 1.44

I . 1 ) ..
H .--:1 .

E ..-:1. 56

I.I:..- :1. 8 1

'T"A-.- :.82

i::D--21. 4

*Fi, -- 23I48
I-j1G'.-' "I:'B-E- 2:I

RA--22.4
IAC-.228

TH---228
P:A..-234
TH-.i..234

AM.-2.4:I.

:L. :1..

0.

(1) :1.
U.~l,,

• 35.,131..
U;.')

31,

Q[') ,,

0.111

0.1

(3 ,
0.3.

2:1. ,
20,,61,

24.

9 ,.

8.,

0 .

3,i,

181,,
(i?)

0I,C)I.

0.
01,

37.

'19,,
2:1.,,

27.

48,,
0.,

25.,,

E nerg ye:i
MkV)

818. 50

1 3 ,,.02
661. 6I!.
455 49

:1.435.,86

:1.420.,,50

165.
1.283 23
537.,,32.

:1596.,49
:1.90.22

145. 4.4
:1.354.,,52
255., 1.2.
641 ,.7
293.,26
:1.33,,54

1L489.1.5
9 .I. 10

550,, 2'7

3 ~A.4 4c. 21004.,76
1.05., 3:1.
646.29
482., 03!

122:1.,,42
685.;,81.
:1.55.,03
279., 1.9
569., 6"7
583. ,:1.4
238.,6"3
609.31

351.L,,92
240,.98
186. 2.::1.
338.,32

1.3:1.,,20
63,,2"'9

1I.43.,,76
1I.06,,I.13
59. 5.4

4.0987E-08
Hal.•:I f:-..L..i. fe too sh or !-.:

7.3685.-.09
Hlf-L:1e. too shor[,
Haf-L.ife too sh ort
Hal. f-if.. :i. fhe t) .l"r'ti'
I.'."l1f-"L.,if tI,...I.oo shol",of

i f e :i. s t..: ." ' I: o o i ":' "
1. ,,3679E07

I"1a"1f-L:i.fe too s..i o
I...lf11-I..Li.fe too sh ort

2, / ','.9IE. -- (07

I2.8:L95LE-~08

IH.l 1.f-L.I. if ie too sh ort,
I..l].f-I..Li.fe t'oo shor•t

Hafi-ILIif tooi:c sihort

I-H f-L i fe too sh ort
6 ,02.341.E-03

i..ia ti f-.Lif too sh ort
2.,,645 41ii:....
:1.,,365"7E...08
"2.3:1.6 9Ei:.-08
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: '/" •OIQ/ -

Sample Location (Well Number): /

1. Representative sample collected. Date/Time ,e" //e z en7/3

Sample collected by: w N dLi.rJ/ Z&,Z 4 2•J Date: 4 -/,L)
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: f:(AýkOtA0r4l /'•iv•4•i Date:4i2ý//,O4
Printed Name / Signature

3. Sample counted in accordance with 76.0 0 79 "Operation of the Packard
TRICARB 1000 or 2100TR"

Performed by: Date: 6- (-ao
Fermi 2 Chemistry Printed Name gn e

4. Tritium analysis printout reviewe by dia ion P tection Supervision or
delegate.

Performed by: C, , Date:46 i g2vi
Fermi 2 Printed Name nt 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 EF1-52610-1S
2. Date Sampled 05/26/2010
3. Time Sampled 17:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 13:40
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:
Sample Gross Count Rate (cpm) 7.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirum 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 (a- V;- 1

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

Sample number: £ /- F1 6., 10.$'

Sample Location (Well Number): _ '."

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

Sample col ected.by: ThtaklflI / Date: 4e •3 /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: 40 bzL,'f ' itiL' 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: (Adr-a_ A/'i4ifnlr i ,/_-.u 1 . -Date: q-fLL-
Fermi 2 RP Printed Name Signature
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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 by: (r/4.• r / -, f§ - Date:. •_g -
Fermi 2 RP "-rinted Name Signature

* 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: PI1 Date:' /'16
Fermi 2' Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



A~ J, T~ 011 j::j, F 11 )?:T J.,-11 ,f) 1w:;F) f) ;yf ];IFI-.': T

A~ii I~ A .( -- 1: ,0R

1.. ' I.1 -,;: F , l/C9 ,,. 11 C. .0

F, A C.j 1::,....................... .......................



3a. ..tplA e2 1 ID Acqusto d1 11:.cra I te Ni 14-SE 210 WNQN55:1.

: :'1>r 'i. ;;i. F;.':a . .:'.l 1::• l.: :1 o :" . l;e .t.;: i ~zAz n 0 .;.:m,.n z'.: :i! 'I:, .:. AzC" i' ' ! C:)I::>, 1 '. ::) '"'

T .pe c:- : I.1 ',:::i.: :of s m:e N L Mar.i'.:. L.iqu .:i.d
Saimpl: e I. qu a:: i ty :;'.: Hi :i. c: c: c. ci .i c: i -' : ,. i:::.

*,.x ,1- I.:. !•le :: ,n & :,t. : * ->."*~ :cjA : '1.".::...I.. C :1.,u:,r. ",. Ilci',A. :• C;.: ' : ** ~ v~ :*:~** * :~*i&4.* *

X)o-.:'.t:..cI~l.::O' T "r.i Lr;,::,,'r. 33 :(>) T z÷ I''CCl c . i.' ':-. :,e <-. to e 1: :.4 4....i~ :: ::...':. :1E•.I :1.3 : 1 ::. 5!.; :1 .. .I 3,':".
[:" ' t.1:.:': .:i. vy .c:, :.I..- :i.r ', , 0Iq~ I00.'.1 /{':: 45 : -3•( , @.01;" II! I. ".':. I:"!."' ci . :i. "." A'z. :i. rno:.' :: (: U: '.:: 4 -}5 :: i'}i *,,"}

.I,:a l-:.:u r,....•. !::i.ico~ A r .:1 , rr ,: 0i @0,. 45,.,:. :: 0.0l~, G4 I::otr-:::. rit ,::i ,:od (z :i.r m -c :: 0,,t':3 %C

'£ '(.*.',' *c . *'r *,u •:" : ,e': •".~ ' * •:, ., E~. :,..( 4.~ f. •- A 1 i ~: , on •-.1. (i z r , ,::a.. ,: ~.:•• *• ;:'i*::-..'.c ..- : ! t(:- : :* *l *1;!: * ,• * .-t' * : (i'* i} (

lf..t-,,,/" .It'j "n ml 1 :: c.r;, :L4::i -I. :". .. :. :..-,' .... 1.. t '..:::t 1 : "it,,, /3 ", .... " :, . : ,

0 .::i ./ (:-•: cId.oL.:,:.: :: .. /'' E I:..•:-}:1..~ ' ~ l ', :.-,: •i 1 : .:' ,, .

I H:-••I: c . Vdrri-.:, ]. 3: I -}. ! livi"d c:.l"o , i•'n"c:, 1 : ,'•Eg

ii h '..' n :i. rnu 'Il .rA I::,e:, . d:,'f" :i 't.+''P ' .:i C:,.. . "j':o " c:•.:: i. o..' : 1f' L. :1..:::. I::, :1. O '.:.f .1* ,:

Presel:)/tc: liveo tim n: 01 ,,NO.0 Elapsed live time u ~~:. 0. 00r2:1ai'

•-I .... .•. ' : .:• •: " ] i.r :.1 ": .... , {;(i).i~ '(! L :i .I :,' i'•..,,iv, ::i.c c a: t ,::.• ..- :•: .; :.:.:.a. ,,non ]. I

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

Elaps:ie::.d.,•,::) real:im] e N 0 t:..I. O•.,..N',F HO. . 8 Percl:i(:.ient ::.i,.z! dead .tim I:: 0.:., 03..,'."~"r!

":: .• .;; " I ):.:•."•.-'•,.-): ( (.:: ),. . . (.. )•-","": . ' :( . ( )."<,.C a l i b ra... t i o n P a r a m et"e r"s( :'")."¢.,)'.•.:•.)t )• 6•( :' t ,:.•.)( .('' X . ."•::•.:•: :• 'X ),.: ,. . •. ' X ; ) '( '"": )""' • •(

Detetornumer DET4 Nrlycaldateo WJUN201 12N8wO.O(?'.

W::v.".] h.. a Ene~rl y N h.::.,'; 5B~[l~l I:t..000lE-0 Zer:h a.f"n" e:, 8.l.•-:ft. 46290E... ':,.-02:r.¢J...

Dai ly cal date N,• ........... .''.0 21327.t I.E',. }! , .' 7 579: ? 3 I I .• },',,..... .•:".. ' , :

:~ ~ ~ ~ ~~ Pa Searc Paramet:e1.rs -: (: , '"": •2 . .......
,.S ,.-ar ,t : cha ne ni"! 7'0(.-.` E..d channe l. n 1 4096 •lli....•!:t::7,(. :. ':; F..,;
Height sensiivit a:; 5.1.0 Shap sesiivt aE 10.00000 i!' ,::;, 1 ;.:~.:. '

Maximum number o1. itertion to. r.es'-.e mul1.et H ..: 5 ,?5i:..IE ,

z+ ~ ~ ~ ~ Nu l d Id"enti.,fica:, ';'E•;;t ion Par :.1:1', ,:) a mel. t ers2:..;•:, i ..E..(; 5:•". ,
Energy; tole anc aI,!G2 ":'.,?1. 5 0 Half-life". rat o, 10.•;i;3q:;..; ;""' ' •.00000......'

Abundance.... limi :a 75.0000 Lib a. n/ d-. .....as.-.-),r .w .n, .



Dewy Tim = 110 2: 0N;)9'W2 51.5.

Pape U I

PostMID Peak Search Report

it Enrg

0 985

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

12'

105 2,. 17 39 .7 '

59s.11 01
6L3 2.7111L2.57 11

:17 20.4K-4



Sample ID N 1:R0;.

Page.~ N

Nuel ide
K-40

Energy
1460.81

Unorece Deca Corr.'.]

20.39~



SummIry of Nuclide Activity
Sample ID H EFI-52GO-V'3,

Total number of lines in spectrum

Number of unidentified lines
Number of lines tentatively identified

Pag n

I,
so. 00,X1

Nuclide Typen natural

Uncorrected

Nuclide Hlife Decay uci/cc
K-40 I.OOE+OSY 1.00 2.624E-07

Total Activity a 2.624E-07

Bpand Total Activity n 2.624E-O*,---'

Flagsa "K" = Keyline not found

"E" = Manually edited

DcyCarr:
ulic

Decay Corr I-sigma
I-Sigma Eryor %Epror Flagý.i-ý
0.535E-07 20. W.'.)

"M" = Manually accepted

"A" = Nuclide specific abn. limit
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"Unidbntified Energy Line-.-.i--.
Sample ID g EFI-5EGO-I".];

Page N
Acquisition date u 14-SEP-201P WMMI.

it Energy Area Bkpnd FWHM Channel Left Pw Cts/See %Err XEf f F I a

0
12

R0'.

1981.58

50.29
so ~ j 7 : 1.6

396.97 391 12 2.75E-02 29.9
1020.35 1012 19 2.91E-OR 27.6
1022.57 1012 19 4.75E-02 17.7
1117.90 1113 14 2.95E-02 25.5

6.4 60E+00

Flaw "T" - Tentatively associated
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:__EF7- 10,.4 S10 S/ /

Sample Location (Well Number): I 5

1. Representative sample collected. Date/Time//-//" ( I /9 -c

Sample collected by: (;. / Date: //7/. /
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: ./)fc{7 / (/ ,/,, Date: /1/1-h/(l
Printed Name /Signatur/ --

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

Performed by: rk- , '67-" - / . Date: Ir Z.-tO
Fermi 2 Chemistry Prinrted Name Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or

Performed by: I•.,h f'/ti ,-j/, Y Ke' / Date: ,//"S-,
Fermi 2 Printed Name ý' Signature "
Radiation Protection Supervision/Delegate

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

<2'-

Remarks



Tritium Activity Calculation

Sample Information
*EF1T

1 . Sample Location -EPT-1 02510-1/S
2. Date Sampled s11/11/2010
3. Time Sampled 13:20
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) 8.4 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)

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

Technician _-__Date / -

Reviewed By: _ Date /& /o

Form 76.000.39 Att 1 PI/I 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 -- i1) a .1 / 7/

Sample Location (Well Number):_ _ ____ __

1. Representative sample collected. Date/Time /dI/25/-/0 / /6 0 -5"

Sample collected by: "s"';,zc: I - - Date: 1/ / -//l/

Printed Name / Signature

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

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

Sample sealed by: C Name Date://,- 3 'v
Printed Name ! Sigr/ature

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: r
Fermi 2 RP Printed Name 1ignaur

Date: / •" J9'



WR EF 04-052
Page of___

Attachment 1, Page 2

Sample number: _,"7-/o :- .ic /

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 :,Fo V5- /A.4-- Date: // - )- 0
Fermi 2 RP Printed Name gignatMi'

* 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: 7Cf e I-K Date:4,2 J27-/o

Fermi 2 Printed Name Signatte6-
Radiation Protection Supervision/bDelegate

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

Remarks
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FERMI 1 GROUND WATER MONITORING TRTIIJM
ANALYSIS CHECKLIST

Sample number: - ""

Sample Location (Well Number): / -

1. Representative sample collected. Date/Time 5/ / /1.'/S

Sample collected by: ok ý/•" /• / 6 Date:
Printed Name / Signature

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

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

Sample sealed by: t / Date: P /'
Printed Name / Sinature'/

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

Performedby: Y cC- / t Date: 5-Z-(
Fermi 2 Chemistry Printied Name S "ig-ature

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

Performed by: "-lv _Date: 1,22 /
Fermi 2 Printed Name Signatur
Radiation Protection Supervision/Delegate

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

Remarks -

\I



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT61711-1S
2. Date Sampled 06/17/2011
3. Time Sampled 11:1.5
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/22/2011
2. Time Sample Counted 06:42
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) 2306.3 cpm
Net Spike Count Rate (cpm) 2298.8 cpm
H3 Spike Activity (dpm on count date) 6513.3 dpm
Counter Efficiency 0.3529 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)

Minirpnlqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.29E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician _ _ _ _ _ _Date 6;_ D at

Reviewed By:VD ~\IX I\ 1 J Date ~

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

Acquisition Time - 17-JUN-2011 13H3043.8

Post-NID Peak Search Repowt-.-,

Area Bkgnd FWHM Channel Left Pw %Err Fit Nue I idw..

0 6 .:1..
0 5 1. ).

:4 .11 13 .9

8 2.75 291.7 2912 IS16.6

to2 A~ A-w
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ThjimaTy of Nuclide Activity
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2. 5 4 6 E - 0".."

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

Sample number: !t7FT- //7/ ..

Sample Location (Well Number): &- 7" -_r /

1. Representative sample collected. Date/Time /0/17/1i / 1<i5"'(

Sample collected by: -'fA- ,,"- / Date: __________
Printed Name / Signature

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

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

Sample sealed by: "7", # / .-..-.--- , . Date: 1,04/17/',,

Printed Name / Signature

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

Performed by: Y"-.A .M Date: i-f-/
Fermi 2 Chemistry Prin ed Name S ture

4. Tritium analysis printout revie ed ad tion Protection Supervision or
delegate.

Performed by:', Date: Z,/"_./
Fermi 2 Printed Name • a
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/S
2. Date Sampled 10/17/2011
3 Time Sampled 15:50
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 14:40
3. Background Inf.:

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

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

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.8 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)

MiniriLnm 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- /-I(

Date NOV 0 1 2011

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

I, -,.; .,

Sample number: 6CT- 1£7/7//-15

Sample Location (Well Number): Z-F I- -

1. Representative sample collected.

Sample collected by: , , /
Printed Name

Date/Time 10.&7111 / /S•.'&o

Signature

r".

Date: l/•Z7/3-/w

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'mA/.,.- ., . -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: C Tf-
Fermi 2 RP rinted Name Si 4gature/

Date: J /- d. - //
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Sample number: (C'f ) 0 ] / 1 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: z-6 ft-
Fermi 2 RP tfinted Name .- r e.4

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 Radiatio Protection Supervision or
delegate. 

y /

Performed by: ,1,,,V-,f b/' , , Date: //2 "
Fermi 2 Printed N4ame -Signature
Radiation Protection Supervision/Delegate

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

Remarks •

J'.
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Sample 1,. ,um',vu:."'T-:., "1'::" •
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" iL ,, .I.•:. I: .. . . :I. :•i .E :!' I i-., .,. 1:."'i " I.8 ,
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Sample Title 3 EFT-101711-1.`.ý;
Decay Time Q 025324809

Punt-AID Peak Search RepoW.:

Acquisition Time = 2-NOV-2011 08HUN48129

Area Bkgnd FWHN Channel Left Pw %Err Fit Nuc I i W.-.-..

1**

66.3

297.67u
352.2

511.06'

5~3

87

I 6

13

1.12

1.8

1.75 :1023.3
112.3

.29

586

.1 99I
1013
.1112

11
RO

16

25.8
56."",
R5. 5
16.8
20.1
18.3
11.4

aid.b /I.2 I2:

K6i-a0



Nuclide Line Activity Repo&,.:

Sample TD a EFT-101711-1....ý

MOW Typeg natural

Page N
Arquisition date N E-NOV-2011 0043:48

Nluclid21e Energy Area %Abn %Eff
1460.81 77 10.671 2.353E+00

i*Jn: covrect;d Decay~' ~ C:orrP

1'/c C: I. I / (:(2

TOMEd? 3.070E-07

I-**Sigma1

11. 10

Flang "*" = Kexlini.-.-ý



SummarlII 7y of4 iUi Nuci~de Acti.vi.ty
Acuis. ition dat N 2 NOY-2011 0004

T o t al n q m b e o)I fl i n e i n s p e c t r umd1 . L
N .u mb e r ' ' of u i d . .en ti f i ed i vv :3 i ~ : b N 1

Nuld Hlif :1. 0 3.07E 7

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

Decay Corr Deca Corr~i
I-Sigm

%E ro Flq.,-

Total Activ

Grand Total Activity u 3.070E-O'/

Flagsu "K" - Keyline not found
"E" - Manually edited

''M"1.:1 =i Ma ua l a~ccepted.c ~bi .4.~:



Rej'e,.•,cte.....,',d Report:Sampl:le MD P F-ii:l~ i.. a'ge g
Ac~qu•i~sitio:n dai.'te-" n.. 2-NOiV'"2011 ,.@;8'N.... ..43g?... t

Nucidie Half- f..e
F: .. ,.8 109.,,74 M

al. f. Li f::e
Rat i.o

206.,27
Abl:und ances..

E :nergy %und
!511 .00*1: :.93.46

F'ound = 100.008

Ac 'ti v i y i gma,

:1.,,O.MO'::+35: ...... .. M .83,,,:' Deca-.-

119.7 7D .3.. 66, 05
96.3 ' "

W. 12

1.36. 00*
:i.98.60
2.64.6"5:
R.79,, 53
303.,91

a-nc~e-.'F!:ound: -% f:: l:33..1un

AS-76 26., 32H 14.4,33 559'.: 10., i 8x

571"'... I,30
657.03
66,5.31:I

77., 76;;(: '" 6

I :M. , 87
.1.21!2.722
1 21::6.02

1439,.13
14. 5 0 L:.I " . "'' • I: '

.- fAbunlda.-ncf::eE F::ound =::

":3.54H.. 106" :".57 448..50
561.1 j. 0
844, 30

93,4.,,46*
14 5.;" 40:,..r{

% .Abundas•Fiou nd :

3.. 35D. :,.l 0. 40 497.,08m:(
6:1.0. :3:3

A'• blIu.n"dan"ce':s Found.' =::

1. 02
3.,41

16. 70
59. 20

1. 45
59.80
25.,20

11..,,40
0.57

44.,70
1...17
0.14
6.,10
0.,39
0.,12
0.,12
0.12.
0.1.4
0 ,63

1I.,,39
0.33

0,.33
73., 7(--

2.30
2.,.40

:1.3,90
4.480

89. D.Ot.
5.,60
5.92

8'9.90
2. 89
3. 1:1

5.379E-06 R5.78

N l3ot Found
N Iot) Found .....

....... N~ot: Focund ......

....... N-ot Found ......
--..... l-.INot Found ......
---.... Not. F-ound'l ......
.--. Not: Found.

8. 33E...3E04 20.1, 3

--- Iot FLoundI...
- . Nlot F.:ound .....-

N....'.. l.ot Found ......

. t. und.
.. l'lot F.iound

---.... N',ot: Found ......

..... Not lFo:.und
.......- - .iNot: Found ......
....... lN.ot Found ---...

....... Not Foundi.
- Not Founmd.

---. Not Fo:u:: c, und ..........
.... 1I-: NtFou.nd.

....... N~ot F:ound ......

....... N.ot F:ound ---....

9.1 2.. i:+23. 2i 1, 3
........ IN.ot: F~ound ......
........ Not Found,~ l•:l ......
---.... NoI.',t F:ound ......

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

6.067E.-0 :818.2.

.... Not Fou'nd,.
P.,6090i:06 :I. 8.9

De,::tay, •:•, n

D):'c-a y, Abun,,

A I:u n

9. 1 H

% Abl:un

CS-.I. 36 3:. 1 6D

41. 41 249.79
6-" 08'.1.9

:1. 1.9 66.9: .
86.2'9i

:1.63.89"
176.,55.
273.65

ec)ay,A bun.

1 2.,50
6.30
7.46
4.61

:13. ,56
12.66

9.172E-.0? P5.78
. .It-I: F.'ound .

...... o: Foiund ...

... Nlot F:ocund...

........ N.ot Fo,:u n d ......

Ab1 n.) ,



Re eced Report: (' c i nued )
SO W p I D g : E,} ':iFT,', •:7:. 1. :L : , P::ag!e g,

A:c~qu is itio ,:n• d.Iat:e N 2!.l.O-.,.WROU :i.:88 :V43: ,"il:

l'.uc, ii de H al:.f-l ifI:e
CS-13 1•S .3..1.6D :. 19 Ene'rg :y MW' u'nd

I ; *' •Y; I.... i. , 99.7
:i4.0'.:".87 79.60",

Fo,::und ... 4."• . .I% Abund ance:::es

A::ct:i~vi ty V1..S~i. wxm
i/cc:) %Err' r

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

... ot: Fo:, und.

..ot: Fo und

.Not Found1cj .1.302E07 25.::7; " C.Ai'.'
........ Notcl: F:ound ......
........ Not. F::ound ......
---... Not: Found ......

........ N'ot; F'ound .....

I:;) eij :: '1. ,: I,Rejec:tedl"b,

T :1.82 :14.: 74D- 0.:1.4 67.,75."

1.2:1. 42* 0

J'lance'•s F'oun"d :-

19.' °90M' 1:137!;•', .50

X• A':bu'nd a nces

'934.0(7hS
:1. i2:..29
I1 AY.3,• [I:...

:1.764.. 49.
F =:: ] c :::

42.30

4 :, iiO
:1. ,1.50

.1. 0: ;

46.30

:iS (3)1

'= .. :'
":"4.11

/4 ,'J//

19......0
37.20::

1.:1.0
5I.40

I':' bun,

1.00@E8i!+35... IB.P Di.•:':):ec-ay
. .Not F:ound...

........ Not' F::ou.nd; .....

... t Foun::d.
........ Not; Found ......

. Nlot: Found .

--- iNIot i. Found.
(Ab::n. Li..mi it: :: - ,, 48 '.48%)

........ N,.,ot Found; ........ D:ec.a.,y

-- ' INt Fund.
........ N'ot: Fou nd; ......

:1., O,"O8iE.-K3'5. P!5.4••
--- INo ::Found.

(:n. L.i.t - 37.20%)

B-- I.4 26.8,i01" 844.6A 8;;.30•

295.21
35,t' 1.,,92H::x
;7"85...,,91

x-; Ab:unidanc~es.• F:ound ...



Unidentified EneTgy Line,...-.
Sample TD g

Page n
Acquisition date N 2-MOV-2011 OBN43248

It Energy Area Bkgnd FWHM Channel Left Pw Cts/Ser %ErT Of f F I a g

0i

35R. 23LI

511.06

69
53
87

167
80

109

66

13

83,

93

1.12ji

1343

:1IR. 34~

121.5

101:3 23 6.8EO 16.6 I(
:1.112 22 2.9E0 '3jIO' I1

1212 17 .4.0EO U 8.3

1. 38E+00I
5.BE O,,

5.3E0
T

Flaw "T" = Tentatively associated



Derit Edison Fewm:1 I i~ 2: MF Re porct, Gnerate7d; 2-NOV-20>f~1 1 0922853.68.$

.... n ...g.. ID I .. . ,.( L.. ;"7 " ' "' ': • :,

N cl: :i. Sam:. vi. F. Iu u / cc:,

BE : 33 47,59 47.32SIE'9I.. :""i l e S nit 3t , V I : Ii t'.f : :i.t i,:.c:-o
•: • .: (i ... '274.54- I..-.,:

Ih-. i , " .. 1.38. H l - f:e oo . short
L' 0. 1 W... 1 f'-.Li.fe too .. "rt

... ... ,:0,f) ... ..'lr: .E., •~. 129"16: Half.-.L..i.fe too,:,- short,:,i'l.

It /54 27 SMP3 8.410000W-i9
COOC 19 1238.2 1.i37fB.tY38

.L i. 81. 9 H'-ii, I- L .:i.fe: too,::: sho'rt.:

Illf..I.-:. i•:iii 7, ,i.i i ,fL3 I f .. if3 ,, i;CL-!:....)!

:E .- 5A:. I 14. 10 9• , 1.66.0 .. 8

H ...,1 . 134 .L I0 H i..f-L.:i. too .sc: .hort:

1. 1115. 52 ,.,1.6414E 08

6.N E - ... 13. 00 '1 . ....... ...

US76 0. 55r.1 0 Half- i.fe too short. 3C4IC

"R" • .. .776..9 H:alfLif to srt;

L.... ... •-:i.to•'' I_: I 7:I::., ....i .i . ,.: :cc.. 'sicr. 4
C:O-.-•:- 0;.1t.:;o . 529.6:,49 Ha f L f too .shortE....;

.B.,:. 0...".i5 H .lf-Life too short
CBR.. . B02.. Half-i'fe" too, sh rt.

KR8i` 0. 15.8 afLieto.hr

S -R- - 67 53991.65E0

iR13 E.LC 13 1076.6 1.4250

.K.Il-8'-,I.' 0.) 402.8.i, I..la f-.L.ife: too,:: shffortl.

Li-'7,1 , 3 t.4i .a :l.-.ife t;oo siort.:

W' .0... 196.32 Half-Life too short

R?!B..:,-86: (0. ,138P1.3 !9 H".a...l f-"L..i.fe to:oc s•hort.--I:

K R -~ W-1 0. 22.9 Half-L ifeooshr
R.-8, 0-. 10 I ...88 alf L:i. f e .I . ,::, too ls o:rt

i1ii Ft'.- I.7•. . ,5 1 7' ,, ": H i . .T:oi 7. • F :' ... T.:. i r

KR.-90,. . 1 . 9 :"-Lif to o:" shot

I .8. 23 ' Half-L. .if e. t :....o sih. ort.
Y-901 0. 202.5 Half-Lifetoo. . -'.. .I. .f.:i .f . .: 'rt'.:

S..FR-9....,.i,,.i 1. 0.7 O '4.3 Ha;:. l.fa . i.-L..ife to:., :o. s.h.lort7

I,.t-%:,':,,.0. 1.383:.94 Ha<ll;.'f-.L..i.fe': too:,:: .s.hlor"t:

IY )-...9 0;. 934 : .4.'61•1 H,,:.' .ta~l.f...L..i.fle 't.oo s..hov"t;



SR930 59.2 Hl-iftoshr

/B9* 14. 76.7 7.7949E(.09

NBI1' 47 23.9 .657 0,

PR9.'';19 756.72 1.31 lE-08; jfi:if

TC99 0. 1 40.5 Hal .-Life too:: s;ff:rt:

RU 162. ( 21.8 I f 8 VO!

CD 10 54. 88.0 1ff f I II f @c*I'

6l N -L 1 Iý'I 69 .7 69L 0

TEf 25I :1.09 28 3.3I I II I0E-06IoiI

TEI E, I. I17.9 Haf-if to s hort

TV 121i 576 2.1779E-0

XE17 3 202.84I I. 1 .1512E-08r)I~f.

BA 1 :. 43'f ~. 12 .8 f 51 2371E-08 I

TE13~ 1. .I0.F 14~9.2 Half -Lif..f e to short:, I. ~



Bcgn Energ 11,

CS13 fl. 818 5(..'.l. 4583008C~ or
1-3 0. 13 0 ftf-if too hor

I~ ~ 0 ft.6 6 ~.8326tE f::09:ic~

f~fi ~i0. 1283.23 Hal.f-L.i~fe too: .shiort:

I A- t 141 . 135.5 HafLieto hr
BA 14'-' L. 25.1 Half-i~feli. too' shr

LA-t 4 I. 64.1 Half-i f to s horft

LIE-143 ''. 293.2 Half-i feI too short

if'I -10 f6. 13.5 5 i IItf.6077E-08~r~r
Pii'14 0. 1491 HafLietothr

Nf -14.*.- 45. ft. 9.00 0

HFi 8 i'32. 482 03 9.6SE

W-8 0.658 afLf to shr

T L 2 . 53.1 HafL fe too shor
PBff1 t. 23 .3 Hl-ife too shor

BI-1 0. 609.:) Hl-if to short t

PB21-i0 35.9 HafLfe to shor t
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EFT-1S 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
Report Date: February 17, 2010

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Client Sample ID: EFl-I/S Project: ROITOO116
Sample ID: 245517005 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 05-JAN-10 10:15
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
Uranium-233/234
Uranium-235/236 U
Uranium-238
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U
Beta U
GFPC, Ra228, Liquid "As Received"
Radium-228 U
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226

3.79
1.55

0.189
0.747

+/-0.685
+/-0.262
+/-0.475

0.424
0.284
0.367

1.00
1.00
1.00

percent
pCi/L
pCi/L
pCi/L

0.892 +/-3.17 5.94 - 5.00 pCi/L
0.787 +/-2.95 5.15 5.00 pCi/L

MXEI 02/09/10 1349 947744

DXF3 02/11/10 1932 945896

JXC5 02/01/10 0723 945895

KSDI 02/10/10 1440 948312

1

2

3

4

0.223 +/-0.993

0.948 +/-0.348

1.83 3.00 pCi/L

0.383 1.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

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

2 EPA 900.0

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery% Acceptable Limits

Uranium-232 Tracer

Barium-133 Tracer

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

99.5

76.4

(15%-125%)

(15%-125%)

Page 32 of 58



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

Certificate of Analysis

Company:
Address

Contact:
Project:

Client Sample ID:
Sarmfple ID:
Matlix:
Collect Date:
Receive Date:
Collector:

Detroit Edison - Fenri 1I
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow
Fenni I - PO# 4700246655

EFT-102510-1/S
268144002 i

Report Date: December 30, 2010

Project: ROIT001 16
Client ID: ROITOOI

25-OCT-10 16:05
06-DEC-10
Client

ParameterQualifier Result Uncertainty DL RL Units DF AnalystDate Time Batch ethod

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U 0.852 +/-3.89 7.01 5.00 pCi/L VXC2 12/27/10 1946 1059089 1

Beta U -2.59 +/-3.77 6.75 5.00 pCi/L

The following Analytical Methods were performed _
Method Description Analyst Comments

EPA 900.0/SW846 9310

Page 14 of! 31
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WR EF1 04-052
Page /_of /

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: " f(/' 6O•0/0- --

Sample Location (Well Number): I

1. Representative sample collected. Date/Time / / 6 15
Sample collected by: 6O~t-A.-Yr•O(1 9/,ý ,va,( Date: Z/-, l/

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 sealedby: •,5'6t!,4A V1. Ib' - Date: 41 3J10
Printed Name / Signature

3. Sample counted in accordance with 76.00 o 9 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: a-:tO- o,.- Date: 4-zS-,o
Fermi 2 Chemistry Prihted Name i n

4. Tritium analysis printout review by iatio Protec n Supervision or
delegate.

Performed by: C / Date:eý7!,".
Fermi 2 Printed Name Sig (
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 EF1-52610-11
2. Date Sampled 05/26/2010
3. Time Sampled 16:45
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 14:00
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) 7.7 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

. (Bkg cpm) (Bkg cpm)

Minirmum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.11 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 6,-2-5-1i

DTC: TGCHEM File: 1319.02



WR EF1 04-052Page / of 9

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6F/ -5o9(o/ -. -

Sample Location (Well Number): ' ]

1. Representative sample collected. Date/Time / / L_"/5.1

Sample collected by: 20 1A4)l/afd / v: //k,-e' Date:-
Printed Name / Signature

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

2. Sample container sealed adequately toresist tampering.
Note: Use new sample containers only'

Sample sealed by: /
Printed Name / Signature

Date: "•2 3 hol

Note: Sample' containers may simply be~s'ealed'with red duct tape and initialed by the

individual perfor'ming 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: r A l"

Fermi 2 RP Printed Name
_________ Date: -"/•

Signature '//



WR EF1 04-052
Page o of 9

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- /dCb2lf 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 procedu~re.,

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

Performed by: " j ' x Date:j• Žjd 2.
*Fermi 2 Printed Na Signature, .
Radiation Protection Supervisini/Delegate

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

Remarks
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Sa.:mp:le I.D? n EFI::.-52610.-.-tZ Acq,:u~is.•i~t~ion' d..ate 2: 15.-.SE1::-2.010 150: i}32::5','

I:F:e-rmi :i. 2 Ra.:.d iat .:':' i "r'ot i. Ga mm;tr1rna S p: ect:roscopy:: 1:) : r.e:,po'rt

Sample : 1. c c:, .1 b,:..: :ID iNu:: ct:1...526 ct. 0- ! : il:
S .ample, :-, .-. 1c- ,:- t : i sta ' t dat..e 26..-.MAY..-20@10 6.45 0•:-.. 0
Sampl:.e: c::o .l ..,,:'lection::'r e.nd',,,: ,:da.;te, u 26:': ..MAY-",.20,10. 16H W 4 :, .'.£), 0i~~'

cType of s .ample I::, .:. c :1. 1... M .:., I... :i.quid:1.

Sam pl:: e.. , ::i . 3 -il.:i. t y I. O .* ."0 .i'•l: ,:::.,::-

ml:: .'cx :" .....ccI:c" "" I.I.1.... :' c ....:,? p (

Detec:,t.:or numbe'ri"n :H Dl0.. 4 Acqui re cdte N 15- .P-2.010 15 u03:s5•7.Q 2!5
Preset:: . :i. t.,. m e:. ':::, H f (.?0 5 00 El.aps.e'.:,d 1.:i.v imre.. N (':3 05 0,, 00

Ela. . Ipsed -oa '.::i.r,. :: t u 0 00 .4Per 50,cent dea,.d t:::i me n 0.03 I'
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Nuclide Line Activity Repor-t-.:

Sample ID v EFI-5EGIO-11

Nuclide Types natural

Page
Acquisition date c 15-SEP-2010 M0325-e''

Nucid
1460 8:1.

UnI.Lcorr/cte Dea Corr

2.18

Flags "*" =



I. '. 1. Page a
Acquisition date : 15-SEP-2010 W03:5'iý

Total number of lines in spectTui-ii 5

Number of unidentified lines 1,

Number of lines tentatively identified by NID - 4 so C 00%

Nutcl ide Typ zc naturalc

K-4 :1.00E05 Uncorrected
:1. 72BE''07

Decay Corr
I-Sigma Erwor
0.401E-07 23.1

Total Actin

Ovand Total Activity n 1.726E-O','.''

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

"M" Manallyacceted
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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: iA'• -

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

1. Representative sample collected. Date/Time/-/- / - / Ic? .' /

S ample collected by:c cc / Date: J/_
Printed Name , Sigkature

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: C - / Date:___/_-____
Printed Name ISignatr

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

Performed by: ,, / Date: ll-jz U
Fermi 2 Chemistry PriAted Name Sign ture

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

Performed by: V Date:_// Y5•/()
Fermi 2 Printed Name Signpt-
Radiation Protection Supervision/Delegate'

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

Remarks



Tritium Activity Calculation

Sample Information
gr-'F

1 Sample Location A---P-T- 102810-1I
2. Date Sampled ,L'•' 11/11/2010
3. Time Sampled 13:15
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'lnfo:
Sample Gross Count Rate (cpm) 8.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

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

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician

Reviewed E

Date 1(--/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: EF-T- /1 6,'/' -WO

Sample Location (Well Nuiniber): i-/i1 A -~

1. Representative sample collected. Date/Time /14418•/0

Sample collected by: -,, 's' / 7 .--W-- -

Printed Name / Signature

/ P9.i's•o

Date: A i/,/'/o

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 .jgzr
Printed Name / Sifnat1r 6

Date:!/-T/t-/'

Note: Sample containers may simply be sealed with red ducd 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 +4gnadre

Date: //,- 9X- 1ý0



WR EFI 04-052
Page of__

Attachment 1, Page 2

Sample number:,; r7)oci

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

Performed by: j/ f4, w- Date: -
Fermi 2 RP Printed Name Sjnatute

* 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,'a'ion Protection Supervision or
d e l e g a t e . //7 / / P r o

Performed by: ) Date: ILA 3 "/
Fermi 2 Printed Name " -Signature
Radiation Protection Supervision/D6legate

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: -C7.- /0 /71 / -0.,

Sample Location (Well Number): 6 "7" !L.- / Z -

1. Representative sample collected. Date/Time 10//17/1 /V./.1

Sample collected by: , , / ý -: Date: ,lAz•//,t
Printed Name / ASignature

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

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

Sample sealed by: - Al- / C -- Date:__________
Printed Name / Signature

3. Sample counted in accordance with 76. 0 or 79 "Operation of the Packard
TRICARB 1000 or 2 1 0.TR".

Performed by: ' -f /1ý . !.o JIo,-. / Date: II-I
Fermi 2 Chemistry Print d Name Si ature

4. Tritium analysis printout rev we "diation Protection Supervision or
delegate

Performed by: . LI I1,•-. Date:- ",2-
Fermi 2 Printed Name \ -- Signature "
Radiation Protection Supervision/Delegate

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

Remarks I.
)



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-1/I
2. Date Sampled 10/17/2011
3. Time Sampled 14:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 12:50
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) 8.3 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)

Minirqrm 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

Ti Date I/- /.- (

NOV 0 1 2011
Date

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

Sample number: CFT-/O 1 7-

Sample Location (Well Number): -' 7T-

1. Representative sample collected. Date/Time 10/17/11 / 14": /0

Sample collected by: 1/,4,3 $%', / ~- _- -

Printed Name r Signature

1',
.J.

Date: /ld/:6//1

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

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

Sample sealed by:
Printed Name / Signature

Date: /11/z17/5,

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 nted Name

'a"
g-n a t u're"

Date: //-/--//



WR EF1 04-052
Page of-_

Attachment 1, Page 2

Sample number: /1)/-- 7 // -/ / -/

I,

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: 'o - 7"- /r Date://-/-

Fermi 2 RP . Prnted Name . '

0//

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

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

Performed by: _ _- k____ __ _ __ ___ Date:_//'_____
Fermi 2 Printed Name Signature f
Radiation Protection Supervision/Delegate

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

Remarks

4',
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Page N
ample ID N EFT-101711-11; Acquisition date : I-NOV-2011 1iii):403

Fermi R Radiation Protection Gamma Spectroscopy Report;

.x..x..:, (.• :.. * .;c','x ..I..•..?*. ..3.:.3*~ *.. * ., ~ ~ p I. i::~ ~ i~Sample Parameters ** .:..?.,. &* '*1. ,:..3.****.3,33.'..?.,
Sample ID Number: EFT-1017il1.11

Sample collection st:art: d:ate: 17-OCT. L II.. 140:1.0)00,L0
Sample collection end date : 17-OCT-R2.00114:100000
Type of s. N Ip I Mari.. L.iquid
Sample quantity : 1.00000E+03 cc-c 0
Sample geometry : MLa:or: (I.CLP

Det;ct~~.o r~ nmber a DET 4 ý i~Wju TO date

Prse liv t ~im Ni F) 00:4500OF.0 " Elapsed live1

Elase r .';~i~eal ti. : me N F) 00):40F).66 :Percent; deadi ~
t::ime t 0 0045 00.0
tim N1 0.03 %

.**??33*****-3*?E.***v**.3.',l.*** :-.Calibration Parameters .

Detector number a DET 4 Yearly cal date i: 14-JUI-R211 14:50056.41.
Key/channel : 5.00032E-01 Zero offsetH -5.54949E-01
Daily cal d-ate u I-NOV-2011 0704809.2''i

~c ***,3:3.* 3 ; *** 33.33 ,. * .:.'.** 3.33..3 3 Peak..
Start channel : 100
Height sensitivity : 5.00000 :
Max•.imum number of iterations to

Search Parameters. * x **.,., 3- ., -.i-**&*** *.3-,33.**
End channel : 4096
Shape sensitivity : 10.00000

resolve multiplets : 5

333-3.3..*. 3;.., 3..* .*3-. 333.***.-. Nuclide Identification Parameters .***3 *3.:3, .3.. 3, . ,
Energy tolerance : 1.75000 1 Half-life ratio : i0..00000)
Abundance limit u 75.00000 Library : dacmaster.nlb
Efficiency file : EFFD4j2 11 Efficiencies at N Peak energy

...33:,3.33333.3333.3334 ;3;3*33:-:333.33333333333333333 33-33* --3** 3333:33333-:: *33*n&* ** . '*3333* ?3-**33-*-33-03*3

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err F i t:

:1

4
5
6
7
8

0
0
0
0

0I

0'
0]
LI

66.96
295.76

511.41
558.61
609.72

1461. 09
1765.07

34

40
76

125
19

104
82
31

58
69
62

29
35
9

6

1.63
1.28

:1.873.14
1.24
1.21
1.79
1.98

135.03
592.60
705.48

1023.86
1118.26
1220.47
R923. 14
3531.10

131
588

701
1016
1116

1213
2914

3521

810

Ii
15
8

14
17
18

1.27E..02
I. 50E-02
2. 8I~3E-02
4. 62E-02
6. 87E-03
3. 86E-02
3. 02E-02
i. 15-02

42.6,

41.2
23.1
18.2

15.56'-
13. 8
P3., 9



Deca Tim 14'~I 200 acc I 6UIO3:: c'r

k:~j A ~: :i c~ :. :. *.[.~sPage~ N5 :1.[ ~

It Energy Area Bkpnd FWHM Channel Left Pw %Err

1~*'
ti

VA

5'

(5
5'

(5

66.96
295~.7

352.20

511.4

558'.61c
I0. 72I t

1461.09

~12

'58
69

6R

82

1. R1

135.0
51a. 60

705.4

1023.86
( 18.2

122.4

588
701I (

10I16
1116 I.

1213

2914

10C

:i5

14
1*7
Is

42 .. 6(

41.

55 0S

15.5
13.J

23.91*

Fit I ue id l~-

PSe- -Aq--

WOJiAi
P' 10 - 9



Nuclidej ine Activity RepoFt::-'
Sample ID : EFT-101711-11

Nuclide TypeN natural

Page Ni 2
Acquisition date: : I-NOV-2011 10:46:03

Nuclide
K-40

Eneiigy Ares %Abn %Eff
1460. 81 82• 10.67÷• 2. 353i!E+00

Uncorrected ciDec:ay Corr
u.25E-0 u.i/cc

3. 250'E-07 3o 50-0

l-Sigma
%Error
13.78

lagu "*" Keyline



Summa~r~y of Nult ide Act ~ivi ty

Toa nu fLm ber of' l. ines in seot- If",
Number'1) Vof unid. lent i.fie .lini 0

Nlumbr of~e l i.nes tentaively ide ntifi.f:.ed by' H I. 8

n da te t .*I-N::j RO1 I I 4rh I;3:!

1I0,, 00%'

Nuclid Hlif

Uncorect'ied'i *c
Decay~ lciL/ 0

Decay Corp
uCi/cc
3050E-07
-----------

3. 250E-O',*'

Decay Corr$~
I-Sigma 1:

.Erro :ai..
1I3.78

Total Adtiv

GranL~d Total Ac~tivity N.I~ 3.250E-7

Flgs "K = ey line. net.I foud "N" = Manually accepted
"A" - Nuclide specific abn. limit



Rejected Report
Sample ID s EFT-.I01711-1II

Pape 4
Acquisition date s I-NOV-2011 10:46:3,

Nuclide' Hal f-life
F-i8 109.74M

Ha.l f-Li f
Ratio

195.18
Abundances

Energy %Abund
5i i. @0OKI193. 46

Found = 100M.'.)

26. 3E

AD 0.,12 66.05
96.73

121.,12
IS6. 00*

198.60
264.65
2'79.53
303.91
400.65

%Abundances Found =

:/H 13.56 559.10n.
563.23
571.30
657.03
665.31
740.12
771.,76
867.63

1129.8'7
1212.72
1216,.@R
1228.52
1439.'1.3
1453.60
1787.6"7

X Abundances Found •:

5D 0.3;i8 --,97.08.x
610.,33

% Abundanc-es Found =

1. OR3.41
16.,70
59,.20

1,.45
59.80
R5. 20

1.32

ii.40
0.507

44.70
1.17
0.14
6,,.10

0,.39
0.12
0.12
0.,12
0.14
I. 63
3.84
1.,39
0,,33
01,,3

0.33
73.70.

89.00
5.60
5.92

89.90
2,,89
3. 1:

12,50

6.30
7.46

13.56

(ICU

4:8.,50
99,.70
79.60
19.70
4.10

Activity I-Sigma
M uCi i::c Eror

i. 0000.35 18.21

'2.587E-06 42.M.)

.-- Not Found ......
........ Not Found ....
---.... Not Found ....
---.... Not Found .....

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

. .Not: Found ......

.Not Found .
---.... Not Found .....

1.141E-04 55.00
........ Not Found ....
..... Not Found ....

---.. Not Found.. .......
-. Not: Found .

--. Hot Found
--- Hot Found
---. Nott Found .

--. Not Found.
........ Not Found ....
---... Not: Found .....
---... Not. Found .....

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

........ Not Found ....
---... Not Found .....

........ Not[: Found .......
5.700E...07 15.51.

........ Not Found ---..

5.311E+05 15.51i

4.241E-07 42.59
........ Not Found ......

--. Not Found
... Not Found

---... Not Foun~d .....
---..... Hot Found .....

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

........ Not: Found .....
...... Not: Found ....
........ Not Found .....

Rejected by
Decay

39.35 Abun.

XE-i 135 9.11H 39.19 249.79*
608.19

•dance.:E. Found =

Decay, Abun.,

X Abun

13. 16D 1.13 66.91
86.29

153.22
163.89

176.55
273.65

340.57
818.50.

1048.07

1235.34
ances FoutIn:d =..

Abun.

% Abund

WIWI'3 0.,36 288.11 :i2., 56 -.- Not Found .... Abun,,



Rejected Relport: (cont :i. nued)
Sam pl1e I D : EF:T-.1.017.1.1-...11

P:a;ge : 5
Acq u:i.s:i.t i.on d ate : i-NOV'2011 i0:4 :0

IMuc~l:ide ' Hal f-l ife
I::M.-148M 4.1..30D

H a. 1 i......:i. fHalf-Life
Rat io
0.36c 414. 07

4 3 2. 78

501.26
5504.27K'
599.74
61.1.86
629.. 97
72. .. ,.70

9:15.33
1013.81
F:ound -

%Aund
18.66

5.35
6. 75 +.:

94. ')90
12.,54
5.48

89.9,00

17. 17
20,,0

:1.74 :

Act'' i.v:i.t'y I-...s:i.gmi•a
(MUMicc) %Elrpor

t Not c:'Found -.-.
--- Not F'ound.

- Lo F I::ound .
- IN.Iot. Found .

........ No t: Found .....
5.753.0,7 1.50 51.

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

..o I::Not Found .
........ Not F:o unid ......

6. 2G3E''08 42.,,59
....... Not: Foun'd .....

:: N t Fo.. In

---.... Not F'ounrd ......
..i.- ': ctForiud.

R..ejec-ted by
Abu;'.

X Abuincldatcnces

;.1.4.74 D 0.13 C:... ;, 5
1.500,.1.0

1189.,05

1i.22 1., 42X

II ......c.•s ct Foundi =W Aibul';

BI-21,j4 19.90M 10 6,31. 609.3.1..*
768.,36
934.06

1120,,;.2.9
.1.238.11

1764.49
F u nI dt=

42A 30

14. l0
16, .30
V7. 1.0

38., 0:1

46.30ll.
5.04
3.2.1.

15,.10
5.94

1.5.8,.0•."

4. 67
7.49£:

19.2PO

1.1 0
80.,96

Alburt0

% Abund ances

.I.., 01E+35 1.5051 Decay
........ Not Found ......

... Hot F:.ound ..

---... N~ot Found ......
- [ lNot FPoun c.

.H. Not Fot.id.

1.,00@E+35 23.92
(Aft -. L.iii.mlit =: 48.4•4%)

--- lNot IFotund - -. Decy
---.... N"-ot Found ......

:1.0000.( 35 4R1.,.

........ I,-. Io t I;Fou n: : :.........
(A::b'n' L~im~itl• =: 37.•20%)

P::B...21,.4 26j 80M *799,00 87.30
241., 98
295. 21
351.,92

; Abundanc.e-s IF:,und t . ..

F aI.1.-g "W" = Key].i.;-e



Unidentified Energy Lines
Sample ID N EFT-101711-11

It' Energy Area Bkgnd FWHM

Page g
Acquisition date : I-.OV-201. 1 10.46 03

Channel Left Pw Cts/Se c %Err %Elf Flags

0
0
0
0
0
0
5:

66.96
295.'76
352.20
511.41
558.61
609. 7P

1765.0'7

3.4
40
76

125
19

104
31

58
69
62
82
29
35

6

1.63
.i.28

1.8'7
3.14
1.24
1.21
1.98

135.03
592.60
705.48

1023.,86
1118.26
1220.47
3531.10

131
588
701

1016
1116
1213
3521

810

I. S

15
8

14
18

1. 27E-02
i. 50E-02
2. 83E-ORJ

4. 620-02
6,, 8"7E-03
3.86E-02
1. 15E-02

42.6
41.2
23.1
18.2
55.0
15.,5
23.9,,

I. 41E+00
5. 82E+00
5.38E+00
4. 58J.000
4.40E000
4. 25E000
2.• 14E+00

''1'
''I.'

''I'

Flagss "T"• - Tentatively associated



- Detr•:..,'':''oi't Ed is..on Fer-m:i. 2 N)]A Rep.',i:o pI., Ge.-ner.at:'d:ed I-N..OV..-2011 1.,1 , 03, .:(?'i,26 .

" 8• am.','iple I:D N: iE:.T-1:.0.1.7.1.1..-11 .,

'M:in:i.mum De:•tec::ta-•blie Ac:t:iv'ai ty Re::•portt

B ckI. Ind Ener g y MDA1
Nucl i.de•- ' ~ (k eV) (u(.;i/!c:c)

F-18 0,, -.:1.,00 Hl..af-L..ife too 'sho;rt.A-22 ,1.9. '". ' 547,,

.IA-i 4 0. 13 .,53 I. f.l:i. I½. too short
MG-27 0. 1014..4.4 Ha l"f--L.:i.fe too short
C .. 3 0. 142,42 Hal f-Li. fe too short
AI'.41 0. I.93 64 Hal f-.i....i fe too short

C..5.I 21. 1238 , 1.5.-.....IL .'.,. *7,, ,?4•,9 ::" I ~i'"

MN-5 0. Li1.6 Ha~~)I~Ilf -Lif toLo short:

64 , 58.38. 3.4539'E'-08
MN"54`! 16 8:'6I.54E0

FE-59 21. 1092 1.7172E-0

Ii 0 " .. I . 5a.ife too short
MII-...5 0. 1481. 4:1 Hal f-i..L i. to too sh.ort
Z ... .- ". 11'5 2.616, .E..08

.I1.6 4'1 I0. ,, ,a",if t1 oo shot.

BR-8 I. 77.4 Half-L if to s O: hor~t

I' I. ,,2 01., 52 . ' Hal -L-ii e to.1o" sh

CU..-64 0. 81.4590 Half-Lif'e too .sh.lorl.t

B1R-851. ". "1 Hal f-.L.:i. fe too s.hort

SR-85 71. 1:1. 1.1 9 3E , I 1 ,, - . 6 . 1 r.-...08

LI-8 0 Q31.5 Hal f--ife tooo short

S-1--.6M 0. 38.40, Half-ife too short

,8 I. 9., I I Half-.I. fe too shlort

........ 3 . 13 23,al - i e toh r
,Y,1. 9... 1..36.00 8.8 06142E..09

KR-89 0. 2 1090 Half-Life. Loo short
RB 89 ... ..... Ha.f-L. ife too sho:rt

KR,-90 0.11.69 H"a"l.f-"L..ife too short
RB-90, 0,, 83.1. 9 Hal I.-: .f-.L~ife tI:oo:. sh ort:
R" .'-9"1' 1 0,, 802,41.2 Hal f-.I..ife too shortl:

Y90"5 0.20.5 Haf-if too short2ii"0!

SIT-::.-,M 0. :102.51, Ha.Ilfl--...if'e too sho'rt
Y-91 20,:0.9 3.555 11(-9E-06

SR-917'l 0. 55.6."", 0 Hal f...Life 't.oo sh'or"t
KIR-T.8,. 0,, .138.96,43 Hal.f-L..if-e too short

Y-..•92 0. .1934.,,68 Hal.f-L~ife too short



Minirmum D)etect/able A':ct!ivit~y Re::portL (contrLinued) P::age H E
Sample ID 2 . . 1 -.. Ac-quisit:i.tn:c, dat;e N 1.NO.,V.•2 11 10064 :,3

Bckl.. gnd Ene~:,prg y MD('.:i

Nucl' 1i 1Sum ( v ) ( u(C: :. )

1'.'73 0. 590.28,.., Half.-Life too slhor:,
Y"' 0.6 .:,9 Half-I..I.:i.fr~e too shor.

'D 9 21. 7"I02 .:. 4S.-.E-{)6
IIB-9!5 17,, 76 .7 8.13......

-",•..)57. Ha1. fl...:i fe too short
ZR..:-I.0 . 743.36.", Hal.f-Li.fe too sho-t

0-.9'9 2L! 1 739i:. 5,8- 2.•1402.•E-..06

...... 140;. 5 Ha- L..iJ:.e too shor' t
T}-.10:1. 0. "306l•.8.1 I.-alf-L..I.ife too sho:.rt:
FRU...1.,3 .3(ý*) 9! 7!8, :, '. 0 8 8.8 !,702E-0Jli>"?)9
W O N1,: 0..,.,':•. 357.991 Hlfh-dLJ-..i.fe.. t~oo sl"or-t.:

C..B. ... Half- .ife too shor
RU -10 0. 724 -), 'E.5.0'.i: Hal1 f"-I..ife t~oo shorte{:

R 10 1: '21.8.. 5.53"71E-08
C ).- 1 {'.c. 39.,.c ,.0. 3 2:.57' 2BY E -.1 0 7

x:i "'1 1( 1.. ,,j: '' ,, 44 1.- ........ ... :.. .. :

G101' 18.' 937.8226E0

SI-11.7:1.I . ,. ... 1 56 1.15 46 E-0-8

I" " ,I I.., ..... U'3) PI) l. .f;t~ : h r

B"-I 2 38. 5.9' 3 ".4331E- 87
SB..-12 2..:•& 1., 60,2 --. 7.1. 6.,8294E.•1:-09.)
SB'""125 32.:•• .. "•. :',.,. ::., 427.89 2 •.01.55E-08
T lE.-125;".11 53•.;, 109)i;,•.28 3. 24-51Ei..-0()6

"E-1 :7 . ..17. 9. Half-ie...t...:i : oo shor.t

I I :. ' :. '1 Ct,,J: ' ,, 3: ... I ,,,-.'I...i . .,, :'1::' ... . I i..., :
E "" 1 I:7•, .:: ":1::.

.~... ... L- 1, I :.',?~>8•TE121 40~. 57.60 2 .3179E.i.I-t-05'~t

XE :3i'I 63. 228 .26E0

TE-129 .. a. "..fI...- :ife too short
.. .. 1 1 1U,. 695. 2).1 f-I... 2731Ef.-.07

XE.-129M'I I :6• .... 4,..198 01" 7'
1..0.i.. (. 5:3.0•,f Hal.lf-Li. fe too, hort
Bf:.-"i13;:1. ,4.4.." 123.::0' .. .5•! .1.0. 4 •,:97E!-0(:)8

.E .. ,. 24. .72 fl ife too s.L'hort
TII--13 !.. " .,a f... I...: f-L fe toc stho .rt

1.-::l3c*. 0. 66. 697 (:: Half:--Lifle t~oo. sh'ort:
TEl:" I -132. 55 ,,2"8... :..' 16 1.6B4 5 9E.0"7;
BA-'I 13 33 .]! 302).84: 2: ;... .. 16....•08

BA-1331 50~i~ ::•, ]':.. 2 .09 1. 9.. 0 0. E ]:8i-.
1- 3,R2 .... IHalt.f-Li,..'f~e tLoo shor.:.'t'

TE).l11 0.91258 H~a.!•"lf-Li fe t~oo shortL
XE.-.1.3,3 2:9. 81.00-? 1., 954..•9E- 8
XE--:L 1 5::M',';1, . :S 23,3.22 6':F .36i.4 5E:-06
CS'" 1.34 ;28. 6..04i.v,"? .70, 6.6,13,9E-09?Y:

:1- ' 1.30/ 0. 884h .09):; Half":-I..ife. itoo shor.t
"TE-..13:4 0., 210,.47-' Ha].lf---..Li.fe tLoo sh o't-(.

BA.3 1 .... 268 .24 Hal--."..L..ife t:,.-.".oo "s.hort'
[-:1..I35 (0;. :1.2?60.41:] HalfJ:-L-..i.fe;:: to':o sho:r't:

XE-13.'...i.:: 8,. •24-9,,79, H..a~lf-L...i.fe t-oo sho~rt'
XIEI-:1351,M (.:. !• ', 526.56 Hal f".....i.fe too sh~ortl'



Tin:i. imum D e tea.ble A.:ct:1.v iy .:y Re;,po:rt (cont!.inued) L:PagCe U: 3

S.ampl e:, iD a EFT- j.(;, I :1.-.1 ',iuci., :1..ti. on c .t , I..-IO .l40. 1 date 46, -N V 2;

B:.p nd I o' fj. , lIND
Nuli.,::; Lid o.e' m (V ( u C :i. /:: c.)

.,-I 36 2:1. 818. ,,.50 :1. 8 • 24E-08.
-136 . 131.3. Hi I. f-Lif e too slort

C .'137 30 .., 6 1.65 6 •:..!--
X..137' 0.,' 4 49 al f.i fe too short
"138 ,. 1 435' IH[•"f-Li.fe too short
I[.138 0. .31 Hai f-Lif. t e too short

BA 139 i. Bi. .o (i H-l. Hlf-L:i. tf too short
CE-139 53., 165 .'5 7 656:-.
S.13.) 0. 283 ;.2 Half-.I.ife too short:

L( I .4 6. 1. 4 : "9 3. 1 460 -06
B[::i.-I4:1. 0. 90. 229 Hal-I if e tI:oo slort
CI. 141. 44. 5.44 1.5490E11-06
LI - 14:1, (1.) ,, :1..354. 32 Hal -f-Li too ohop!:

iI: 255 I l.. f-Li. fe too short
I.i... I 641... I Hal.f-L:ife too sho.t
[::!-:1.43 0i.,:"q 293.2•. .:6. Hal f -L-..ife'. too sh."orPt
' ii- .144 . 133.54 6. V it , E :1.:1.-. ill'....

t: 1 44 (". :1 5.5. Hal f-I..f. oe too shor.t
WI..N..:14 40i•i 9.1.,10 8.2587Eo" :-r0,

....... 22..1. 550.2,.4.,. "r ... ...

[: k-1 4 2I 1.,04.(it;4o76 4.,79:1.3E-.0?8
II -155 41. 105... 3.456.E:1.

II.I. 5', 2I. 6'6 .2 1 .. 61. :-07
HF"-I-:1. 21. 4 .3 7.87 ? .66E-
TONEIt 14.' r I i, u 3.132008
T-1.81. .. 685i 1 .Half-L.:ife too shoht c
RE-188 .. -550L IHialf-Li.fto too shor.t:
::U-1. 99 c .58.,384.5627E-07

H'''+03 / /9. 1 9 '9. 4.4g771-..E;j9
,.20' 34. 5G9. 6.9793E"09

II...-208 (I 5 I3 . -I... :i. to too short
I'P B 12 :) ;i.23 ' 63 . 11 t i ". "oo sh ort
BI'--•. .. I609.3:1 lf-Life too short
t::I.'...•:l,: 0.•, 35.1.,92 I..a~lfL....:if/e t:oo shorxt:
R•::-P...;!!i. 7:3. 2.40.-t,98'-.' 3.07iY531E-..06
RA-22..;i:;ii6 ? 1. 186: .3 ,;2:1. 1..99441! *,':..-.)

i(28 42. 338.32i. '.i41E-0r8
TH .72.6 37,, 84.37 8.47•.1.0l-.7
U:-; 34 0. I1.3H1.20 f-L.if.:"e '1ttoo short
I" "34 361. 63.29 1i.2051E-.
U-'23''5 41. 1 43.76 5 .0353E-03
H:.".:.39 37 l, 1.063 2., 3367E-(106
, .. •.. ,::. .54 .4852E. 0'7



GEL LAB RESULTS

EFT-11 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

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

Project: Fermi 1 - PO# 4700246055

Client Sample ID: EFI-I/1 Project: ROIT001 16
Sample ID: 245517006 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 14-JAN-10 15:30
Receive Date: 25-JAN-10
Collector: Client

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

Rad Alpha Spec Analysis

Alphaspec Pit, Liquid "As Received"
Plutonium-238 U 0.00 +/-0.141 0.216 1.00 pCi/L JXD2 02/09/10 0923 949025 1
Plutonium-239/240 U -0.0518 +/-0.153 0.440 1.00 pCi/L
Plutonium-244 U 0.00 +/-0.141 0.216 1.00 pCi/L
Alphaspec U, Liquid "As Received"
Pct Uranium-235 U 0.377 percent MXEI 02/09/10 1349 947744 2
Uranium-233/234 3.20 +/-0.964 0.361 1.00 pCi/L
Uranium-235/236 U 0.093 +/-0.182 0.279 1.00 pCi/L
Uranium-238 3.82 +1-1.05 0.361 1.00 pCi/L
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha 5.77 +/-3.52 4.32 5.00 pCi/L DXF3 02/11/10 1932 945896 3
Beta U 1.31 +/-2.16 3.67 5.00 pCi/L
GFPC, Ra228, Liquid "As Received"
Radium-228 1.72 +/-0.844 1.12 3.00 pCi/L JXC5 02/01/10 0723 945895 4
GFPC, Sr89&Sr9O, Liquid "As Received"
Strontium-89 U 0.272 +1-0.959 1.81 2.00 pCi/L JXRI 02103/10 1033 946221 5
Strontium-90 U -0.341 +/-0.603 1.96 2.00 pCi/L
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226 U 0.128 +/-0.133 0.205 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-I 1-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" 77.6 (15%-125%)
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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

Report Date: February 17, 2010

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Client Sample ID:
Sample ID:

EFI-1/I
245517006

Project: ROIT001 16
Client ID: ROIT001

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

Uranium-232 Tracer

B arium- 133 Tracer

Yttrium Carrier

Strontium Carrier

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

GFPC, Sr89&Sr9O, Liquid "As Received"

GFPC, Sr89&Sr90, Liquid "As Received"

99.7

91.6

.103

96.4

(15%-125%)

(15%-125%)

(25%-125%)

(25%-125%)
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Company:
Address

Contact:
Project:

•,- ,-L J-r-.ni- i I JrI.'3M L.L'..,

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

Certificate of Analysis

Detroit Edison - Fermi 1;
PO Box 44440

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

Report Date: December 30, 2010

Client Sample ID: EFT-102810-1/I Project.: ROIT0 0116
Sample ID: 268144010 Client ID: ROITOO0
Matrix: Water
Collect Date: 28-OCT-10 09:50

Receive Date: 06-DEC-10
Collector: Client

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

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha 5.19 +/-1.73 1.92 5.00 pCi/L VXC2 12/27/10 1941 1059089 1
Beta 7.44 +/-1.87 2.84 5.00 pCi/L

The following Analytical Methods were performed _
Method Description Analyst Comments

EPA 900.0/SW846 9310

Page 22 of 31



EFT-1D

2006



WR EF1 04-052
Page Iof Z

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: • PT- I1) 0 ' io 6

Sample Location (Well Number): ______ _ ___

1. Representative sample collected. Date/Time . ,/o • o , / %go '(o

Sample collected by: ze, e 0 10 C1.,
Pr fted Name / Signiature

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

Samplesealedby: C -- I , Date: Co6
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 LLDsshown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

ned bv: .

t

Perfort
0

ate: 4p- I-ellp"
-.. . . . . - I -

Fermi 2 RP Printed Name Signature.

•, O,.;.



WR EFI 04-052
Page .of z

Attachment 1, Page-2

Sample number: F-7- 1 D 6 o o6.

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.

/ .C ., -••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 Radiation Protection Supervision or
delegate. .

Performed by: ---7 Date:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed fornm to Fermi
Engineer

1 Radiological

Remarks



X>& *.) 'A. N. 'I(- )~b ) Y. If: Nc. X. N.b Y. ** . Xl: N. *'X 4* *- N* )(. )(.- *. k* )(. J( V. )(. K* Xw * _ * *x** * X.***

DETROIT EDISON FERMI-2 POWER PLANT 9-AUG-2006 1500151.97 '

iim ~ ~ ~ A N:.):. ~ ):: :u~ :I::I :i X: 'owi::. i. N.m X) N..* X. X~ X. A. *.K 3:. .'; K.

RAI:.ATO'AIION PROTIECT•ION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPOFR"f

HIGH EFF-:ICIENCY DETECTOR

Sample ID Num.ers EFT-l.:I.D060906 EF:I.

Sample End Time:: 9-JUN-.2006 08:40:00.. 00

I "< E A F•I , S ...................................................................................................................................................................................................................................................................

PlRFOFRMID BY:

SIGNATUFii-E

REVIEWE

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



I, Pape : 2
Sample ID EFT-ID060906 EFI1 Acquisition date : 9-AUG-2006 :15:1N.,47

Fermi 2 Radiation Protection Gamma Spectroscopy Report

**** *** *** **** *** *** *** Sample Parameters ...- * ..-. .:. .:.•- .¢.€. .¢..* '. *..
Sample ID Numbers EFT-ID060906 EFI

Sample collection start dates 9-JUN-2006 08:40:00.00
Sample c"ollection end d:ate s 9-JUN-2006 08:40:00.00

Type of sample : I.. LMari. Liquid
Sample quantity s: :1.00000E+03 cc:
Sample geometry :: M21..L Operators AKG

*X****)************~3****** fc2..Acquisition Parameters
Detector number : DET 4 Acquire date : 9-AUG-2006 15:01:47.15
Preset live time : 0 00:3000..00 Elapsed live time : 0 00:30:00.00
Elapsed real time u 0 00s=0:01.01 Percent dead time s 3.05 %

******************* Calibration Parameters ************************X**
Detector number s: DET 4 Yearly cal date 26-APR-2006 11:50:00.00
Kev/channel : 5.00467E-01 Zero offset: -2.61138E-03
Daily >:cal date : 9-AUG-2006 15::0039.94

*X**********)(************** ~Peak Search Parameters
Start channel : 100 End channel : 4096
Height sensitivity : 5.00000 Shape sensitivity : 10.00000
Maximum number of iterations to resolve multiple'i s : 5

.)..¢.*-).***.***..* NNuclide Identification Parameters .

EnI:ergy tolerance :a 2..00000 Half-life ratio : 10.00000
Albundance. limit : 75..00000 L...i.lbrary c dacmaster.'nllb
Effii(::.ency f:i le :: EFFD4..m2 :1. Ef:.f(::i.cienc:ies at :: I::Peak.: energy

Pk. i: Energy Area "kg.-.gd c::WHM ChaiM:.nnel Left ;Pw Cts/Se: %E'r.r F i.'t

:1 0 556.,,96 42 24 0.98 :11.1.7.G26 1.1.10 1.2 2.33E-02 26.0
2 0 609.,83 29 24 .1.,,40 :12:1.8.97 :121.6 8 1. 6-30...02 34.,9
3 0 1460.73 101 4 :1.E62. 2.921.2.8 29:14 :15 5.62E-02 10.8
4 0 1765.:10 13 11:1...52 3530.62 3525 1.1 7.22E...,03 56.'7



Sample Title : EFT-ID060906 EFI
Decay Time = 61 00:21P47.115

Post-NID Peak Search Repor-t-.

Page 1: 1
Acquisition Time = 9-AUG-2006 15:0147.15

it Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclide.cs

(0?
6)
0)
0)

558.96
609.83

1460.73
1765.10

42
29

101
13

24
R4

4
1i

0.98 1117.12
1.40 1218.9'7
.1.62 2921.28
1.52 3530.62

1110
1216
2914
3525

:L 228. 0
8 34.9

15 10.8
11 56.7

K-40



Nuclide Line Activity Repor-(-..-
Sample ID n EFT-ID060906 EFI

Nualide fype: natural

i. ~ ~ ~ ~ ~ ~ ~ P p ;. (I.*..'.,:~ 9r'.J~ 1 ()I. 4

K-4u: 0: :L e
I-40

Eneryf :>
:14603. 81.

Uncorrected Decay Ccorr-
Ar ea %A bn E ff uCi: /cc ucv :L/:cM

:1. :1. 10., 67* 2. 308Ef±.0 6, :1. 6"7E-.0"7 6. :167.LE-0"7

-Si p:1. 1:
%Errori
:10.,79

Flags "*" = Keyline



Su¶ mma'ry of f iIu.::: ] :i. ( e (t i. N l :i ty
Sample ID :: II:T-1D)060906 EF:1.

Total numlber of line. in ,:ispect rum
Num ber C) un :i. cnd entif; :ied lines
Nllum ber o f li. nes tent.at :1. ve I vy :i ent :if f i ed

P::apge a
Acqu~i.s~i~tion date u 9-..AU,.G....006 15W0:1 W4

4
0
4 100. 001%

Nucli.de "Type j: natural

IUncor'rected
Huc]. ilde 1I". :L fe Decay uci/e:
K[-40 1.,, 00E+05Y :1., 00 6,, :167E-07

Totl I'al Acti.vliOty : c6,.167E-07

Grand Total Act~i~vity P: 6,1.671Ei-07

Flagsu "K" ::: IKeyl~ine not "found
"E" =': Manual ly ed.•: i.'.'ed

Decay Corr

6,. 1. 671E.:-07

6., 167E-0"7

Decay Co(r'r S i. I-S ima
-Si gma Error %Error Flags
0. 665E''0"7 10. ,79

6..'1.67E"1*.07

"M" =:: Manually acc~epted
"A" = N~ucl~ide slpec.if'"i~c abn,, li~mi~t



Rejected Repox:rt
,Sampl.e ID).,' s EFT-I"'ID060906 lEF::'l

Pjge::. ( :s 4
A~cqu~i.sit~ion datl.e n 9...AUIG...2O06 15 :0:1.: 4

.luc1i.de Half- ie
AS-"'76 26.32H

Hal1f-L.. i.f~e

55.8'7
Energy %Albund
559.1:l0* 44.'70

5631 ,23 1,, :1."
57:1.,,30 0,114

657.03 6., 10
665.31. 0 39
740.1 :I2 0,. 12
771.,76 0, 12
867.. 63 0 12

1129.87 0.14
12:12.,,72 :1..6.3
:I.0::.,, 72 3.84

1.228.1 52 I 39
:1.439.. :13 0.33
1453.. 60 0.13
1787.67 0., 33
F:ound ;= 73.70% Abundances

Act:i.v:i.t~y I-.'S:i.g ma-

8.:1.62Ei!+09 27.,9'7
........ Not Fround ......
........ Not F:ound ..........
........ Not F'ound ......

.Hot Found.
.I'.lot F:'ound -.-

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

........ Not F:ouvnd ......

........ Not F:ou~nd:l ......

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

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

........ N-ot Found.......

........ No1t. F:ound ......
N..... ,o't. F:ou~nd ......

... cNt F:'ou.ndt .

-- IIot Found ....I....I....

5. 46:1E1-..0"7 34.89

...I.. ',ot F:ound --....

.I.II000E+35 34t.89

........ Not F'ound ---....
. INot' Foundi.

..IINot F:'ound.
.....Not F:ound ...
... Not F:ound .-.
... Not Found.

5. 304E1..--07 34 89
... lNot FIound .-

..Not Found

....... Is.1 o'1 I::'olti• •..( . ....

--- Hot Found.---*cNt; F'ound .

I:Rej ected by
Decay,A I:un..

RUI..- 103 39. 35D) :1..56 49"7. 08*
6:10., 33

ances F:'ound =:1n% Abund

X -- 1.35

P:'M'' 1.48 M

9,. :1.H 161.. 43 249.79*
608. :1.9

A bl:)undances Found =

41.. 30D :1. 1.48 288.. 1.1.
414.07
432. 78
50:1.,, 2.?6
550,,27*
599.i 74

6:11. ..
629., 97
725.,70

9:15. 33
:1.013,, 8:1

Ab blundanc! es Fround i=t.

:1.9 90M 44234., 0:1 609.31.*
768., 36
934., 06

1.1.20 29
:1238. :1. :1
1377. 67
1764. 49

% Abundances I:Found =

89.00
5.60
5.92

89.90
2.89
3..:!. :1.

:1.2,. 56
18.66
5.35
6.. 75

94.90
:12. 54
5..48

89,. 00
32.80
17.17
20.30

1.. 74

46. 30
5.. 04
3.. 21

:15., 10
5.94
4.. 11

:15.80
65., 03

.)eczay,9 Abtun..

APbuin.,

A b un,,

N

Sl -214 :l. ,, OOOE+35 234,, 89 Decay
... Iot F'oundl .

........ Not F'ound ......
..i Not F::oLund.
.. l Not Foundc.
.. o Not F'ound --.

:1. OOE+35 56.66
(Abljn .. L.:imit = 48., 48%)

F::'an : "*." = IKeyl.i~ne



Uni.:lentified IEnergy Lin s L...:a I:: e
Samlple ID . . EFT:".-lD ),•D0 9 II::I, :i. ,:it 1 -,. : 'A-cqul.G...ion date :1. 95 91UG. I: -,,.'47

it: IEl::.niergyI y Ar.ea Bk. i1 "rii FL'WHM Ch *an nel 1 I...Left ; j ::'w c[t:s/Sec. : rErr .f" F: aI. a s

0 558.••. 96W4 24 0.98 :L117.. 26 :11 1 0 1l2 20 .:33E02 2S8.0 4,.,31.IE+00 T
0 609.83 R9' 24 1. 40 :l2:l.8,, 97 :1.216 8 1. 60E-02 34.9. 9 .. :I.6E+00 *i"
0 :1."',.. :1.. :1.3 :1.1 1.. IM2 ,,... 3 0.62 3525 1:1 7. 22E1"-03 56.. 7 2.. 08E+00 T"

F'lao[ss '"T" =:: Tlent~at~ively assioc:-iated



*( -3x? * * (.- -3'.- * ( x3' x. * .3 x0' x.)-x ( ( (.x x ( ( ).x ( .) (.* .).-( * -3((?)' -3(3' -3' *( -3' -3-(.' -3. 30303' -3((. * H3' -3-33' N'. X.3' -3* -30 *. -3(? -3'-)' -X 3'(. -3'?-)' -3-33(0-' -3-(-3?-' -3-3: -3' -30-3-30-,?)' -3x0-' -34C.-)'? 4 ?)( ? -(30-3(
XDetroit Edison Foermi 2 MDA Report, Generated 9-AUG-2006 15i.15.77

- Sample ID P EF T-ID060906 EFI .

Minimum Detectable Activity Report

Bckn :id
SumNuclide

F-18

NA-22
NA-24
MG-27

CL-38
AR-41

SC-46
CR-51.
MN-54
C0-56
MN-56

NI-56
CO-57
CO-58
FE-59
CO-60

CU-64

ZN-65
ZN-691

SE-75

AS-76
BR-82

BR-83
BR-84•
BR-85

KR-85
KR-85M1
SR -8
RB-86
KR-87

SR-87M-9:
KR-88
RB-88

Y-88
KR-89
RB-89
KR-90
RB-90
RB-90M*1

Y-90M1
SR-91
Y-91
Y-91M
SR-92
Y-92

27.
0.

18.
0.
0.
0..
011

15.
42..
25.

10.
0.(
0..

43.
20.
15.
.•,

0.
01.

17.
(a..

47.
0..
0.
0.
0.
0.

41.

14.,
0.
0.
0.1
0.1
71.
011
0..
0.1
0.
0.1
011
0.

0..
0.

0,,

Energy
(keV)

4777.59
511.00

1274.54
1368.53
1014.44
1642.42
1293.64
889.25
320.08
834. 83

1238.25
1810.69
158.38
122. 06
810.76

1099. 22
1332. 49
1345.90
1481.84
1115.52

438.63
136.00
559.10
776.49
529.64
881.50
802.41
513.99
151.:18
513.99

1076. 63
- 402.58

388.40
196.32

1382.39
1836.001.
220.90

1031.8811L 1.•,69

831. 69
824.23
202. 51

102.4.,30
1204.90

555.60
1383.94
934.46

MlOl
(uCi/cc:)

1. 8569E-07
Hal2ll.f-Life too shor c-t

4. 4071E-08
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short

1. 7329E-08
4. 3376E-07?

1. 3867E-08
2. 6429E-08

I--alf-L-ife too short--
Half-Life too short

.I.3039E-08
1. 9480E-08
5. 2395E-08
8. 2906E-09

lH:alf-L.ife too short
Half-Life too short

2. 82L0E-0 -
l-ialf-L-ife too short

2.. 1801E-08
Half-L~ife too short
Half-Life too short

Half-Life too short
Half-Life too short
Half-Life too short

2. 5554E-06
Half-Life too short

2. 1081E-08
I.R206E-06

I--alf-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

1. 6108E-08
Half-Life too short
H alf-Life too short
Half-Life too short
Half-Life too short
Half-L~ife too shor-t-
Half-Life too short

Half-Life too short
8. 8225E-06.

Half-Life too short;

-lalf-l.ife too short
Half-Life too short



Minimum Detect;able Activity Report (continued) Page : 2
Sample ID : EFT-ID060906 EFI Acquisition date :9-AUG-2006 15:01:47

Bcl .ri
Sum-INuclide

SR-93

Y-93
N1D-"94
NB'-915
NB•-.95MV

ZR-95
Nj:""97
ZR-9*'7

MO-99
TC-99i1
TC-101
RU-103

TC- 104
RH-105
RU-105.'

RU-106
CD-1[09
AG-1I09M
SN-113

SN- 1711
:B122

SB-124
SB-125
TE-1251M

TE"-1271

XE- 127
TE-I29
TE-129M1
XE- 12911
1:-1.30

SA-:.3:1
1-1.31

TE- 13:1.
TE-13111
XE-131:M
1-132
TE- 132
BA-133
BA-1.33M1
i:1.-33'
T .- 13311
XE- 133
XE-I.3311
CS-134
1-134
TE 134
BA"If13511
I -135
XE-I 135
XEI,.3511

C.)I0.,
20

10.1
01.

161.
0.1
01,
0..
01.
0.,

24..
0.
0.1
01,

1.5..
35.,
13.1
38'.
53.

01.
22.
2G..
42.

0.1
24.
48.,

0.1
25..
37.

01.

361.
25.,

01.

01.
48..

40.,
0..

0..
0.1
01.
0.1

0.

0..
011
01.
0..
01.

0.

Energy,
(keV)

590.28
266.90
702.6G.3
765.79
R35. 69
756. T.?

65"7.90
743.36
739.58
140.50
306. 81

497.08
357.99

318.90
724.50
621.84

88. 03
937. 48
391.69
158.56

563.93
602..7:1

42"7.89
109.28
417.90
57.10

R02. 84

459.60
695.88
196.56

536.09
123.80
364.48
149.72
"7;73.67
163. 93
667.69

228.16
302.84
276.09

529.87
912.58

81.00
233.22
604.7.04

884.09
210.47
268.24

1260.41
249.79
526.56

M'iA
(uiicc)

Half-Life too short
Half-Life too short

9. 5819E-09
2. 5851E-08

Half-Life too short

3. 2370E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 7722E-08

Half-Life too short
Half-Life too short
lialf-Life too short

8. 5438E-08
4. 2177E-07
3. 4740E-08
2. 0921E-08
2. 3431E-07

Half-Life too short

1. 8322E-08
2. 9013E-08
7. 9942E-06

Half-Life too short
3. 0475E-05

4. 1279E-08
Half-Life too shorrt

:11 0859E-06
1. 9158E-05

Half-Life too short
:. 0872E-06
1. 8257E-06

Half-Life too short
Half-Life too short

I. 5735E-05

Half-Life too short
Half-Life too short

5. 0331E-08

Half-Life too short
Half-Life too short
Ialf-Life too short
Half-Life too short
Half-Life too short,

1., 1221E-08
Half-Life too short
Half-Life too short
Half-Life too short
H alf-Life too short
Half-:I fe too short
Half-Life too short



Minimum Detectable Activity Report (continued) .Page s
Sample I:D : EFT-ID060906 EFI Acquisit.ion date : 9-AUG-2006 15POu:41'47

Bk gnnd
%Suml-Nuclide...

CS-136.
1-136
CS-137
XE-137

CS-138

XE-138
BA-139
C:-139
C:-139
BA-140
LA-140
BA-141

CE-14:1.
LA-14:1
B A- 142(*-
LA-142
CE-14,3

CE-144
PR-144

ND-147
PM-14811
EU-:152
EU-154

EU- 156
H:-18:1.
TA-182
W-18*7
RE!!-188

HG-203
BI-207
TL-208
PB-212
BI-214
PB-214

RA-224

RA-226
AC-228
TH-228

PA-234
TH-234
U-235
NP-2-393
AM-241

16.1
011

IT.
0..
0..
0..

39..
0..

01.
0.
0.

46.01.

I,,

01.

0.

486.
0.

3P.

23..
331.

91.

22..
46..
3.7,

0.
0.1

48.,
23.,

0.,
011
01.
0.
01.

'46.
33.,
37.,

0.1
41..
45.

0.,

28.,

Energy
(keV)

818.50
1313.,02

661.65
455.49

1435.86
258.31

1420.50

165.85
1283.23
537.32

1596.49
19022,,
145.44

1354.52
255.12

641. 17
93. 26

133.54

1489.15
91.10

550.27
344. 27

1004.'76
646.29
482. 03

1221.42
685.81
155.03
279.19
569.67
583.14
238.63
609 31
351.92
240.98
186. 2:1.
338.32

84..37
131.20
63.29

143.76
106.13
59.54

MI)ca
(tuCi:1/c~c)

2. 4745E-07
Half-Life too short

8. 9010E-09
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

:1. 3070E-08
Half-Life too short

8. 4464E-07
Half-Life too short
Half-Life too short

6. 5544E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

9. 9160E-08
Half-Life too short

2. 2063E-06
2. 5540E-08
3. 2281E -08

4. 8824E-08

2. 1051E-06
2. 6413E-08
6. 4132E-08

Half-Life too short
Half-Life too short

3. 0501E-08

9. 0073E-09
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 5574E-07
"7. 5491E-08
1 W342E-06

Half-Life too short
7. 3153E-06
8. 1487E-08

Half-Life too short
1. 6967E-07



WR EFI 04-052
Page I of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: C FT- I D oL o

Sample Location (Well Number): - P T- t

1. Representative sample collected. Date/Time 6 G /- 1 /cC, / !p q O

Sample collected by: T 6 ate: Al -A 6
r r"ted Name S i t 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

' "z' ' '.L~ A'.;,,_ ~,l.•/•J•.-XL>•.2 Date: O•/O7/o•
Sample sealed by: Dat": 0 o'z / "

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:-'-_- / «'.Date: Y- 7-O-(,
Fermi 2 Chemistry Printed ame Signa,

4. Tritium analysis printout reviewed by Radiation Proteci n Supervision or
delegate.

Performed by: -' d /)kSi / D " Date: :/-VL$-c'F
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-1D
2 . Date Sampled. 06/09/2006
3. Time Sampled 08:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/07/2006
2. Time Sample Counted 11:00
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.8 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3596.7 cpm
Net Spike Count Rate (cpm) 3589.9 cpm
H3 Spike Activity (dpm on count date) 8575.1 dpm
Counter Efficiency 0.4186 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) 1.8 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniriqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.04E-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 Iof Z

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number:. PT- Il) ot"CY,

Sample Location (Well Number): I Th

1." Representative sample collected.. Date/Time 6.(1,/& /0 (, / . 1'

Sample collectedby:,3o , -. b/ lx- Vi., 4
Pr lted Name / iature " 5 1A 1 01 07"

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: CL4E.,i-pk•. •,,:iaS / d• - 4 •I]Z' Date: 73 2/ C6
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: - e&-f I Date: • Z
Fermi 2 RP Printed Name S•i'nattd



WR EFI 04-052
Page Z-.of z_

Attachment 1, Page 2

Sample number: 6f'7 0 16G O4oL,

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--,3 W-/4,g.--dQ
Fermi 2 RP Printed Name

Date: i0-o
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.

n. Gamma spectrometry evaluation reviewed by Rad'ati n Protection Supervision or
delegate. -

Performed by: / i/, Date: ? -d7
Fermi 2 Printed Name Signare
Radiation Protection Supervision/Delegate

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

Remarks



WR EFi 04-052
Page I of ýL

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: b tT- i i0 6& o

Sample Location (Well Number): F P T- t

1. Representative sample collected. Date/Time /, Lj bc, / p qo

Sample collected by: a "o ,/ S/ ,4 Date (5 6 /,b c I L6
Printed Name / nature - oz-4s/o7

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: e ,,, ,L . A/, - ' Date: o0; 107 c
Prihted Name . Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR". 7)

Performed by: " -. " ....... Date:_________
Fermi 2 Chemistry Printed Nd~e L91'gature

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

Performed by: . ýl t / jl -, Date:2//%,02
Fermi 2 Printed Name - Signaturt4'v-/-
Radiation Protection Supervision/Delegate

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

Remarks 'dI!mCl 9 /.4</7i%'&/ /)



C f-i O'~/**~ ~I

~2 ~'Tritium Activity Calculation

Sample Information

1 Sample Location EFT-1D060906
2 . Date Sampled 06/09/2006
3 . Time Sampled 08:40
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 0.40.53 cpm/dpm

5 . Sample~lnfo:
Sample Gross Count Rate (cprn) 8.0 cpm

S. Sample Count Time (min.) 10.0. m.

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)

Minirlqm Detectable Activity' (ucim'l) = 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



DETROIT EDISON FERMI-2 POWER PLANT' 10-jUL-2007

RADIATION PROTECTION DEPARTMEN-f-

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EFFICIENCY DETECTOV,.'

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

Sample ID Numbew EF! EFT-ID060906*

Sample End TimeN 9-jUN-2006 08g4000.00

liýý !;I l< ................................................................................................................................................................. ...................................................................................................

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

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

PERFORMED BY-

.......... ............................................ ........... .......... ..........
SIBNATURIý

Z-(-
.... ...... / Ifil. A. Jý .. ....... ....................... ... ........................



~ II I Page N

Sapl ID a EF ET I000 Acquisitio dae 1.1l-00

Ferm 2 adatonPnteti ama petrscpyReor

Type ofsm l * Mr.Lqi.:

Sml quntt H 1.0000E+0 '-fc



Sample2 Til F ET. O00
Page N I

Post-NID~l: Pea Serh::ort

Area Bkgnd FUM Mannel Left Pw %Err Fit Hue I iwi

0 199.23
0 511.12
0 55K 78
0 1461.34

160

74.

64

48
1.81 102.25:!

394:. 1

10 6 3.
17 12.
IE 15. 6
12 31. K - 4 (, ,"!.~



Nuclide Line Activity Repart.
Sample M n EFI EFT-ID060906

Page g
Acquisition date a 10-jUL-2007

:1 F:nevgy
1460. 01

Area; %An Ef

Uncvece Dea Co.!

MUM. :CUC
1. :1. i*i~



Sample TD. N E0':"""

Page g"
Acquisition date u 10-3UL-2007

Total number of line :in pcri.

K-40 ~1.0 05

Unorece

Deca u: i/
Dea CorrI I, ay or.

I - :ig . k
%Errop: Flg

31.1

Flaws; "K" - Keyline not found
"E" - Manually edited

"N" - Manually accepted cc
"K-Nciespcfcan



Rejected Repoptý
Sample TD g EFI EFT-ID060906

Page N
Acquisition date u 10-JUL-2007

Nucide H a 1 - i~~ f.

Activity !-Sigma
Energy %Abund MUM %Error
511-00MI93.46 I.OOOE+35 12.63

Found - 10O.WD

Rejected b:
D: ca';.

119. 78D 3.31 66.05
96.7

*12I'. f2

136 :;

< % Abundances

AS-76 26. 321.H

361.19 559.3 0*

740.12~~

71 .76

WAI

1. I

* .17

0.14

6.1

0.39

0.12I

0.12~

Not Found':

.1. OO E 3 15. 5",
--- No Foun

-- Not Fon

--- No Foun
-- No Fon
-- No Foun

--- No Foun

--- 1 Notoun

Not Found1II

Not 11 Fon

Not F o~U:I .:und

Not Found:

No Found1

Not Found,':

-- No Found:

-- No Fo n ---I j.

-- No Found1
1.0 0EM 63.:69 .. i*ic

f:3 % A i.

TE-. 1. I

9 1 1 OE 06

.149 i.72

I:~IW & 63c '~~ : I I

DecayAbun



UndIit fe Enry .n -
Acqoisition datD a 10-jUL-2007

FWHM Channel Left Pw Cts/Sec %Ev"i,-

51.1.12 25>

64 0.66 399.24 394 10 1.38E-02 63.7
48 1.81 1023.R5 1016 17 8.87E-02 12.6
IR R.06 1118159 1111 16 4.13E-02 15.6

6. 59+0
4. SSE0'T

4. GS 0 'Y'



*,. Ediso Ferm 2 : * T:~: s cc:. 2 2':-: Reportc*:.c *c*~ c c'~~cc: ~*~: c:~~ ~:**c* ~s c*cc Be er te 10cc-2 0 1 M7 cc 'C,

Sa pl TD: a1 EF: 218EFT-' 7;:.In 1 X0609062~t t~2~:c.2~J:i ~A I

N .cs A c ii (12 . T'l.: 1.29 0E W

4 0 1368~~~~~.53tl -L o s o .,

10. 834 I .834 -.

1.09.j 7.5090

N I 1 . 14 1. Hallf-Life to cshowt-,

13 1 1 .5I iI 6.6 2E0

B~ R - 8 ). C*) . 2 .4 H l -L f Io h r

BI8. 0. 88 .5 Ha - if to Iw
B R~ -. 8II*. (..; 1. 41 Ha f Li e to h

KR8!*I . 52 513 2.77DE11
KR-51 ii) 1 151.1 H l -if too2 I s hor c~:'t;

SR-8 505 391)7I 45 -'.
RB 81*:') 107 .6 Ha f- if tooI I .: I.cs short.:~I

KRB-I 40.5 Ha.lf-if too1 sh

SRI80 38.4 Half-Life tooishort

K~~ii.c: R 19 .3 al -ietoso

RD-8 138.3 Haf-if too.:.I cshort



De-tectable Activity RepoTt Wontinued) . Page N E._.,
Sample ID u EFI EFT-ID060906 Acquisition date a 10-JUL-2007 11NOW05

Nu 1i

NI B

NBI 951'

Z R -

.

if 91ý.
TC- 91I

F ' - I'."

AB I 101,

S N I E3.I

SWIM

SI MI

SB-12!,.

TEIESVI

T IR ***S

.E171e

.EWe

T R `.* 'I

*(* g iI c I

27.

6 .

29.

17.

R4 i

CDS

I]

0.

E n

'I I)

590.2

26.9

7i0 2 .6' .
765.7

W5.Iif

756.7
65.9

743 .36

739.5

140.50

W&181

621.8

158. 56'

1IlDi"

MUM

. 9 .~ 7 4 7 W

Haf-if to shr

HalfLif too s h o P`L

Half-LI Iife too short:

5. 5 379E5.

7.i 1647E-5

III hIs isss'

3. I I I r 15555

Half-Lf I too Ishols

2. 87 S I.'
Haf-if too sho5,;

Ha f-i fe to s h 5) T 1->.'I

HalfLife too IshIow:S'.:

Hal - ife to s horI.:

Half-L~ifetosotI

HalfLif too sshort



Minimum Detectable Activity ReporU (continued) Page a
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6F-- T i' 1 o

Sample Location (Well Number): LfiP T- ]/I

1. Representative sample collected. Date/Time 10 / I 2/O4, / /O/•2

Sample collected by: rint .' 1"••ag / a $_-A~t• Date: 417-j/,, 1
Printed Name / %jinature

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" -VnaALtYrCI / , , g1 , , jDate: 2!oL)2Ž
Printed Name / Sigature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: I --)(A" 2 \ , /_J } / / N ,-, I'- Date: APR 202007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: /( 0 /IOt• / ( 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-1D121806
2 . Date Sampled 12/18/2006
3. Time Sampled 10:12
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:
Sample GrossCount Rate (cpm) 7.6 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)

Minirriqm 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 DAPR 7 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: 7- 1) 13 ) f OQ(

Sample Location (Well Number): Z F T- / i>

1. Representative sample collected. Date/Time id -/ýT/{ / m/l)

Sample collected by: J1 - ; (4hiwck
Printed Name

Date: e),-ý-Jnj &I
%ýbaiure

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 - , "1

Sample sealed by: . t32•6 O,
Printed Name

Sate:ignat"/SignatureI

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) Z,&o )• / /
Fermi 2 RP Printed Name Signaft

"? •J•)c• Date: C6 07
ire



WR EF1 04-052
Page 0Gof_•

Attachment 1, Page 2

Sample number: FT )- ?If& &,

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

Performed by: •+Že'2 •, e&4 / , Date: 7. ,".§1
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:_ "
Fermi 2 Printed Name Srgature
Radiation Protection Supervision/Delegate

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

Remarks
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SaKiple Titia a EFI-EFT-AD121CO.C.,
Dea, TIME - 211

Po~a N 1.

Area Ekynd FAH1 Channel Left Pw %Erv
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NuMide Line Activity Repc&.,

Sample TD i E71-EFT-TDI2!BM

NaMide TypeN natural

Pago a
naquisition data a 17-jUL-ED07 12MG17''

Uncoprected Decay Corr

10.67u 2.50!E+00 4.276E-07 4.276E-07
Huci1

1460 :1.
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Page a
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -3-P 07 7 O7

Sample Location (Well Number): zt T--- )T-

1. Representative sample collected. Date/Time 7/3/0 7 / t9

Sample collected by: -i ,,ý fi , / &y41 - .IV ,,.1 Date: -/ ,
Prin'ted Name /Qigrature

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 1tAV4''%-'k / (, a1/t"z'./td Date: /l o/t-
Printed Name / ;'ignature

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

Performed by: f I,) iC Date: i//
Fermi 2 Chemistry Printed Name Signature

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

Performed by: /w(i/(It• OSL / )v! Date: "2 • 6 - S'
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 1D
2 Date Sampled 07/03/2007
3. Time Sampled 11:02
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 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)

12/14/2007
08:00

10
,8.2

min.
cpm

3189.3 cpm
31•81.1 cpm .....
7944.9., ,,.dpm
0.4004.,,. cpm/dpm

8.3: cpm

.10.0 m
:0A.1 cpmý

2.1 cpm!.

Minimum Detectable Activity

Miniriqrm Detectable Activity (uCi/m)l = 3.3 x

(Bkg cpm) (Bkg cpm)

.(Bkg min.) + (Smpl min.)

ýEfficiency x 2.?2E6 dprm/uCi~x Sample Volume

- 1.19E-06 uCi/mI,.1:..,.:e:,

Sample Activity

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

Technician_ _Date //fY/'

Form 76000.39 Att 1 P1/1 DTC: TGCHEM File- 1,319 02



WR EFI 04-052
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Attachment 1, Page 1

FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber: -FT- 'I'Y7, 7

Sample Location (Well Number): 6• F T- )

1. Representative sample collected. Date/Time 07/0.L/ ,'07 / il1

Sample collected by: 37 5/1a-b e, / Dae, .... " ik Date."-•1/,-,/-
Printed Name / l(ýiature

Note: Qualified Fenri 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: _11. --.,f-JA,4ar! /6l I 4./•'d .{tiDate: 7 / _
Printed Name /V Sign•tufe "

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 Gafmma Scintillation Detector #t

Performed by: 4/hi55ty / gA () 5&. Date:___________
Fem-i 2 RP. Printed Name, Signature



WR EFI 04-052
Page of

Attaclmuent 1, Page 2

Samplenumber: AFT- I "7 3 07

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

Perfom-edby: ellr,-. .•4/o,/ -cQ/ (?-Q '1 . Date:-7 '6 -1
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 adfation Protection Supervision or
delegate.

Perfom-ed by: /A() ff, I / Date: -

Fermi 2 Printed Name / Signature
Radiation Protection SupervisionlDelegate

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

Remarks
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Sample Title w:EF! EFT-ID730*:,'ý
Decay Tim* - !A 23ME08.91

Page a 1

Past-NID Peak SeaTch Report:

A~~~~ra.. M W FR a1: et V % Fit

3 52. 1 11"'.".
5 11 . 0
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513. 11
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14 G 1 . 2
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Nu~id. Lie Acivit Repvi..
Page a

Acquisition date N 18-jUL-2007 10,19NO8

Nuclide
Enepq

N. :ida:
i... I:. .-. 'ý.'. '

Energy

ea %Abn %Eff uci/ac
57 10.67* R.501E+00 3.207E-07

uncwvected
Qa gAbn %Eff uci/cc
Al 0.43m 4.87BEfOO 2.935E-06

Uncorrected
Ga %Abb %Eff tic i M:
41 99.27* A.870EA00 1.27!E-08

Dea Corp

UUMO
K 943E-06
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-i.

Nuclide Typew activatio-i--,
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3. RME-06
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Not
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Foun

-0 20 412:i
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* "I-2.. 1.0E3 20.4 Decay

No Fun

No Fun
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-- r No Foun

:1. 04 87.30 4.67 --- Not Found --- Deca;....
241-T8 7.49 --- Not Found
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Page g

Acquisition date a 13-jUL-2007 IM494M,

Area Bkgnd V141M CKwanne! LefU Pw Cts/Geo KEY-;,

5TIM

76
100

28
61

R3

31
70 'i5

103.0

700
1014
1014
till
1215
3S24

4. 25E- 02
5. 54E-02
1. 53E-02
3. 40E-02
R. 83E-02
1. 2BE-OR

20 6
16. E
52.2
13.5
M5
30 1

5 1. EEM*
4. 8EM"

4. 8 8E O

4. 6 IE+
*. 5 2 +

Flaw "T" = Tentatively wsociatwl



Edisn Femi MDARepot, enerted12-jL-207 1:19,6.1

Sac': *'i"p l e .ID ~ N EF :' EF -ID7~3:-*3*07 ~ :3 :3 c3 c . : *~3 *3 33> ~ c*: :.~*. .A AA3

cc c: 1.;.
'i:33A13

3.-:;

CAW

AR-:1

3 . I '

0- E 7..-.;9

A S

B R

M-8

F* .. -9 f*.1 1

3! .!' 1,,

:I. :.

20

po1l
(All

477. 5,.*

123...4

C.9.. O.`'3

33.833

53..

122.

134.9

148.8

111. 3""

11T"
MUCK

........................................ •............:

Ha f Lif too show',,,,]]l~>,•[:•[

' . .

1.I: ! I"..L : i. Ii-, ' :,:, • 1 ::r t.
Ha lf , Life -t.o:. sl ho".. &::•

........................... ....•. •."....L. :. I,.1.:..:,:•.•. . ,:,b

I"1,.•. i! 'i" I. :.'" .:: '',:..19 , i]' •',•"L

9. 9 3 C .

. ''.',., 0.3:,•
7.3 7. 8,.E-

. . 0 3 "•1E 9 :

1I ,:. .! . I26 3 ... .!),

1.9079E.3 08

-I . . : I " IT -

I. ." 1 L. : . 4., - , .',

Haf-ife to 3'~ .

:i 1. i . I . 1 .' ::,'

Sif' !.'f '.. ...::• :>, i',:,.: .. . . .

I.1 I It L i .too s h a T

Ida 1 f L3 f e to showl'

I I f ] - L Ii f9 o h &

Ha f • L. .: o. a ,, ,
Ha lf-L fe too 3 h.r.:

Hal 9-if tw s h9 a3 T
1. 19)3 3 33O93,



Mininsum 10tectahle Activity Repopt Wantinusd":., Page U
Sample M n M EFT-ID730'','' Acquisition date n 18-JUL-2007 MMW

Bx a 7.

z R' I

*Q I 1

MIM

SIM,,

C - 12*1`,

T~IRMI I

TE-12:. I

TE-271

r E - I ,

1M
4K

45.
E9,

2
38.

(a
137
3&
381i

0.1
CD

26
4T,
1 V

765 T',?

235.

739

31B.9

an.

15, R . 5I

M Th"I
MUM

2. W. E 0iI

Half-ife oo sopt.

1 . 3 68E-0.'.,

A. 02 E,.'

11l-Lf to hot

2336E-MI

81..58 3E 0 .

Ha f- if to I .wl'1

170 E- ."



MAKnIum Detectable Activity Report Wontinued') Page n
Sample M a EF1 EFT-ID7307 Acquisition date H 18-jUL-2007

Bcg1

BA-11

G I W,

LW1 4

CE- 144

r I- 1.M '

ICI.

1%

5 17.~

159.4

148% 15

344. 2''

Vif"i:

9.94 4 3E-W.

Half-Lfe to zhop

44.:; - i f t1 I t *. . \4

9..

1 . 95 1 E .ý
9. 28ME-,4

3. 1 4
4

4

Ha f-if to 44) rIt

Half.1f to

1. 28.EM ,'
6.579E.0

Half-Life ta Iw.
41l - f to sham'.-

HalfLif too 1 short44

Half-ife oo nhv4.4

1 '''I ''6

2 . 44 4;: 4*; 44ý

7. 2774E0-!



WR EF1 04-052
Page of__
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: .FT- b'-730 7 j1

Sample Location (Well Number): [- -

1. Representative sample collected. Date/Time 7/3/- 7 / 1/:3L6

Sample collected by: .L -t"(,-• 1a&-rt. . Date: lello/e•ex'
Printed Name /*lýnature

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 Ot2Z€-- Date: Q Ai9')/
Printed Name / 6Signature

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

Performed by: L - 1?) -ý / Z a:
Fermi 2 Chemistry Printed Name Signature

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

Performed by: [' ,i'/K•7' / ..... Date:___________
Fermi 2 Printed Name Signature -7
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 1 D - Duplicate
2. Date Sampled 07/03/2007
3 Time Sampled 11:25
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:. cpm.
H3 Spike Activity (dpm on count date) .7944..9:. •,...dpm
Counter Efficiency .0.4004.. . cpm/dpm

5 . Sample Info:
.;Sample GrossCount Rate (cpm) :8.4 ,cpm

Sample Count Time (min.) .100'.i. .m.min..
Net Sample Count Rate (cpm) .02.,cpm

6.. Critical Level:...
Critical Level Count Rate (cpm) 2.. cpm.

Minimum Detectable Activity,

(Bkg cpm) (8kg cpm)

-Miirpiqm Detectable Activity,(uCi/ml) = -3.3 x '. (Bkg min.) + . (Smpl min.) . .-. ,, . 1.19E-06..
Efficiency x 2.22E6 dpm/uCi x Sample Volume

uCi/mIl

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician , Date/ 21%Y0 2

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: P -"i 7 307 o)

Sample Location (Well Number): •2pT- > hrt',_'--

1. Representative sample collected. Date/Time 0 7/0 3/Y00 7/ h igd6

Sample collected by: J. 56[ k
Printed Name

ok Date: 10 'Z// 6 h, V) 17

ý%nature- 
I

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 / -/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 ganma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gammnia Scintillation Detector # _ /

Performed by: / Date: •" "7

Ferni 2 RP Printed Name Signature



WR EFI 04-052
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Attachment 1, Page 2

Sample number: 2ýrT- b73 67 b

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

Perfom-ed by: c4•/ý,-6 -, - /
Fermi 2 RP Printed Name Signature

Date: 7- / ?-- 6 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. Gamma spectrometry evaluation reviewed by di ion Protection Supervision or
delegate.

Perfornmed by: 6i2ned e(1- / 47.A- Date:
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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sapl ParametersI
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Sampl quantity~r N.i 1.000r0Er03rcc.
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Deeco nube V DE Z:fj~i, Acqire dat N 18 I.L207 1u1:2.2

I~se lietm I 00000 lpe ietmeE0OvOO..:
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S n *r *: (~r rKr..W f:Yr ~r ~ i Ca i~ l r~ Iibi'rat ~.1io s:~n . I;:a :ra w P cnntiva ~ 9Snin)ni ~ir-f)-i-)~,-r-~-: -~ -

Detecto~r:i. num:in- a. DET 4, ; 7.ir -J1)~F Yearl-~ ny ca dat Ni~x 20-JU-200 12216w46r.15

Ke /c an e N'( I 41 .r 7: D.90749r E-01. Zer :.i:a. : irf :.fset -i..:1. 84251E-0:1.*~
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Nuclide Energy
:1.460. 81

Uncorrected Decay Corr
Avea uI:*,,-J.,/,-.:.--(:,
58 10.67, 2.501E+00 3.263E-07 3.263E-07

* ... I.
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Toa nmero ine 'insetu
Nube o nienife

Page 2 :il
Acquisition date L 18-jUL-2007 10000;.:

0<.

Uncorrected
Decax uci/cc

K-40 1.00E+05Y 1.00 3.263E-07.

Total.Activity u ZRGM-07

Oyand Total Activity a

Flagnu "K" Keyline not found
aditad

Decay cGrr
uci/cc

3.263E-07
..l."......."....- .. .... .... ....

3. 263E-M",'

Deca Car :1.
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Nuclide:1 Hl-ife Rati
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Page U
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,?' 32H!,.:;;:.:i 13.6. 55.0
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 1ý'F- 1 16 0

Sample Location (Well Number): p -

1. Representative sample collected. Date/Time / " / 1 55

Sample collected by: J,4 j -ýe •k•.,.ýkJ , Date: kqLz.
Printed Name / 9iinature

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: : 5 1 /j/ Date:
Printed Name //Signature

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

Performed by: 6",-.•(Lt• / • Date: L./.'Z•,Z,,.
Fermi 2 Chemistry Printed Name " Sig•a•ýr

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

Performed by: /ht') V),/ f ' 4 Date: (/ 2 ('-arZ

Fermi 2 Printed Name Signature I
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 D41508
2. Date Sampled 04/15/2008
3 . Time Sampled 10:55
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) 9.0 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)

MinirlnIm 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

Technician_____________ ________ Date _'-_" 2__-,-

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 CHEiCKLIST

Sample number: 111CFT - If") 4//•9 "

Sample Location (Well Number): 'F7- />

1. Representative sample collected. Date/Time_ ___L____ / Id
Sample collected by: J. A,,- S, , ./4•.,J-dr . - Date:-

Printed Name /(§i~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: q, .A I //, idl / Date:li• 4 1

Printed Name / 7Signature
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
_ 'i__ ture______ __ Date: V 96
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Sample number: •5fT- [ i,/ /q 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: --- t .
Fermi 2 RP Printed Name ISignature

Date: L /),6-

* 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: W,) ,',"1 /

Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: -- qdf

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

Remarks
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

q
Sample number: 6F' I I) 03 9c

Sample Location (Well Number): EFT- / D

1. Representative sample collected. Date/Time .3" c' . / /.1•O

Sample collected by: , - , / "..
Printed Name / Sigrm e

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/A'O if f
Printed Name

/
I Signature

Date: L/ 17 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: d"' (-r f-r<
Fermi 2 RP Printed Name Si atur/'

Date:___________



WVR EF1 04-052
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Attachment 1, Page 2

Sample number: LT' S9 ?4)

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

Perform ed by: J "d [:L/L

Fermi 2 RP l3rinted Name Sgnafre
Date: -/.c) -.

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

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

.Performed by: t /
Fermi 2 Printed Name
Radiation Protection SupervisionlDelegate

.. .../-Z-&,
Si&ture ' /

Date:

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

Remarks



WR EF1 04-)52PageLoff

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Ip

Sample number: ' F4l- •f/7- o3iot

Sample Location (Well Number): &FI- / N

1. Representative sample collected. Date/Time 3"•q - 9 / /'1V13 o

Sample collected by: 1 , / . ... Date:___________
Printed Name / Signature

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

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

Sample sealed by: r) of0 V / , ,Date:
• Printed Name / Signatur

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

Performed by: --- (DLate-: / t
Fermi 2 Chemistry Printed Name Signature

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

Performed by: , •A)e - / Date:-
Fermi 2 Printed'Name Sigature
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-1D030909
2. Date Sampled 03/09/2009
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 09:30
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) 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) 8.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.7 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimufm 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 A-q ' // () _,U._ ' Date , (7i/ '

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: , l5FT Ib 9A19 c07

Sample Location (Well Number):/l

1. Representative sample collected. Date/Time I//5! /1/

Sample collected by: -21,/'e. / 27Y-,-- .-. Date: -/o-

Printed Name I Signature

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

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

Sample sealed by: 'aW"ux..4J I)t• S-C/ I L• j>&/LWt4. / Date: i/v i!Oi
Printed Name I Signature

3. Sample counted in accordance with .000. or 79 "Operation of the Packard
TRICARB 1000 or2100TR.-

Performed by: • Date: o- u

P

Fermi 2 Chemistry •Pi-ited Name * d ture

4. Tritium analysis printout re iewed Ra iation Protecti Supervision or
delegate. 

oet

Performed by: -. . . Date:42•L/3.
Fermi 2 Printed Name ( Sig ature
Radiation Protection Supervision/Delegate

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

09O

Remarks



Tritium Activity Calculation

Sample Information

I . Sample Location EFT1 D91009
2 . Date Sampled 09/10/2009
3. Time Sampled 15:10
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) 8.1 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

(Bkg cpm) (Bkg cpm)
Minirpum 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 A -e z -,•

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

Sample number: iFfr- I 7 /0 07

Sample Location (Well Number):. /b

1. Representative sample collected. Date/Time //// / 151/t

Sample collected by: •' IA'# .. / _. -

Printed Name ! Signature
Date: q -& .- 0

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

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

Sample sealed by:
Printed Name

/
/

SignatDate: ure
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 §ignature 

-t'ýD ate:
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Sample number: £F7 I- c 9/ 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: 't5e•tvI"i /1t4/1.
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:
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Date:
Signature

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

Remarks
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Summary of Nuclide Activity
Sample ID : EFTID91009

Total number of lines in spectrum.
Number of unidentified
Number of lines tentatively identified

Page.
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Nuclide Type n natural

Uncorrected
Nuclide Hlife Decay uci/cc
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.... ....... I ........ .. I ..... .... ....

Total Activity N 2.612E-07

Grand Total Activity n 2.612E-07

FlansH "K" = Keyline not found
I "E" = Manually edited

Decay Cor

.1. c.

Decay Corr
I-SiMma Error
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2. 6 12 E - 0',,'

"M" = Manually accepted
"A" - Nuclide specific abn. limit
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 1Fl- 50•cr& /0 I

Sample Location (Well Number): )

1. Representative sample collected. Date/Time 5/c:&'//-0 / ) J3_

Sample collected by: •(5 k btgAmw / £t 4 W Date: 4/162311
Printed Name / Signature r

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: '0thbAt49lr( / A •t)•qe/ Date:& ZL//O
Printed Name / Signatur/

3. Sample counted in accordance with 76 00 . 0 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: M__, Q IDate: (,-2-5-1o

Fermi 2 Chemistry Printe Name n ure

4. Tritium analysis printout review/d b R di tion Protectio Supervision or
delegate.

Performed by: / - Date_:,_-,. ______
Fermi 2 Printed NamWintr
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 -52610-1 D
2. Date Sampled 05/26/2010
3. Time Sampled 15:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/25/2010
2. Time Sample Counted 08:35
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) 7.8 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)

Minimuim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.16E-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 4, 45- i &

DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA,
ISOTOPIC ANALYSIS CHECKLIST

Sample number: (Fl-5 6?o•(0 Its

Sample Location (Well Number): I ,

1. Representative sample collected. Date/Time ./o~tio/ / 6'3

Sarmple collected by: / A ý_Date: 7, Zo
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: I /ifi 4/ L ' Date: Z. 5

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 # 9'

Performed by:CIj,::L-,,' At? T.-717r-7 01a•gtta/( Adt Date: [- /,,-/o

Fermi 2 RP Printed Name "-gignature D
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Attachment 1, Page 2

Sample number: •F/ 5&'40 26 /!Ž5

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

Performed by(I1W/.cX. A€ii /I 414J Date:- qi ,
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 Date:i/ -X/ý.
Fermi. 2 Printed Name ....
Radiation Protection Supervision/Delegate

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

Remarks
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Numbe ofu~.' l:fines tenta:tiv. el:1y :1 iden~t:if ied

Pag N -.3

t.

Nuclide Type v natural

Uncorrected
Nuclide Hlife Decay uci/cc
K-40 1.00E+05Y 1.00 2.605E-07

Total Activity a 2.605E-07

Ovand Total Activity H 2.605E-O*,','

Flapsn "K" = Keyline not found

"E" = Manually edited

Decay Corr
uci/cc

P.605E-07

2. 605E-0-,`

Deca Corpc -Si gw. ii

%Erro Flag.- :-,
17.?

"M" Manually accepted
Huc.-lide specific abn. limi-l-,
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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: Cf/7-r- /&. "? /6? - // ,

Sample Location (Well Number): /

1. Representative sample collected. Date/Time/k/- )6 / 1/ 5"-2s

Sample collected by: AO 01),4 -,f . Date:______
Pýrinted Name / •Signjafure

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: (74  r i / Date: /k-/ 'JO
Printed Name / sgned're

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

Performed by: /- -eý. K•Date: 1/ -(?--(O
Fermi 2 Chemistry Printed Name Signature

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

Performed by: ______________'- _ _ __ Date: /j 7
Fermi 2 Printed Name 1 Signatuv
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 EPF 102710-1/D
2 Date Sampled Lilcol 11111/2010
3 Time Sampled 11:55
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) 7.0 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)

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

Technician _ _ -_-_ _Date (-f?,-(0

Reviewed By: __Date

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



WR EF1 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST*

Sample number: " a7"- / Q..27 7 i /"

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

1. Representative sample collected. Date/Time &//Z7// 6 / eg&,Z24

Sample collected by: "4 / T-Z/-.-/ - '•
I Printed Name /' Signature

Date: //-//--/9

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

.C &I *W-Sample sealed by: / Sintr
/ Signature

Date: Z/ "
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 # L

Performed by:
Fermi 2 RP Printed Name

,&21J1,f Ir Date:// ,,l-;kt. j 0



WR EFI 04-052
Page-of__

Attachment 1, Page 2

Sample numbern I!S: '-r /0.171/ - 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: DateI :/Da,_/ -
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: 4J I Dateý: 3 -19/
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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GEL LAB RESULTS

EFT-ID 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# 47002'46055

Report Date: February 17, 2010

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:
Collector:

Parameter Qualifier I

Rad Alpha Spec Analysis

Alphaspec U, Liquid "As Received"
Pet Uranium-235 U 3.
Uranium-233/234 2.
Uranium-235/236 U 0.2
Uranium-238 0.9
Rad Gas Flow Proportional Counting

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

Alpha U 2.
Beta U 2.
GFPC, Ra228, Liquid "As Received"
Radium-228 U 1.
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"
Radium-226 0.5

EFI-1/D
245517004
Ground Water
05-JAN-10 08:50
25-JAN-10
Client

Project: ROIT001 16
Client ID: ROIT001

Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

47
04
28
87

+/-0.727
+/-0.283
+/-0.508

0.321
0.396
0.321

percent
1.00 pCi/L
1.00 pCi/L
1.00 pCi/L

5.00 pCi/L
5.00 pCi/L

51 +/-2.52
44 +/-1.87

58 +/-1.14

68 +/-0.244 0

MXE102/09/10 1349 947744

DXF3 02/11/10 1932 945896

JXC5 02/01/10 0723 945895

KSDI 02/10/10 1410 948312

1

2

3

4

1.76 3.00 pCi/L

1.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

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

2 EPA 900.0

3 EPA 904.0/SW846 9320 Modified

4 EPA 903.1 Modified

Surrogate/Tracer recovery Test Result Nominal Recovery % Acceptable Limits

Uranium-232 Tracer

Barium- 133 Tracer

Alphaspec U, Liquid "As Received"

GFPC, Ra228, Liquid "As Received"

108

79.5

(15%-125%)
(15%-125%)

Page 31 of 58



Company:
Address

Contact:
Project:

Clie nt Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:i
Collector:

Parameter Qu

%,; t-i L-m u j rji~i %j r% Fi t- L-Lj%

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

Certificate of Analysis

Detroit Edison - Fenni 1I
PO Box 44440

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

EFT-102710-1/D -
268144003
Water
27-OCT-10 08:20

06-DEC-10
Client

Report Date: December 30, 2010

Project: ROIT001 16

Client ID: ROITOO0

DL RL Units DF AnalystDate Time Batch Methodalifier , Result Uncertainty

Rad Gas Flow Proportional Counting

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

.10.1 +/-4.18 3.41 5.00 pCi/L
9.78 +/-3.45 4.92 5.00 pCi/L

VXC2 12/27/10 1248 1059089 I

1
The following Analytical Methods were performed
Method I Description

I EPA 900.0/SW846 9310

Page 15 ofl 31
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WR EFI 04-052
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Attachment 2, Page 1

FERM 1 GROUND.WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E!! --- /3r/_ / 1)'

Sample Location (Well Number): / -

1. Representative sample collected. Date/Time. 6Ž 3// / /) U /

Sample collected by: 0 , /- - Date: • 3 /
Pifnted Name / (-ýignat'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: 0 Ar/ C t . -Date: - //
Printed Name / Signature

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

Performedby: 9 '- S-'c / Date: -7-
Fermi 2 Chemistry Printed Name Signafure

4. Tritium analysis printout reviewed by Radiation Pro tion Supervision' or
delegate, .

Performed by: '6r // a, V/ Date: 1 Q"3:;,..
Fermi 2 Printed Name Si•natu
Radiation Protection Supervision/Delegate L

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

Remarks
Remarks 4 1/ i



Tritium Activity Calculation

Sample Information

1 Sample Location EFT6131 1-1D
2. Date Sampled 06/13/2011
3. Time Sampled 10`40
4. Sample Volume, (ml) 4 ml

.Instrument Count Data

1 . Date Sample Counted 06/22/2011
2. Time Sample Counted 06:42
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) 2306.3 cpm
Net Spike Count Rate (cpm) 2298.8 cpm
H3 Spike Activity (dpm on count date) 6513.3 dpm
Counter Efficiency 0.3529 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 6.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinipqnIm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.29E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician _ _ _ _ _ __ _Date - 2Z>U

Reviewed By: _ _ _ _ _ _ _ _ __ _Date•'• -

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



DETROIT EDISON FERMT-2 POWER PLANT 17-JUN-2011 MM26.09

RADIATION PROTECTION DEPARTMEN'T

HIGH FFICINCY DTECTO

Sample ID Numberi EFT-61311-11)

Sample~ End Timen 137JUN-2011 IOMN00.00
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Sample Title a EFT-61311-11)
DeMy Time = A OluOM20.57

Page n I
Acquisition Time - 17-JUN-2011 IIN47M.S

Post-NID Peak Search Repor-t-.-.

it Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclidw..
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Nuclide Line Activity Report
Sapple IDýw EFT-61311-11)

'Page N
Acquisition date N 17-JUN-2011 IINM20

14 0 :1,

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

10.67* 2.353E+00 2.RBOE-08 2.280E-08 16. 4-,-

Flagn "*" = Keyline



SummAry of Nuclide Activity
Sample ID P EFT-61311-ID

Votal number of lines in spectrum

Number of unidentified line-ii:

Number of lines tentatively identified

Page 2:

2
S1. ,431

Nuclide Type g natural

.ucl:i.:e I .i.
K.-...40 :1.,,00E+O5Y

Deca ui i /c:** Ic i :() cŽ '
Decay Corr I-Sigma

I-Sigma Error %Epror Flagii-,
3.681E-08 161. 4"i"

............ ............ ........ .!.,

Total Activity H 2.260E-O.!.'ý

Wand Total Activity N 2.280E-08

Flagsu "K" - Keyline not found

"E" - Manually edited
"M Manually ai icIx~x:cxceptedi ::.~ I~,, 1im~.
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Unidentified Energy Lines
Sa:,mple ID n EFT-61311-11D

P a e n
Acquisition date u 17-JUN-2011 MU:M:2

it Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Erp %Ef f F: Iags

0
0
0

5

5i

353.52
511. 16
609.37

1120.44
1459.53
146:1.. 71

52
149

56
E3
86
51

90
60
34

9
(

'1

2.32
2.31
1. 58i
i. 33
3.26
1. 7'7

706• Bi 7
1021.98i!
1 •IRIS. 41

22..'.. 67
2918.95
2923.31

698
1014
12 1A".
2235
2914
2914

Is
15
10
12
15
15

1. 93E-02
5,, 52E-02
2. 06E-02
B.43E-03
3. 19E-02
I. 90E-02

45.0
14.0
23.9
33.7

9.3
:I.7. 1

5., 37E+00
4. 59E+00
4. 25E+00
R..74E+...0..*

2. 35E+00
2. 35 E +0

Flaws "T" = Tentativelyi associated
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MiMum Detectable Activity Repopt (continued) Page a
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: T-/t-"-10I7//-- 4,

Sample Location (Well Number): ... -/L -

1. Representative sample collected. Date/Time 11//7/-7 .11 /7.' /0

Sample collected by: "•,•s/ ,,.- / 7/--- Date: /0/2- •/'
Printed Name / Signature

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

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

Sample sealed by: ,'/4 . - ,,A•, / • - - Date: /'// 1
Printed Name / Signature

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

Performed by: - I Date:
Fermi 2 Chemistry Printed Name -Signatrde

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

Performed by: /.Cq- ci /Date:
Fermi 2 Printed Nare Signa re "
Radiation Protection Supervision/Delegate

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

Remarks _ ___



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-1 01711-1D
2 Date Sampled 10/17/2011
3. Time Sampled 17:10
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 11/01/2011
2. Time Sample Counted 15:11
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.2 cpm

4 Efficiency Inf.': (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2521.9 cpm
Net Spike Count Rate (cpm) 2514.7 cpm
H3 Spike Activity (dpm on count date) 6381.8 dpm
Counter Efficiency 0.3940 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.9 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.13E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician Date__________

Date //- / - / "

Form 76.000.39 Att I 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

. '.J•

• I-.

Sample number: 4Fel7 Nu- 1b91 7//-,_l b

Sample Location (Well Number): 6 ~ -/

1. Representative sample collected. Date/Time /d/i?/!, / / C,1

Sample collected by: -i' / iL...
Printed Name / Signature

Date: /e?/a ;,
,J.

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..-

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 #

Performned by: Aa'.-.r M•.#T
Fermi 2 RP Printed Name

a 111,4e,-Date: //- ,/
Signature v



WiR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number:l:ýr - Q/ ~2 1/-/P

0~j 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 ]) cl/(•A,/- , Date:./-'
Fermi 2 RP Printed Name '-'igna(tWe

* 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.

Jj
.4

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate. A ;1 '. /1/

Performed by: ( 4
Fermi 2 Printed Name /

Radiation Protection Supervision/Delegate

Date: , ,

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

Remarks

fly''
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Page 2
Ac:quisition date N 2-NOV..•-20II11:45O5SSample ID u EFT.-.0i1711-.Hl

Fermi 2 R..adia.,tion Prote.:ction G.amma Spec::troscopy Report.

S.- * *.*.c., c** *.:*** *:** ~** *• * .. * Sample Parameters -.,,.-,.1..:.E.r.**** .. t.* .... ***
Sample ID Numberg EFT-1OI711-11)
Sample collection start date: 17-OCT-2011 17:1000.00

Sample collection end date a 17-OCT-2011 101000.00
Type of sample i 1 L Mari. Liquid
Sample quan"tity v 1.0000@E+03 cc
Sample geometry H M2LL Operatorv CLP

, ., .,x.,-x.,.x. i., t.• *:-- * .. 3t.. -,.: .,~.*'.x . ' A i. L, 19 sitio. n Parameters
Delapedct nuberl: N 0 0 4 5:0063 iPe re dtea

Elapsed real time. U 0 503 Percentli dead

N 2-NOV-20110 :145N..45

time-i 0. 03 %wý

De)1tector umr ~ v .4 YearlK.y CX1cal date: 1. 4"jUNi-E.421)1-050425F..4:1
Key/channel m 5. 00053E-01 Zer.o offsetN -53 47137E-01.
Daily cal date N 2-NOV-2011 08:42N06.401.--

:'* 3* : :'* * 3 . X.*x.x., ": .;,,** . -3.3 3**( ** .1;. 33. Peal.;,4

Start channel a 100
Height sensitivity 2 5.080000
Maximum number of iterations to

Search Par.ameters **.:, -. * ...,.,c*** **.., ***

En.* "•d channel a 4096
Shape sensitivity N 10.,00000

resolve multiplets a 5

ic *33:, ;c.., . .* 33*3 .Nuc.::-. ..:. Nu, :lide Identification Parameters - , • : ..x.. : .: .',,':.
Energy tolerance w i. 75000 '' lf-li. ratio : 10.,0000z
Abundance limi t 3 75.00000 Library N dacmaster nlb
Efficiency file H EFFD4,.m211 Efficiencies at u Peak energy

Pk It Energy

3
4
5

0)
03

66.74
352,.98

511.08
609.,45

1461..4

Area Bkgnd FWHM Channel Left Pw CtsiSec %Err

40 74 2.i41 134.55 129 It 1.48E-0' 440.
47 79 1.40 706,.99 701 14 I.73E-02 42.5

181 41 1.89 1023.16 1016 17 6.70E-02 Ii.1
• .9 61 1.,89 1219.88 1211 20 1.82E-02 4.
66 18 2.,35 2923.7,?7 2915 .1.4 2.!,44E-02.83



Decay T ime. :13 1805:53h.4
Page N , 1.

Acquisition Time - 2-NOV-2011

It Energ Area Bkgnd FWHP1 Channel Left Pw %Err

0
0
0
0I

609.45

40~

49(:

74:

541

41.4
:1.89.4
1.694:
:.5..E

134.5
70I.9

102I.1

129.8

129~(
70:1

:10 1
:5 12115

2913

:11 44.05
14 42.5
:1.7 11.1

2041
:54 1.

A .5 q: 1'u::3 :i.:

IN -'1

/



Sapl I D u. EFT1071111

Page 2
ition date n 2-NOV-2011 HN400.;

Uncorrected Decay Corr I-Sigma

uci/ac UU/ce %Ervo,(ý
2.632007 2.63RE-07 1 B. 2

NulC ide Energ Are %Ab %4:



Summary o~f Nluclide Activity
Sample ID : EF::T-.0 71.('l l-11.''

Pa ge :
A::cq u:i.s it:ion::r dat N:, [e . 2-MO]V-..20:11 Wi,, .,,;4:,-505

TotalJ number o) f line-. in speCtc-tum' 5

ro~ [,:'.,r o) : t.tr :i. ,:1 .:;., tL ci ; f U:. I,: . i,:.... F . t . 1c I af1
Iumber. of lines tentaively identified by NI) 5

Nult : .i de . Typ }:I:: n na.I.tur.i.al

Nucl id e H i fe
K-,40 1., OE0E.O5Y

eca y.. 'y '.tC'ii.,:cc
. 00 .E .. 632- 07.. . 1.-

Decxay Corr

2,,632E-07

D~ec-ay Co;rr
1...Sigm. Error
0, .,8 E-07

I-Si gma
%E rror F Ia g'.'.-
1i. 8 c ,, 2

Total Activit fac: i.'.:y : 2 6.2E...

Brand Total Ac.ti:v.vity 2: R.632.E-0'7,

FlagsR "K" = Keyl~ine no":t found/;:
"E" = Marnually edited

"N" = Manually 1 ac a,.::.e :,ted
"A" = N.-uclide spec~if~ic ab.::~ limrit



Re~ject"ed Report.:
Samp:,le MD : liF'.f-:1.O1.7:l.:-..1.,' Acquisi"tio dateiE- a:2- ' OV2 1. IM ..

ucli.de Hal:i. f,
F:' -'18 109.},,74 M

1. i,' i ..i... :.1

,,b' a.1: ri ocROT, 20
A bu. n d an ce s

Ehergy i:'j V : u'id
51.] I , 9..:, .1'} ,46

Found.'r,: = 100i)f;.00

119. 78D 0,.13 66.05
96.73

IRI IR

:1.2):1.,1
:1 3 . ,,0 .
:i.98.,60
264. 65

400.,65
a.n~C~es.:. Fount~d :::% Abund

RU-:10,3 .4". , 08.

;.;Abundances Focund =

X -1 M' 4.30,, 60 9 .-.3,.

dan::~'es:": F'ouni'd ::'

:13.3 16D 1.,,20 66.9:1
8G. 29

163.89
1.76.,55

340.,57

:1048,,07'
1 235 34

, ':s i :F:d

:1.,,02

'*'3 a :.)

!6.70

1 .45
59, '31"0'
25. 20

.32

0. ,, . *:

89.,00

5,. 9;"

2,,.90

6.30
"7.46

•Ii ,,6 1
!3.5.

/:, ,Li.'.

:12.2,66
48,.50

99.70
79.,60
:9.'?,70

4. :1.J

42..30

:1..4. 1.0
:1.6.30
2./ ii0

11. .50
38i:.. 0:1.

3.21

•5.10

.1(1

15.80i

A.c:t: i.v:it y : "•i. i.g ma

:1.,,0000+35 :1.1.,,09

W,,990-06 44.01
....... H;ot F::oun'd ......

.. .Not Found

....... No't: Found ---....
-- Not Flound .
--- Not Foc, und .

........ N~ot: Fou nd ......
... Not Found:i .

. Nt F,: 1iound.

... Not Found.....

2.7:71:2....107 4:1., 25

--- Not Found ......
1.,,3330!:06 4:1.,,25

5.3 02E...-07 44.01.
--. Not Founid.

........ N-.ot F~ound .....
---.... Not: F:ound .........
---.... No t- Foundr~l ......

........ N-ot: Fou.nfd ......

........ tN.ot. Foun~l-d ......

........ Not,:,. F'ound ......

........ N.o t F'ound .....

7. 503-:08 44.0:1
-. INot Found....

.......--N ,ot F~ound ......

.. INIot: Found..
... Not Found .

A .1: .

R~te~ject:ed: by
Decay

X Abud.'id

TAM:1. E :1.1.4. ?74D 0,:.14 67. 75
100.10

11.1. 89.05

1 . i ,,42

1.23.97
Jafic'-:S F::ounid =::

Ab. b un,

I A:und

B 1:...2U14 609.31:.,,:
768.36
934.o06

I1 MO. 20, .9
123 .11

:1 .'3 :,67
i764.49

Found =(1'(J::

:1., 00EM':.i1K-,'" 41.25 Dec.-ay
... . Fo un:. c::ound .....

....... Not F'ou nd:l .....
..N. I::ot Found.
..ot F:: ound .........
.Not .I:ound..
... No:t:, .Found.

( :ni. Lim. t 48 ... 48, )
%d(; l:ci Abudi anices. :'

:.',8M 8,48.4 87. ,, 3 4.67 -.. t N :o Found -- Decay
RU M 7.:'. .,•' "',49 ........ Not F'ounrd ......



Rejected Report (continued)

Samplo ID 2 EFT-101711-11)

Pape N
Acquisition date N 2-NOV-2011 IMMS.`.'ý

MltAC .1 id h .1. :i. *e
Haf-ife

Enrg 1 bn

295.21 1.28
35,2 3.0

AIctivt I-Sigma

:1.0003 424

-- Not Fon

% Abundances



Unidentified Energy Lines
Sample ID a EFT-101711-11) Acuisto dat :. 2-F3:V-20.@1 1 :1.124505

It Energy Area BkMnd FWHM Channel Left Pw Cts/Q %Err Off Flagii..

0

0 66. 06i, 41
61I

1.4

1. 8

10;. 55
706.99y~

102. 1.

09 it 148E0 44.0
70t~1 1.4 1.7y3E-02 42.5

1.39+0

5.38

Flaw "T" = Tentatively asEociated



'4 S 'mi:: .~4i: I.: ]I) 14ii F *' .. I.(::) :1. ?:.1...,*:1.) .1.

1:.11 De troit Edison Ferm 2~ MD Reot Geeae 2i.V01 4,j I ffl C

M1in.:mum Dete '.cta ble Activi, Report:L.:. :

Bck.'g ind E!:r(.,• n ': e " v PIDA::

1.4 u (". l" d "

V,.. 4 C; :- 1 .. 511 •0 IHf- Lif .t 1oo .hor't:;
ll:. o'. . :I. 5i. 4 6, ,590.0 9 4 ::' ) T-- ::3. :

Ir-h:i -"l .!, 4),.. ..::S".~:,,:,. 4:. .. U', I. i:.L.i. "I" . :: 4: ' ;l4,:)f"1:.- :
" "" • I'• .

S I.. .14 . ,.j .. .. '.3ife too -.. ortV: ,
'.l. I4.:44 Half-Life 'oo slhor"t

I ':ilt.. :.;h :1;:iF:;.=a . I." I I4:,l F-L . . ;iC,4:, . i. •iil"44C"Z
I: "''' :] ? , F ::;,.? I *•,, " ...

.... ..... ~~' " .. I, : 4 .;(>I "-i"".
t.,l. (.4:I 4.1 ' i-.."41t:J,.0"L I:

F.I" 5 '.i ::14 III . " I

C:0'"". . .4f.' 4 "f e too short

. U. ~1293.64 Half-ILife t~oo sor 3:t

lI'.-~~I"'!; il,.l .:'.,. ,,4 ,"' II a i..I. .f' :i. iFo t~:o: To ..•I' t
5,.. ,.t:,•':', '.I. !".': ,:V. ,:, ' I 1i -()

CO-568 ;-'. 1238.2 !,? ") ..2•54.2E,-0...8;)

l=I•:..E - : I.I;:, 4.4) " 0 "hI, I.I1 i o :" c, o '-, .." o,. d;

MIN-56 i', 4.. l. , 4 8I0 I ::too. sho:r

C U .-. I I -II:I L 1,.t •to':(3 l.l,] i:-. l..:~ •', t::'c,:: -.:l,•::,r'"I..

'4 "": .,, 1 •~ 1 I '..:Ll:'..-.:D:

...I .... pI. .4 , 1(1 :I.l ,, l•lt ':. ... .. ...~,, 4 f

1- 5 4. 1 5. 38 (3I H 1. ,, "i f I "'" . ::•3,E 0
FO Y "0 .I) 10..2 . f-.l...:i.'f,:':: ' t hol;0"

(4',' I: ". Ha, I l f-Life, too short1;
444'f ,, 148 .8. I.-I. H f-.l...:i. f t 'oo -. ;ort

, "' ,1 'I.438.63 Half-i.fe too sho.t
).:A ..,,-,6 (0, 559.10 ,,Ha:lf ! -I,' L. i fe..l..i ti, oo .•short.'

I.IBR-8.I:S 0., 881. 50:., I. Halfi-.L..ife I:t.: oo s1iovt,

\4....- .:4.(',I. V.i. *., 4:4... "I" l . ,,1 1.F o : o :''

K "' 1 Ii .:'.51. (I 1, Ha, 1 -i f :i. , too sh:orI'¢.F("",.". 513,4 ;?.,E8 ll~lD l.:. i•_ .99: 9.5 90 -09h:n t
"RB-8 -,.0, I 1'076, - ',.:. z,.? •k .l' :-l...6 1 i.27 30'.: ,?".•' '"L
K,,": "" -.. T'•: -. " 0.•.. 402, .'I'.5 I"Ialf i--L ..:.ife t.o. " o s'. .i;h o'rt•'
ISRi':.-8,81 0.), . 3,8.40, Ha:'') l fl:• I-.L.i.fe•- to;(o sh.lor.t..

IRB.-:.'..-"'(i 0.?1031. 88 Ha!,6':) l f-La] i fe.I. ti I.'? oo sI"hortI
K R }:-...:(. 9i• 0. ,1 :I.,,69: Half-=..L.ife t::- oo s..l"o,,i
R13- 9:•(....• 0 .. 8":,:, ::31 6 Ha.lf:•.i-.L..i.fe: too) s.ho'rt

Y....9:1 . 0. ,,.3 Ha f-if too shor
.I.,.17. 120 .,90? 3.3.:o:;597E-0..6::•::

Y....S:I. 0.3 555.:',:,60) H..a~lf :-L...ife t.:o,!o, s.hort'.
S::' R ? - ,, 0. '"" .9 Ha fL f "too sh r

Y_9'*.*.-'.9'" ,.0(. 934•.46z' Ha lf-L...i.f~e -';,:, too~ l s o'rt;



Miiu Detetabl Acivt ReP (continued) tcPageAU

Nuclid Su-i (ky WN

1' ) .1'I 51 23 .6 4. W59&0-7 ::~t yI~:t~

it I Li (".1 11 36. Half-LiIL l~too shaltt;

IO 9 1I ',"39 5I 2.40Il0B tI l.E-:0y6tr~

TO101 t0. 30.1 Half-Life Vtoosop-

RU-10 *.* 7R.5 Haf-if toshr

CDI0 R7 . 88.03 t i GIEC

I - 01 13 . 9 .4 1.94 10.

IN I 13 L0. 39.6 9 L .3145009~t it
I 1I 43 15 .5 i1.3529E-08i;

I LB - . .l 56 .9' 4. 51131)741 Li

SI 1 311 18. 60 .7 i6I . 4166i~. E i: 09 i

TVI- :1. 4(.6 HafLi f.eI too slhort'L

TEllN 24 69.ti:t. 2.7545007tt ~tO



Minim' DetectabL~~ h: le~ A: L~ct;ivit RepoLrt 1 n t:. inueW Page, a

Nuclid Su- (e''' U

IS1G RO 81.5 1 -. 6171E-08
~~~~0 131.0 Hai Ilf-i~*.jfe too. s;ho:r't

CS10 18 66.6 / .51R
XEI3'I. 0. 45.4 HafLf too shorFW:'~l~t

XE13B 4 il. 25.3 Half-if too Khov-i:

GE ITIL 50. 165.8 7. 497,

LA14. B. 159.4 5 i~P.:i. lE -

BA11 0. 190 Hal 4~/. I~ .f-L.i.fe too short4

CE1( 13 39 13.4 .38E0

PR14 I. 148.1 Half-ife toou shorti~

IE U - I5.'.. 43. 10 . 3.2 5E0

lwI I I W.' 0. 68 .8 H l -if to Ishort-.-.~j

RE-188 0. 55.0 Half-Lfe to sor
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WR EF1 04-052
Page. ( of "I

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 'T-2S6C.,os

Sample Location (Well Number): -

1. Representative sample collected. Date/Time 6,

Sample collected by: 'Jr,(l. / 14-1(,4,A ,.LLA Date: 6
Printed Name / 'inature 5,yiedi o2-/'I/o7

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,;/A'/- f./Aj /.C--4C 4df,-i Date: 10/&? ./(
Printed Name / Signature

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

Performed by: u. • / Date: 5 -
Fermi 2 Chemistry Printed ame Signraturrf

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

Performed by: [IA I4a / / 1/ • Date: 2L 1
Fermi 2 Printed Name" Signature
Radiation Protection Supervision/Delegate

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

Remarks Ayn #/flf l 6 1 ' 4'" L "-/ 4I?



6ýý)C-7 / 0 el e"5

rlý ) " c 'ýTritium Activity Calculation

Sample Information

1 Sample Location EFT-2S060606
2 Date Sampled 06/06/2006
3 Time Sampled 11:30
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) :6.4 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . CriticalLevel:
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/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 2. ••- 2

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



WR EFI 04-052
PageIofZ

Attachment 1.' Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: t \T- -Z 5 66 0

Sample Location (Well Number): FI FT •S

1. . Representative sample collected. Date/Time 6&/oc- / 1130

Sample collected by: o3", $ kec Datec66o & /./0Printed Name /(ignature 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: A4" " 1 '
PrinteId Name Signature a

Date: • IIz /.

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/

Performedby: /VIADs.d- Date:__________
Fermi 2 RP 'Printed Name Sign -re



WR EF 04-052
Page z__ofj_-

Attachment 1, Page 2

Sample number: EIFT- Z ! O• OpL

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--. I4-j- t1, ,,--9/ 7-CI)
Fermi 2 RP Printed Name Signature

Date: 7-c6--&7

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

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

Performed by: 1(r) /,-$6tj / ' " 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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" .g I: .....,
SapeID a' EFjLI-ETR0666 AcustI daeaIU-20 I40

-t..-.:.., C .:C . ,C . I...~ " . :C..h ! L: C:L..:"• ' IC :F:' .:g "" '& " ":.. C K , ... . . . .. :: : : :: : "" .:~{:.I~~*;* : : ~ *C~ .: .":

' XC. :,,. ,. i" -.].:;r ' :,] ,:.: :C :) X.. XC X . .v'. I:i. A .. :i.,::i .: i.,::'C I .. I .. *l.i.X .d ~ C *C~ I:(.I..C..I. CC :~ X

•IL;:m [ •.. ::: .Lf I I .t~':': •. I.L .L L .L .....~ ' i f I. I-k .":, " ..... 1:!C.Cn . .. C~ ,,.: I '-, .... .. • + .: C:M HL..~;L.L C I...;f .L...~I I ~.f If l L X C

,1:. i CC l :v i I .... F :: :1.::' Ca::i 1. . .ri: :: I . :1. "r :- ,::l .:i, C:,: ..' C' ri C: , i. .. I I , L •":. . .

Ferm i 2'. , , .Ra.diatio P,,IIý.-

....... ... . ' L . i.i . I•., P a ra me

Sample .. .u . r "' , ,',. , ' . 1"I,..

Sampe' .lc. star '; - "..... : - N'.2 0'06 "

Sample co.l + :.•.. :":'.:. " :'.lec io end date N 6"- JUN-2006.'" !,1w-:3l ';lON" .OO. ',W ` ,) "; : ;i! ;.,,(i:l"::

T y pe••••.(. : . :(. : ::`( `•::• .:.•`::.(• • o f••,:''.. s a m p l N.. .I, L.: M a r i . ..Liq u i.d+ ["..:•.lh(:)[. ::: I .• :: )"'"''''+"""): :+( :: ): :: :•'""'''''"'";''("+( )''"'"+'"•'"K'''"''""++'.:

SampI:.."'l-e quantit h 1:, " ++,.- L : l( . 0000'E+0 CC;•+ .:-" :++h,,..,: : '+(: :: .!

Samle:,:+ ir•~ geometihh',::.,ry Y::,i :M'.,.2U"•,t.:i,:hdi t"::Ope:"ra,": ,.•... I• .:.tow: : CM:H]+-''.'.!. : ..

.:• ¢••'..':..'•:`• :.:`.'.:¢.::.• .:••.•..•:::•:•.:¢::.•: "IL.:: I '{,+ '': P o q ...ui s i t :. f i ,:-o .'.n , : ::'", :Pa r'a.-me t,-.e.r:s., "..:. .••.•`:.:'•:.:;.•••:••••:.•.::.:.• ::..:.::''':••.:•. :."
Detecto ....... '. DET A'..c...,q'.,.. .u +. .: : i! l.:(.:l;i7•~:• .. . ir,. date a"- 10 -JUL,.: ,•.:-.l::L•: : ', - 2007 ,, 1 w(i9 u1:6.7:..'(.'.

Pr se:lve ti e " 0"u:•::{i.•: 0000..0 Ela se l:,r:, i ve: ti:.":::m e:,.•i'.:,.•,- a +] I 02 0 00 0
E':Ii:,lap e real time a:" 0• = 3 00 .9 Percen dead time. 0.05 %' i J, .,,

. .......... par me er

De te to l'i:.,:-i .:: n um e N:: ;,.- "4 Yearly cal.: daI: "I . '.-...• ::::.:.I!:Pi:+t::.,.:•+:: i ::: i :,te: a: 20: JU. - 2007: ,:..:N"IN:.:6" .i1

Ke / h n e A 4.99 04 -0 Zer ofs t -3.0894, 9E, -0:.1.i-''.Y

D i::'. y c a I..d a":':,!te . N 1'::r". U L- 20 0 7 .0 7 N !::t: .4?',n:1 ,, 2 9' (:h .".0 '•"'? ,:,:. 1. ..,f.. :': . . .". .....:;'. - :'•i:.•.F":.

:I.~ ~ ~ ~ ~ Pa Search Parameters.:,:. ::'" • ... :.:;-.; ,''• i.:::: -::2 .•! I., I•.
....... ch n e H......) End channe ,N 4096i .i::. L•i"i•:.

Height.. .-: :,.:. 1, Een itivit; a ...... 00 0 Shap sens: ".. ;': ,,..,•. :.' '.J,-:: .. , 1 i t: 1 i vi t..' y .' .... : 0"..., 0..0.. 00 . .... 0.J",.. -.. : iv• , -L,
Mai mum number of;!:,', iterations to:, ,'-r" e1,,s.'olve :1:.:..':',,.ip;"! l .:.;s i N 1:: ,!, ::i:i:"!.';.i :•:!:. ,;., 'Jc

-+:,. •:+ •:: (!"+,,.:;:: .N' u al. ide :Ident if: !! I ication: Parameters;.::, :] :."'i• ,:.: ,;5: 'i.li'.'l•'I;:: :!'7 ,,: • /-Z.•'-



Sample T~~~itl EIEF-=00 Page a
Aoqpisition Time = 10-JUL-2007

PostNID eak earc Rer::

Area Bkpnd FWVWI Channel Left Pw %Err Fit

0
0

558.67
610.31

1460.83

172

40

1..jýI 2.10 13 . 1 2
9 2.84 IOS3.1 01

9 5 1. 1
is 8.6
17 25.3
19 37. E
13 1 S. (.."i K -.



NuldeLn Acivt Reprt Page
Acquisition date 3 10-JUL-2007 1101,9116

Uncorpected Decay COrT
%Abn %Eff MUM uW/CC
10.67A 2.501E+00 2.7POE-07 2.72ME-07

:1. :1



Summapy of Nuclide Activit-.;ý,
Sample ID a EFI-EFT-EGOG0606

Page a
Acquisition date a 10-SUL-2007 W49;16

Total number of lines in spectrum
-.:ýf unidentified lines

NumbeT of lines tentatively identifiedby NBf.) 10 0.00'%"

IK.4 . , [.-i. 'Y
.1 1 1' . ... . .. .. . .. .. ..

Dec..::a y ECa••"rr

.11 ......... I: ..... .... ....... ....'

Decay Cor 1.

I-Sigma".;:•:1 Error %.Erw.or :F./2 ,, !".

Total Activ

Grand Total Activity N 2.720E-07

Flagsw "K" = Keylinle not found
"E" = Manually edited

2. 720E-O-e,"

accepted
"A" Nuclide specific abn. limit,
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Rejected Report (continued)
Sample A a EFI-EFT-2SO60606

Page N
Acquisition date t 10-jUL-2007 M4920..

Nucl ide H l -ife
Half-ife

Energy
599.74
611.26
629.97
725.70
915.33

1013,81
Found =

5,8

*.,17 .17

RO I0

~Act ivity

MU Ero

-7I No Fo nd --

1.85 0 37.61

--- :I: Not ,jFound:

Rejcte by.

% Abundances

.A-12 110 7 . 4

67.7

100.1

.6.3

934.0

42.3

14.1

I I.30

.PII
15.1

5.9

I:A . a a

I .O i. I 37.a

Not~ Foun

No Found a

-- Not Foundl

-- No Found

-- No Founad



Unidentified Energy Lines
Sampli ID N EFI-EFT-MOGOSM

Page N
Acquisition date N 10-JUL-2007 110906

I: Enrg Area Bkgnd FWFIM Channel Left Pw Cts/Sac %EPP % f f :F; a

511.0
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33 1.08

12I . 1 2:13

9 1. 63E-02
IS 9. 57E-OR
17 3. 69E-02
19 2. 24E-OR

5.1.

1. METO.

I.

,Y.

Flansm "T" n Tentatively associated
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Minimum Detectable Activity Report (continued) ? Page a
Sample ID a EFI-EFT-28060606 Acquisition date N 10-jUL-2007

:~:: 1.~.
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WR EF1 04-052
Page I of I

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 2 5 F- 0N ,,O

Sample Location (Well Number): P"--

1. Representative sample collected. Date/Time 6 0a61 ot. / 15r5

Sample collectedby: UQ!•'Xt  / .4e , Date: 6(106/66
Prinfted Name A/ Sfbature

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: Cz ,,,;, r-f/I , / • ..iL- - D ate: ___ _ _/_O
Printed Name / Signature

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

Performed by:< - , az"V/ -••'ate:" "2
Fermi 2 Chemistry Printed Name Sigpatur

4. Tritium analysis printout reviewed by Radi tion Pro on Supervision or
delegate. /

Performed by: /LeZ'/' Ly /f/.() c Dý Date:
Fermi 2 Printed Name Signature /
Radiation Protection Supervision/D4elgate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-2S
2 . Date Sampled 06/06/2006
3. Time Sampled 11:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/07/2006
2 . Time Sample Counted 11:00
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 6.8 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3596.7 cpm
Net Spike Count Rate (cpm) 3589.9 cpm
H3 Spike Activity (dpm on count date) 8575.1 dpm
Counter Efficiency 0.4186 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.8 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirptqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.04E-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

C->
Technician Date 1?- 2 - 0-C •

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



WR EFl 04-052
Page__l of Z

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: \T- 2 5 Oe6 0( O i

Sample Location (Well Number): ' FT Z5

1. Representative sample collected. Date/Time 6•r/ 0('o, / 1t 3(s

Sample collected by: N"j ' / G 06./ o(,
Printed Name -A Signattfe

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

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

Sample sealed by: Ik. ,-t [' "4F(1 A-7 ,] Date: K Z/oG
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: - •k• zAA' - &--D ate: -
Fermi 2 RP Printed Name Signature



WR EF1 04-052-
Page7.-ofj-

Attachment 1, Page 2

Sample number: EFT- Z s O(, Ou Lo

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-ý.-. (2 -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 Ra/diation Protection Supervision or
delegate. .

Performed by: / (,,fJO•7,--/ ' ,/- Date: ? L_•f- '
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



WfROIT.

F I i II F I

HIBH FFICENCY ETECOVF,

Sample ID Number; EFT-28060606 EF1,

Sample End TimeN 6-FUN-2006 M30300.00

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

............ ............ ....................... .................................. .................. I .................................................... 1- ....................................... ............ ................................. ................

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

PERFORNED BY::

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

/IF W A ý



Acquisition date N 5-AUG-2006 10gl4w2i''

Fermi 2 Radistion PrQtectiun Gamma Bpentrosoopy Report-,

Sample i wol tinn

Sample colw io

Type of sample

I Mr. Liui

1.10000E+03 cf.:

MRU Oprtv 2:'

* .(.2 2f 2 ~ f . .f i 2. 2 M. qu s t o Parameters .. :.*: :i..:-:c if

Dewt rn me I %qu'ire 2~w N 1 0 2 00 l

pr*,"K !W - ý!"ro & 11 00... ........ . 00' El pe ie hm-I0 0 0h0 .0ý

Eiaie Teltm2 O N11 ec" " m o

Detector
2
.¾.j .nu be H2jf~ DET Yearly: *:al: date N:~ * 6- AP-: **:f.: C200 W 58POW N! y

Ke/cane H 5.043-0 er ofet -. 046EW-i ',

Daily Cli: dat N [f.jf 5-U -2 0 f 02002.0flf,'!

Pk it: neg Area Bkgnd FWHM Channel Left Pw Cts/Sew Wry

:1
510.2 IR6

ci.

19.

1.21 ~11.9

10 1. 4
:1.1.1.

:14 61. 99E-0,2 14.2
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"Itio U nn w 5 U P 2 06 W !" M
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U

510.7
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65
85

45

2.5 1021.56

1.2 111 .9
2.48 2923.8

08 351 68,

2915
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14 14.
11 18.
17 131 1
15 P 1 . 73 2(
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ý I ý 11 , . 1ý 1'... L 'i I .; ", ý,
Sampla 10 Eh V -2004 0% "_ W I

i d e n 4 1 f i e d 1 4
i::s." linen te"tatively id&ntlfied by NID

Nuclide Type N natural

;--I! i Ve
1. E + 0 5 Y

Uncorrect•d.

,,. V. ,, / " ,

Deca Corr Decay Cor

iota! Activity N 5.152E-07

Grand Total Activity a 5.152E-07

Flags: "K" - Keyline not found

"E" - Manually edited
"N" Manually accepted
"A" specific abn. limil';
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WR EF1 04-052
PagelofL

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST,

Sample number: 25 FT- Q5 /Id /q O(o

Sample Location (Well Number): -- 7- D.

1. Representative sample collected. Date/Time / L/ /6('o / /

Sample collected by: -.T, .V L / .I-. Lk_,,,* Date::
Printed Name / 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: -- , WO, t r-i / Aii 4 1'Date: Q../• "97
Printed Name / JSigna~•ure

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

Performed by: '- 0 / C"]q~ ] L',-'._(Date: APR 2 0 2007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: /6•) ,,0J • / I C Date:_________
Fermi 2 Printed Name §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-2S121406
2 Date Sampled 12/14/2006
3 Time Sampled 16:35
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1
2

Date Sample Counted
Time Sample Counted

04/19/2007
17:57

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

7.6
.10.0.
*0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm 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

APR 2 0 2007

Technician_____________________________ 0 11___Date_

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



WR EF1 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -. FT- 1405 ] b(0

Sample Location (Well Number): 6• k T- c25"

1. Representative sample collected.

Sample collected by: S,
Printed Name

Date/Time /I/Lia9o(o / [ ,

. ,•,,- Date: gim/AL
/ 39i'gnature- I -

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: !- 5oi, d4•4Yt / n/(u/ i•,S/',t&±ADate: cQ!(3j/d7
Printed Name / Siature

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:
Fermi 2 RP

Date: ý- 9'- -7
Printed Name



WR EFI 04-052
Page_ of,

Attachment 1, Page 2

Sample number: FT 2 S1•1• d _ 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: (' 7Ari5 /-/ol1€e,'O/ .C • Date: 7- 16-,)'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: (/ / ,z i Date: " '67
Fermi 2 Printed Name Signarre /
Radiation Protection Supervision/Delegate

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

Remarks
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Samle ite nE* EF -2121406 Page N
Acquisition Time - 16-jUL-2007

Post-ID Pak SarchRepot-.:
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511.: 1
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Nuclid Type natra

PAW. N
AMquisition date g le-jUL-2007 130440:;'

Huc.d
1460 81

Uncorrected Decay Corr
Who %Eff uci/CC uCi/CC

60 10.67* 2.50!E+00 3.376E-07 3.37EE-07

I.

:1.



Summary of Nuclide Activity
Sample ID g EK EFT-RS121406

Page N :3
Acquisition date t 16-JUL-2007 132100:`

Total number of lines in speot=,,ý.
Of' t.knidentified linei-:ý

Number of lines tentatively identified by NT:0 :100. o i

Nuclide Type a natural

II!, i f e~ ~ 1.00 337B .-:
:_. .. ....... .

Decay Corr
UCUCC

3.376E-07
- .-.... ........ .I I

3. 37GE-0",,*'

Decay COTO
I-Sigma Evvor
0.13GE-07

1 6i .,"

Grand Total Activity N 3.376E-O'ý''

lWyline not found
"E" Manually edite.d

"M" = Manually accepted
"An - Nuclide specific abn.
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No Found1.
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Unidentified Energy Linw.- Page N

Sample ID a Erl EFT-RGI21406 Acquisition datc a 16-jUL-2007 IKWV*ý'

it Energy Area Ekgnd FWHVI Chaninel Left Pw Cts/Sec %Err %Eff Flaq.ý

0 511.36 148 34 R.15 1023.63 1015 21 8.23E-OR 14.8 4.88E+00 'I'
0 558.58 75 28 1.40 1118.11 1110 13 NISE-02 18.7 4.69E+00

Flausu "T" = Tentatively associatod
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Bckgn,::l

OI I( 3

A 11 eT

S - 311711

T IT -.. ',

TE1311 "

X 13 ,II

T E- 1

B -1

~15.

2R.

22.

524

.0.6

7 . 7 :I

235~.69

756.7

743.3

34 9 . W*:`i*

72.4.50

88.

I: Dt

5.1

HafLf to shoo

Ha f- if to shot-',.-.-

Ha f L f to I I 4 A l,4 I

HafLf to short4

3.~

5:. 72710e

8.. 037EI `1

413 I 2 2 3 2C

1. .8Gl f -05

HafLf to sh 1 -.:

11 a4. ifeto hv:

4.4

Half Lif to 4 1 I.

HafLf to sho 4i4:rt
Hl-ife too: ;s4y3t

Half-Life toos ho

ii 334 .4 Ii. I toof: sho&-.



Minimum Deteatable Activity RepoTt Woztinued) Paqe 1

Sample ID N EFI EFT-2SI21406 Acquisition date N 16-JUL-2007 13NI4NT:;'

CO-13

If 1

IS 1 W

X E .- 1

B -1

0 ATI

C S 13.

B A 1

tLA 1 V

CE-I A~
C E 1

I I'0'

N D - 1 ',*,

43.

29.

SO

40.

lin T I

25.3-

1I.,

1354. 5P

550.. W,"

34:.2

( WC: :. (X)

t'H..lf-/''L. i.fe "too s~hov:-;..-
","1 ' I I* "';".. ... ....

•I ., I '5 1 I 3 I I. .•'$

Hl-ife to shortI
H : .i -. I.. :i..." ....-I.:;,o .i. I; :•'.* .

llalf I ife tooi shr

.................................. ..:-. .':..."..... ;........:! bc,:,!.:.. " :'•'.

1., 57' 0E•.X! -'(.-.")

!: , ' ;"F f"•:'..; .

1.3 ,5 c!;:.".' I EI ' II.

1!'." :... 2203E ... ,`

.............................................. ....... .................' . ' .

Half-Life too : I:I."'1 . 3I . .6 E

Hal-;..V.-L.. i.fe too s••h ort:

:f. , 8 . 3 E-i)!:, ... '(.

2!. 0:'' , 6.,• .. .."""

l I 3 SEJ,'.I'I

S(..

1. 5984EO* -



EFT-2S

2007



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: T - - -7 5O7

Sample Location (Well Number): .5F T- r S'

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

Saniple collected by: i D I e.&; - k-.{ ,,'L -J Date: /]le.)
Printed Name /V'gnature

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: e 4• •7:_4/d7 / / dz.7A , t Date: i)/,) /h
/Printed Name / S'Signature

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

Performed by: / L !-•-/ .
Fermi 2 Chemistry Printe Name Signature

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

Performed by: /() (AQY fL - 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 2S
2 Date Sampled 07/05/2007
3. Time Sampled 12:29
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 Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
C6unter•Efficiency

5 . Sample Info:
Sam'pleGross Count Rate (cpm)
Sample Count Time (mrin.)
Net Sample Count Rate (cpm)

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

12/14/2007
08:00

10
8.2

min.
cpm

3189.3 cpm
. 3181.1 cpm

.7944.9 . dpm

" 0:4004 *,cpm/dpm

S9.0:! cpm
.10.0 m.:-m.
0.8 cpm'

2.1. .•• 'cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirqqm Detectable Activity (uCi/ml). = 3.3 x . (Bkg min.) + (Smpl min.) 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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Attachment 1, Page 1

FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6 P"- 0 • 7

Sample Location (Well Number): 5 F '7-- 25'

1. Representative sample collected. Date/Time 0 7/0/c)O7 / p49)-

Sample collected by: AL kJAc(i. i / fl,• 1M• apk Date: ,' o2¢- ic
Printed Name /USigature"

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 b y: 1,1 J 4t rri (I / J J te
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 Scintillation Detector # L/

Performed by: LDkZ•i-7 / Date: ' 17
Fermi 2 RP Printed"ame t Signature



WR EFI 04-052
Page of

Attachmient 1, Page 2

Sample number: &"/- 7T- 9•5 75 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: L//r, - i--t.•.. CP- -2 - Date: 7 9/T )'
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 t" on Protection Supervision or
delegate.

Performed by: ,< ' 0 /4lO5C( / / -- i" I-"" Date:
Fermi 2 Printed Name SignhqTre- '
Radiation Protection Supervision/Delegate

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: 114f -- F 2 ' 'l t9

Sample Location (Well Number): 6/•7-- P C)6

1. Representative sample collected. Date/Time - / /L/f55

Sample collected by: :ar,4 e- Shh•L/ .• ,- ,,4," Date: ,4i/,,
Printed Name / %-• •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: S.• 4 ZjARLWr-d1/ _d 4i•L4./Date: 4"/ J/
Printed Name / ,Aignature

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

Performed by: /Ln./ Date: L 2-2--- - J!
Fermi 2 Chemistry Printed 1Name Sign -e

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

Performed by: K'/) /I OS•A 7  / Date: 2-" k-(o'
Fermi 2 Printed Name Signafire
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-2S41608
2 Date Sampled 04/16/2008
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 , 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) 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)
Minirliqm 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

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: 6FT-"D ý Zi'/ t9 t

Sample Location (Well Number): If7L 27 ,ý

1. Representative sample collected. Date/Time !// ,] / / AF•

Sample collected by: AI,i f hh•- k / J l-A iq'm,,-i Date: 4/o-
Prihted Name / -ignature

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 •'qo4,-QiY// 421 z/h• kZA,/J Date: .L/o)]/
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: - A-1717d1I I ) t 2z/ Date: -7
Fermi 2 RP Printed Name " sgnature:



WR EF! 04-052
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Attachment 1, Page 2

Sample number: / o,• • 4/,- 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: T 1, t ,'7 "I I 9 /,--/1l2./ Date: . c59 d7
Fermi 2 RP Printed Name 7 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: 1) ,, O"l / z,4- -- Date: i" '-

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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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: _ _ __ __

Sample Location (Well Number): -

1. Representative sample collected. Date/Time- 3 --9- / (-.V30
Sample Collected by: C,.S £.\\$ ~ / Date: 3 -/7- 0

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: flol-/'. 7 / (r C : 2  Date: L/ 0
Printed Name / Signature

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

.Performedby: b-.k'A - ,- _J / -2. . Date: L--' L;'i
Fermi 2 Chemistry Printed Name Signature

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

Performed by: /q Date:
Fermi 2 Printed ame Si 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 EFT-2S031209
2 Date Sampled 03/12/2009
3 Time Sampled 13:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 10:30
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) 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) 7.6 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

Dc (Bkg cpm) (Bkg cpm)
Minirun 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 6---,->"\ f >A) k A , Date -'74 Yi"

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

Sample number: e-7 1 _S :3 z. 6 9

Sample Location (Well Number):, &F-~ -26

1. Representative sarpple collected.

Sample collected by:
".rinted Name

Date/Time 3-i / ~3'3o

_/
/

Date:________
-I

Note:. QualifiedFermi 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: Ni 1Na
Printed Name gignjafrz Date: / ) ",6

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individualperforming 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: t7Lk?14" 4 ell4 -J
Fermi 2 RP Printed Name

/ Signature Date: $i• L .i
Signature,
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Sample number: OF'-T 3 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: •2)iLLL.i4t
Fermi 2 RP Printed Name Signature

Date: _____

* Note: Samples may be counted on Chemiistry'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: f/ ) Date: cID
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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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: £FT- J ' 9 // 02

Sample Location (Well Number): 62

1. Representative sample collected. Date/Time_ _ ////O / 1//6e-

Sample collected by: /'•-,'. / 7 --- - Date: - //-o
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: 'OtIk,&a , --c'! / .a,.e/ t'o'u Date: 7i d '

Printed Name ! Signature

3. Sample counted in accordancgewith 7 .00 .70 or 79 "Operation of the Packard
TRICARB 1000 or 2 100TR".

Performed by: . --- Date: l.A-
Fermi 2 Chemistry Printed Name ISi ature

4. Tritium analysis printout rev w Ra iation Protectio upervision or
delegate.

Performed by: Date: ,,/ 2.LL••2
Fermi 2 Printed Name Si-ature
Radiation Protection Supervision/Delegat•

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

Remarks



Tritium Activity Calculation

Sample Information

I Sample Location EFT2S91109
2. Date Sampled 09/11/2009
3. Time Sampled 11:05
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) 7.0 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)

Minimum 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

Form 76.000. 9 Att 1 P /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: fFT J ,• ' i [ /

Sample Location (Well Number):. cQ~

1. Representative sample collected. Date/Time -/1///e ' / //15

Sample collected by: zý&'" ,- / f 7 - --- -

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:
Printed Name

/
/

zLJe•d/•L Date: CdZ,7

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 #

Z.
Performed by: )'tt ,
Fermi 2 RP Printed Name

SigDate:
Signature



WR EFM 04-052
Page of

Attachment 1, Page 2

Sample number: 2ET,2 F 7 // o?

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

Performed bv: 4.1,] J f1 1 / t,,i-I Date: A113
Fei 2..... mr

Fermi 2 RP Printed Name Signature
/ - 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: Dk5•77 6' 4i • ate: &)/z'-62
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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Summary ~ ~ :1 ofNcld ctvt
Page H

Acquisition date a 13-OCT-1009 IW5001

Total number of lines in spectrui-i-i
Number of unidentified lines
Number of lines tentatively identified by NID

Nuclide Type H natuval

F.1 u c I i d F-11 i f e
K-40 1.00E+05Y

Uncorrected
Decay uci/cc
1.00 E.594E-07

ity H E.594E-07

Decay Carr
uci/cc

2.594E-07
------------

2. 594E-O-,`ý

Decay Corr
I-Sigma ErTor %Error Flags.
0.464E-07 17. 9 (_?)

Tot~al A:c~ti v

Grand Total Activity u 2.594E-07

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

2. 594E-O'i,'

"M" = Manually accepted
"A" = Nuclide specific abn. limit
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •F5n- (0? 1 c -,9

Sample Location (Well Number): c? 6. . .

1. Representative sample collected. Date/Time (////0 / /.0011

Sample collected by: !ýO tlhpoard l d 4 / Date: 6 2/o4 31C
Printed Name / Signature

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

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

Sample sealed by: <r.J/i/A / 1 , & / Date:4O,-A/9
Printed Name / Signature

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

Performed by: M - I', Date: &6 -u
Fermi 2 Chemistry Printed Name S ature

4. Tritium analysis printout rev ewed y R diation Protect Supervision or
delegate.

Performed by: r• - -Date: "(•
Fermi 2 Printed Name §ig ature
Radiation Protection Supervision/Delegate

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

)

f

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EF1-6110-2S
2. Date Sampled 06/01/2010
3 . Time Sampled 10:00
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/25/2010
2 . Time Sample Counted 08:55
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) 6.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirmlum Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.16E-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 &-1__-_--_O

DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 1 . O -

Sample Location (Well Number): ' "

1. Representative sample collected.

Sample collected by:
Printed Name

Date/Time 6? /106o

SignaDate: t
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: - . IV, ' [AL l
Printed Name / Signature "

Date:. ( ,

Note: Sample containers may simply be sealed withi 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:CkleA.• i,,ýr1-- /.(?, r 0JI. "VDate:- 7-A/-)0
Fermi 2 RP Printed Name Signature
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Attachment 1, Page 2

Sample number: 5F) - ýa 09'e

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

Performed by: C4!a],6?L I,4-,r- (l4'1o /4,llT--4 Date:.. LI€g
Fermi 2 RP Printed Name Signaturi'

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

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

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

Performed by: te,-t. C4e. 1 ,4 Date:,-,if
Fermi 2 Printed Name I' -'. Signature
Radiation Protection Supiervision/Delegate

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

Remarks
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196.":,::,,32
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Minimum Detectable Activity RepoTt (continued5 Page 1 2

Sample ID c EFI-6110-2S Acquisition date a 14-SEP-2010 09n54h4!.`.-*;
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WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: t47 (/o / / 9-•

Sample Location (Well Number): )- §

1. Representative sample collected. Date/Time y - ,c- / /t; ; ,o

Sample collected by: 7 &', ,.s / ; -.--- C, ý Date: . 2 ?-,
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:._ 2"- / ( . "-i ,.- Date: (lo
Printed Name / 4gnaturvi

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

Performed by: .i.-...¢ / ... Date: ('L2-
Fermi 2 Chemistry Printed Name Signat e "\
4. Tritium analysis printout reviewed by Pýadi tion Pr tion Supervision or

delegate.

Performed by: ep vefc/ /"•"i 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-61611-2S
2. Date Sampled 06/16/2011
3. Time Sampled 16:40
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) 6.0 cpm
Sample Count Time (min.) 30.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnrim 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 4t,- L. - j

Reviewed __ __ __ __ __,_ _ Date 6 27 .f

Form 76.000.39 Aft I P11/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of_

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Crr- " /-/! - g

Sample Location (Well Number):__ ___

1. Representative sample collected. Date/Time //- , i / /6' 4oý

Sample collected by: - / ,' "- -- Date: 6 .--,2,- / 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: 2 -o.±f-
Printed Name

/
/ A?'gnatYr6

Date: 6. , a - ' /

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

3. LLD validation

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

Fermi 2 RP Gamma Scintillation Detector #

Performed by: d-
Fermi 2 RP Printed Name

/

Si iatu~e. Date: I___ _ _ /_



WR EFl 04-0522
Page of___

Attachment 1, Page 2

Sample number: C Fr- (ý / , / / -,)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: )5r Date:

Fermi 2 RP Printed Name ai ure

, J

* 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 rrf rotection Supervision or
delegate.

Performed by: p'e-L 4/i)- Dae

Fermi 2 Printed Nam - Signature
Radiation Protection Supervision/Delegate

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

Remarks

h) \9



RADIATION ~ i:: PRTCTO :':: TMN

Sample ID Numberu EFT-61611-2-'.i-*.,-

Sample End TimeN 16-JUN-2011 16MON00.00

.................................. ý . ............................................. .............. ...............................................................................................

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

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



Sampl ID Numer EF-1.

A i: ; i c;:- 1n::, . C [ii' lq.A nI L :,,- ,'* ii c:F:" '"-:..- 'Xi !.II::t. 22.:l.....i ....[: 9 :.
"'ile :' of sa. mpl n.:".'I L:'.. M n i. i iui...:d.,i::.i.:..,0:l

E I.. '.',p :.cic "i .c-.',.i. 1:. :i. rn I 0: rit (~ i? , -II : [::I (" 0 ..:. ,, 4.. o.". -i:: - t::." a" Ci ,:l i.ci ci l:.: :1. fl tiic U-),[~.. i U .. ''.

Sa pl quant:1 ity Ni-~:c 1.00000E+039@ -(cic .:.Fc ct1 i :.0 00

• .!:k~ ''' ci l"I I. "c''n"i.:.:,]. .00 0 . *.. p p !Dn f:-h ~n•-: c. ', L 4(.:"• .:. F3

If.~3. I,.: -.. :i i. !I h . I- . I I•.., .. :.3.I.. I I. v 31 : i. .I...: ,, '.3 ,, k.ii. )-}I U f UU.Ct. i. t4 :ifif h . .. I ::If :" !i .•.-:.:n. i; :i. .1. :i .i . ~.: : i..:: . ,,: * :I1. *ii ,, :1I.Cit.. f. i t. i f :f.12i- .i -fi•-t

I:l. 0.:i~n~ n .ral:.,' : :iy.::.:' : -:i,: ,. t...:, :::, ". F::, .. I•: rI...:il:,. :•,• :>', 9I .-- 0

i:•:: H ." "•::... 0i :7 L2.. ,: 7 .•, :..i. ~n.•(i . :i. 7:: ."., ' 9n 4LI :1.:s. .-. . 4 3.: f, n :lf:j:. (:.• . f

Detcto nubr a eAqiedt uI 22JNR I

lpro f : .l(: i. e t..,n(: .y l ime] (.: :: 00245:.zLj~i ; 00 0 Ela se l. "f i ::.:.•:n.: ive ,::., im.e.•• : u 0:'..: ....." ,.0., n(., '"

Elapsed- rea:I~ l t•n i :"z.r,'.",im.e1.' N[ "ri I::'5.64 -I~ Pec e" ." n t dea ,:.:.: n. I..-0 I': I•:• i"...0/ 3 ::, :. l,:ii•.'' :":.•.

:1. s2) }S(i.,, "!:i.•i!Calibrat'5 •-io,, P-aramete:rs,,!",!•, :.~'.' ..: :., 3:i'liF ;•.i: !!•;•,
Detect or number. v": ,D ,, Ye rl cal date.. g:. 14-J.UN-2.01 •..'•.,,',.,. •:!'G.1 W 5% 56,.4.1iili:..{~ii::. . , :

Kev/channel~~~~~.. H .98E-1Zr ffes2833E01

Dail cal date N-)-, 22 -JUN -201 W 32 n %:::' :1 ,,f• . 38-"ll''),(•.lis :.;':~.• :.:: ~;,,: "I:":"F' :.iJ,"iJ i.:, i;.• H I'(?

Peak Serc Paraeter

Start, channe l . .... En:, cha ne u. 40.961 1 ~~ ?. .,: ":. ,.': , .... ,"' ] i?;[:l.:l, I ':. ' ] +i 1. !".I+ ,: , '•":I:"I'F''..... .. .1 !,,



Men lime ::: Ism= - "" ww" ""no

Post-NID Peak Search Report.

Area Bkqnd MIN Channel Left Pw %Err

'3 52.5

509.I
1 511 :.5

0~f

36

.97

4:1.

./38

1.4

1022 S5
122.1

1281

IR13

9j.~~ 50.1
14 8.

19 1I 6.

Fit NucidiI

FLA_____~e



NUM10e Line HCTIVIUY KePOTT:
Sample ID 4 EFT-61611-2,.H.,

Nuclide Typeg natural

Wawa a

Nuclide
K-40

:i. I.
Are'a{,:•

Uncorrected Decay Corr
%Abn %Eff uci/cc uci/cc
10.67* 2.353E+00 2.746E-07 2.746E-07

:1 . 1.

Flav "*" =



!"lu l:-.::r•o::f un~id,:entl.:ified [l.i.e-ii:i,•
N".umbe o:f..:• l:,i ne i r:.,s t:e nti.atl:i vel1y ident,::-, •if i. :.ed::

Aita

, 3.' ":, 0;i:,';
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 'F T-io "i-, .S

Sample Location (Well Number): rT-.-, / 5

1. Representative sample collected. Date/Time iol zq /i / /t.' 3s

Sample collected by: /7/041,) AS A/0 .5'- - Date: io/t'l-iqt
Printed Name / Signature

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

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

Sample sealed by:. 77"'•,. , / '7--7 - ... Date: _I__z_____
Printed Name / Signature

3. Sample counted in accordance with 76. 0. or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: V\M. .t-o ,-- Date: //-/-(I
Fermi 2 Chemistry Print d Name ig ature

4. Tritium analysis printout revi w by R iation Protection Su rvision or
delegate.

Performed by: . .. ate:
Fermi 2 Printed Nan'6 -eSignature
Radiation Protection Supervision/Delegate

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

4.

Remarks



//

Tritium Activity Calculation

Sample Information

1 Sample Location EFT-21 S
2 Date Sampled 10/24/2011
3 . Time Sampled 13:35
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2 . Time Sample Counted 17:20
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) 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm 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 iI(

Date Nov 01 2W m

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

Sample number: eF-T- /2 '/ 0 - 2 5 .4

Sample Location (Well Number): J.-T- 2/35

1. Representative sample collected. Date/Time i0/ q111 / 1,3? Z.$
/ /3.' 3•

Sample collected by: /"/o,,• / -

Printed Name / 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 / Signature

Date: /z'rz,-/*

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:

Si atre



WIR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: -f afsft,.,-L// .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: -. i9 *--7
Fermi 2 RP Printed Name Sinature

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.

.4,

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate. A 7 1

Performed by: t4A/ c [ / o
Fermi 2 Printed Nam'
Radiation Protection Supervision/Delegate

Date:/,. -- '

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

Remarks _ _._ __,,_



DET'ROIT EDISON FERMI-2 POWER PLANT 2'OV-2.0i

RADIATION PROTECTION DEPARTMENTf

II{A~'iASPCTRSCPYANALYSIS REPORTf

HIGH EFFICIENCY DETECTOR

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

Sam~ple ID] Num~ber~i•IT: 04i•.

Sample End ]imeg: 24-OCT-2011 10:35200.00

.........../...................- ....... .................

PER FORE 11Y a

.I .. . .. . .



Sample' 1 0 2 } • !!: ,.!Li4 L:-{!
Page

AcqiitionI date L c-ft: 2: A 100700

•u:.:•.•..• •.u•.•..•:•x.•:•.n•..• Sampl:,e Paramet•ers! :u.•.•::•.• •. :`:`.x.•~

Samp :,le col,1lect•i~on" start•' ,dat•e: -24-OCiT-201 1 1305 :i•-00.00

Type of sample ". I L Mar••i.. LiquiW:
Sampip, quant~it~y t 1.8000E*ON0! c~c V1,/

a,•mpli.. g..•eolmeti:ry i MW~... Op::erato.rs- CLI':,•

†}•.'.''•:'': T I"UI~:,•' :. M A .. :: if c fc ci . A : 1 A .C* I, lfq,.IThf d,,-c.:"

Pr"esetlive t.ime: t :i.ve
Elapsed -r-ea.l t~ime 2 :.. 0040, 00. 62 P:•,•-":.' i:erc::ent: d,::-ad

o: 2:.-NiOV-201: 10 010.

D.et~eto:::r num.bei:,•:,r a' '.C, 4i:i Yei •'::a'rly c-al d::at~e N :J.4-...jummo- n-(].:LL W, ON56: .4,1>:

c :i".ev , c- i ' •::, :i. ',4 L ',!.i.-FJ A 1. % ' i.::-. @!:. 4 ; ': •::'ii ''"i• ,! '; .. :;, ...? i ! i:"•!t
Daily a.l datr e a, &Iti 0040...40 . i

Hei.ght s".:i.nitivuict.'y N 5.00I00 Shape sesi•t I i y g : M LI,,L.-00:.I0
Max:i.mnum num•ber:'• of iti.era t:io,:ns toc 're sol:,.ve m~ul:.t:i.plet~s N 5:•

Energy... tolerance gbJ..v:i'.: 1. 75,,,.00.0:l• Half.I:-'. lfe Pa.:,ti:•o N "0.00000l•l•}~l:(:

A :: 1.bund ance li. :1. 7 5:::.: 00 0i 3:. 1... :1. L :bra'ry 2,, d acmast,:,::-,, A .
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WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: £ FT- Z'-ot( ot(6,

Sample Location (Well Number): T

1. Representative sample collected.

Sample collected by: T 4 c -51,Ih,.,k

Prin'fed Name

Date/Time o0. Jo /a-,& .1 JLjyZ

i-X461A r-1Date: 06,or 16(. lc

6igkaure byttc /O2ju10-7

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: C:•hkt r,, 4:.1;
Printed Name / Signature

Date: ___6 ____C.

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

Performed by: ___

Fermi 2 Chemistry P'rintedName Signature

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

Performed by: R1/i[fta / l // fAW '•I • Da t eTOt// P6* 4
Fermi 2 Printed Name. ' Signature
Radiation Protection Supervision/Delegate

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

Remarks q-jyj r)-w veC kJ fgf 7 /f/W



ej)A C-17T O9-C-5-a

ft)d'C,41Tritium Activity Calculation

Sample Information

1 Sample Location EFT-2D060606
2 . Date Sampled 06/06/2006
3. Time Sampled 14:52
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) 8.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.5 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirplqm 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
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: £F-2 b 66- o0(

Sample Location (Well Number): _FY4 Z')

1. Representative sample collected. Date/Time / IL/.Z

Sample collected by: -4 S 1•-" /- LYl•A. 1).k Date: G(-.16t.
Printed Name / ignature 5'-hu 0z-0 01/07

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 X,•,•i- Fr',/ C&&kr,&,o, A,-• Date: 6 16-Z /L %
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 GammaS, tillation Detector# V_ _

ned by: E
Z RP Printe vqame Sigatur6/

Perforr
Fermi2

ate: d'7



VWREF1 04-052
Page t of Z

Attachment 1, Page 2

Sample number: 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: '~-,,,' 14-4, • -.- >Z
Fermi 2 RP Printed Name Signature

Date: 7- 2- - -

* 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 Protection Supervision or
delegate.

Performed by: 0'~' / /(3 ;-" Date:74 7
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Sign~ure .1

Note: Return sample, intrinsic prinitout, and completed form to Fermi I Radiological
Engineer

Remarks
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Acquisition date a 2-JUL-2007

Total number of lineE in spectTujyý

Number of unidentifiDd lives
Number of lines tentatively identified by NID

Nuclide Type u natuval
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Uncorrected
Hlife De0a) UCUCC
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................... --. ...'....."

Total Activity a 3.69SE-F..''

.) ..' :' \). I ,:. ".i Decay Cory
I-Sigma Error
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:1. 5")

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

"M" - Manually accepted
"A" = Nuclide specific abn. limit
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Minimum DetectAble Activity Repowt (continued) Page a
Sample TD a EF! EFT-2DO60608 Acquisition date u 2-JUL-2007
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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: F"7T- 1 0 P

Sample Location (Well Number): )5 F 7T -

1. Representative sample collected. Date/Time )O) /Y/6 / i1,32

Sample collected by: .5 • hic4 / ,, . 4• Jc- Date: n /o -i
Printed Name / •i~nature I "

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

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

Sample sealed by: 60 S-.fhtftlf"' / . , 4td,.SDate: : id•7
Printed Name / Sign•Cure

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

Performed by: 'Y (A / ('V\I ~YUL} WAPR 2 0 2007Peroredby:•D. • t• C, K-!' •x)//•!••)d• __J'•Date:

Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation P otection Supervision or
delegate.

Performed by: ,)5 /A / Date:___-______
Fermi 2 Printed Name -ignat-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-2D121806
2 Date Sampled 12/18/2006
3 . Time Sampled 11:32
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2. Time Sample Counted 18:27
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), 8.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.2 cpm

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

Minimum Detectable Activity

J (Bkg cpm) (Bkg cpm)
Minimtqm Detectable Activity (uCi/ml) = 3.3 * (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 APR 2 0 2007

Form 76.000.39 Att I P-1/1 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: 2' k r - D Pf I d I "01(o

Sample Location (Well Number): z• 7"-- o)r

1. Representative sample collected. Date/Time I,//]9(1  / ] 13 "?

Sample collected by: 5' (5!-4.K( / 4 il,4 , -- ,L" Date:- Lo--lv/,o7
Printed Name / §ifature

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 7/

Sample sealed by: 5- •O/4,'. F /62,Date: ' /
Printed Name /1 Sigrture

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: /KI 0 - • Date:-
Fermi 2 RP Printed Na me Si"7atre



WR EFI 04-052
Page_ ofA

Attachment 1, Page 2

Sample number: " -Y

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

Performed by:•__66M•,5 %CL / f Date: 7i. i-1
Fermi 2 RP Printed Name Signatur'

* 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 byR - i tion Protection Supervision or
delegate.

Performed by: 0 /,vO.$t•" / et.-j Date: S -97
Fermi 2 Printed Name Sigature
Radiation Protection Supervision/Delegate

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: •ý E-1 5 -- 7

Sample Location (Well Number): F T- 6) F &

1. Reipresentative sample collected. Date/Time 7 / 5 7/• " / 1 L/i)

Sanple collected by: JilL,-> 1 ~LV•,./Irr•41 ,,J-A'rm,( Date: u .
Printed Name /(-iynature

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: Y5, , / Date:
Printed Name / 6Aignature

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

Performed by: Date:
Fermi 2 Chemistry Printed Name Signature

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

Performed by: , , ' / /.C,- Date: 7<6 -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 2D

2 . Date Sampled 07/05/2007
3. Time Sampled 14:02
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 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)

12/14/2007
08:00

10
8.2

(.

3189.3
3181.1,.
7944.9.
0.4004

min.
cpm

cpm
cpm
dpm

•cpm/dpm

10.0. m.

'2.:1 .! ... .'cpm ., . -. , .

- Minimum Detectable Activity..

(Bkgcpm) "(Bkgcpm)

:MlinirmDetectable Activity'(u~i/ml) = 3.3 x (Bkg min.) mi.) . 1.-1 9E-06: .Uli/m

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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FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •PFT 6~47~

Sample Location (Well Number): •5P 7r- 0? b

1. Representative sample collected. Date/Time 07/h6/Qj).o7 /

Sample collected by: J3. 6ýI•tLhe.J
Printed Name

/ 7ArL,-Lý - Date: ,q&rb-7/ VSf~gn ature I I .

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. 6 .,di ,, 2r.,{ /ate: 01-1,
Printed Name // Signffure

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 gamrnma
spectrometry.

Fermi 2 RP Gammna Scintillation

Performed by: 6 /u'W5&1
Fermi 2 RP Printed Name

Detector #

/ Date:__________

Signature
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Sample number: 65 EF - db•7 5 ) 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: •.'--lJ6e- /
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: , l/• M ,L7 /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Z' A~
Signa ure

Date: __- f__ _

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: 6F'T- " ///1 0 X

Sample Location (Well Number): Z•F T- b

1. Representative sample collected. Date/Time /

Sample collected by: n dl (. f '-l$ L z. Date: .1!,Lz•z-
Printed Name / igi~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: 5 t4 A t t / C) t Date:/!yLe 4O6
Printed 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 PrintedfName Sign e

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

Performed by:') i{Nt7[/-;"- /A t-l &- Date:__________

Fermi 2 Printed Name ' Signature D
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-2D41708
2 . Date Sampled 04/16/2008
3 . Time Sampled 16:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/22/2008
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) 3013.1 cpm
NetSpike Count Rate (cpm) 3005.3 cpm
H3 Spike Activity (dpm on count date) 7787.0 dpm
Counter Efficiency 0.3859 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)

Minirpqum 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 uCVml 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: - )''-/[, Z dY

Sample Location (Well Number): r'T-- d I>

1. Representative sample collected. Date/Time 1_/6?1.5
Sample collected by: j.ot I,-v 3/.j.J .. 1,a,,k Da.e: Date:j (/k/ /2,V

Printed Name /' iature t I

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- AOit) 1.•'r(-i ( IIA16 ,pe /Date: J/M)J
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 # IV

Performed by: CY -"L.{IA/A•V¢ /J/i&L+LW• , Date: Z/o IdJ-
Fermi 2 RP Printed Name /Signature
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Sample number: [FT- L D 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: A-"- SC,,I• , I -- . Date: YZ•c1•)Z
-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: _<' ",'f"- / Date:_________

Fermi 2 Printed Name' Signature
Radiation Protection SupervisionrDelegate

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: D•--1 Px3 ;Io9

Sample Location (Well Number): - b

1. Representative sample collected. Date/Time i o'• / :,a co

Sample collected by: O - I\ S, f: I Date: 3-/F-?cP
Printed Name / Signature

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.,ri4---- / 42f'A, Date: LA)" 4 (y '0
Printed Name / Siginatti/e.

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

Performed by: ' -- / .P"•---_ Date: -1V
Fermi 2 Chemistry Printed Name Signature

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

Performed by: Z Date: il•2,- .
Fermi 2 Printed 4ame 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-2D031209
2. Date Sampled 03/12/2009
3. Time Sampled 15:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 15:00

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) 8.9 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)

Minirpurn 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 ________-_

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: qeP P , 12 •

Sample Location (Well Number):. ~F-;21

1. Representative sample collected.

Sample collected by: •I•,r •[-,so~ a
Printed Name

Dt/Time_ 7 --- 0

.Signature

I 1Ag.'2u

Date: 3-/Z-0

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

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

Sample sealed by': & 0'44 rw AA
J ýigfiddre.

Date:AzLr4
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: • Lott'-h i rO(
Fermi 2 RP Printed Name ./Signature..

Date:_ _
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Sample number: 0fI c-X•O 31 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:-- I
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: I ._ i•L/ / - 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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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: (F'/bo ' ' ] 1

Sample Location (Well Number): __

1. Representative sample collected. Date/Time / /

Sample collected by: . '/•-,,9, , / 2 "J--- - --- Date: q 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: •6-1~oa va-S , IttL a Date:L /, 7
Printed Name I Sqignature

3. Sample counted in accordance with 76 00. or 79 "Operation of the Packard
TRICARB 1000 1

Performed by: / : ---/t Date:_ .
Fermi 2 Chemistry Printed Name g ture

4. Tritium analysis pri ut re ed Radi tion Protectio upervision or
delegate.

Performed by: . Date:.. .- ' .
Fermi 2 rinted Name . ....
Radiation Protection Supervision/Delega

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

ýý17

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT2D91109
2. Date Sampled 09/1112009
3. Time Sampled 10:00
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 # 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)

Minimqnm 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 '. z e

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

Sample number: rFTT c? b ? 1 0(

Sample Location (Well Number): ~2I~

1. Representative sample collected. Date/Time ? /a I /&c96)

Sample collected by: II-Ix,... /
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.

h

Sample sealed by: . tl /
Printed Name ! Signature

Date: 14

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 Signatu

Date:
]re,
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Sample number: 9'FT 7- b 1/ • 97

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

P tLn4dNameA /
Printed Name f Signature

Date: 6 /!)•

* 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: Pl " fr(1 akt" $5k<•
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: /01 /-?0 "7

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

Remarks
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)ec:y Tim: = 3:1 04 58 32...3. i. i. it; :i. Ti m :i. -. 12 O TR 9 1.4 3 :1.-4 :'*323

I:o') 1' "-.II I ::'ea..3.c. r;,:.,Ie:. I:a ea:: ' rt

it ner gy Ar " ea a ... v F:'I,,J Cl " v ve I I..., Cfht: I:'w %IEi: r, F":i.t I'1uc:. I :i. lei.•.

:1.
0

509., 84
51:1.. 72

:1.46:1. 59
1764. 74

36
65

,30
2:1.

26 :1. ,, 83 :1.0:1.9.,62 :10:15
24 2 103..37 :1.0:15

5 :1.1. 2923. 05 2'9,18
0 :1.77 ., .3529-. :33 3524

1.4 33.8 2.52E..0:.+0 TI-q4Iy
:1..4 21:. ,, O A. ,

1 2 24 .0 K..-. 40
1:1 21. t3*

p .. T



Nucli'de Line Activity Report
Sample..:.: ID n EFT :D91109

NuIlide Type: natural

< Pange 2
Acquisition dat1.e s 12-.CT-2009 10::58:32

.uclide
K-40

Energy
1460.81.

Uncorrected Decay Corr
Ar1e %Abn %Eff uCi/cc uc:. .i/cc

30 10.6"7* 2. 501E+00 1. 706E-07? I.706E-07

I-Sigma
%Error(
24.02

F:lags "". = Keyline



•Surmma'i.y of :N lucl:i: de Acti.:.ivit'y
Smpl; D 1 r ': .i :1. ID n: EFTED9109

Ton:al. er ot : :n.u0m:e :i.o vin.!.ec rur

Nuiti:ber' o:'f unidvesnto ilaied i1.:i. i e'Ur.'-:,
NumbI:er o f l i nes::,.• tentrat, i.ve-ly id entif:l i.ed:

P'age n 3
Ac'quisiti::on dat'e i 12....CT-..2.091. W580: 2

1.
3 75. 00%,

N'hu::li~de T'yl:pe : natural

Unicocrr'ecytedy

Nuc.i :i. cef I.i. f D Xecay uC :i./cc
K""40 >, 1,001!'+05Y 1. :1. ,70 - 07

Total Act:ivi.vity :1.,706E07

G: ran,::l "Tiotal Act..'::i;vi.v:iv ty : H c1.7061.0"7

F:lagsu "K"'" ... I.:.yl~ine noit f'oundl
"E" = Mavnua.lly' ed~ited

Dec~ay Cor'rI u 2 c' :i./,::." c- r

1.706E0'7

1. ,,7061."

D~ec~ay Cor'r
I- ".S:i.g ma E'rror::,,

0,.410E.-.0"7

I-.i ma
%Err"•"or F:"..a gii.
2 4,,02

"M" ... M~anually: a cc eplt..ed
"A" =: l..uc:li~de sp:ec.'-i~fic. al::n. li~mi~t



Rijcted RIepo: r r'.:
:;,, p:I. .. s EI::"I"2D (1109

Page n 4
Acq ui sit.;ion d ate u.IR1-0CT...2009 14 M58 0 2

H..la : f'L.. :i. fe A:: :i. vi by 1 S ig.
N-luAcYl ide Half- . ife ::Rat:..? .';io IEnergy %Abund MUM,: %Err(/or Re j e ct:; by

-:18 109. 4 '4M 409. 64 5:1:1.. 00 :1. '93:I 46 :1. 00.E+.35 ...1. I. Dec ay.t**:Axv
% Ap::bunda."n"ces F'Ln mc] :1.00,,00

19. 90i" ? 2258.97 609.i 31."
"?68.36
'1 i'.,4 ,,i"C

13" T' ,,L I"I
9364.06

9u1238.11)

46.30 . NIo'.t F:LIound ....... Decay,A.un..
5.04 --. Not F[ound ...
3,,21 ---..... Not F-ound ......

15. ........ i..0t: i.-c"tound ...
5.,94 ........ Not F'ound ......

4 ......... - ::.Not F::iound -
15 80 1.4 ,, L..i:i+35 2 .1f,, , .2
16.,54 (Abn. L..imi~t =... .48.,48f'%)

I:lagi "*°'•" = ,Keyl~ine



Un."•ident::i.f"i~ed IEnre'rg!y LIn.-..:,r
Q,.m'pWJ..!. ID n IEFT'"2:?D9'110l(9Y' AcquiLit ion daIe a I.-IOCT- '0 .I "5 I

it Inergy

1 5141.. 74
0 1764.,,74-

Ar:'a BEI..n id FIWHM CI anne 1 1...,:.'l' w Ct.:s./Sec. %Err

65
E:1

26 : 1 .. 23 :1.01.9.6 1l.01.5:i.'5 14 :1.9 9"E.:2 .33,8
-4 .1.2 1023.37 1015 :4 "3 21.S
(0 1.,, 77 3529.33 3524. 11:1. ,, 2V-E.@ 2..., 8

. E f"" F" .I

4. 88E ."+00B' ?)(..
4. S",,S'qE +0 I'. .•.
2:."• 2G , E +O ('*F)

Flas i"T = Tenat:"ively associaLted



• ,. Detroit Edison Fermi 2 MDA Report, Generated 12-OCT-2009 11028W4.56 :.

• ,.Sample ID n EFT2DglI09 .•

Minimum Detectable Activity Report

Bck g nd:
Sum--

Energy
(keV)Nuclide

.2E

F-18
NA-22
I'.A-24
MG-27
CL-38
AR-41
SC-46-*
CR-51
MN-54
CO-56
MN-56./

NI-56
C0-5*e
C0-581
FE-59
CO-60
CU-64
NI-65
ZN-6`5
ZN-69M*1

AS-'761
BR-82
BR-8,3
BR-84
BR-85

KR-851T

SR-8`5
RB-86
KR-87
SR-8"TM1
KR-88
RB-88
Y-88
KR-89
RB-8'.

KR-90
RD-90
RB-901M
Y-90M,1
SR-91
Y-91
Y-91M1
SR-92
Y-92

(ui/cc)

14.
0..

9,,
91.

0.

01.
14.

6.
7.1

011

361.
361.

B.,

10.
8.

0..

0.

5.
0.

363
0I
01

0.1
C.)

39..
0.

IC.

0"

011

42.

0."
0.
0.
0..

011
011
01.

0.
0.1

477. 59
511.00

1274.54
1368.53

1014.44
1642.42
1293.64
889.25
320.08

834.8.3
1238.25
1810. 69
158.38
122.06
810. 76,

1099.22
1332.49
1345.90
1481.84

II15.52
438. 63
136.00
559. 10
776.49
529.64

881.50
802.41
513.99
151. 18
513.99

1076.6W3
402.5838 -3.!40

196.32
1382.39

1836.k 0:1.
220.90

1031.88
1118.69
831.69

824.23
202. 51

1024.30
1204.90

555.60
1383.94
934 46

8. 6685E-0l8: '
Half-Life too short

9.69"78E-09
H..alf-Life too short
Half-Life too short

Half-Life too short
Half-Life too short

1. 1.918E-08
1. 4282E-07

6. 4840E-09
1. , 6229E-08

Half-Life too short
2. 4178E-:' .:*'
1. 0026E-08
9., 2 71" E -09.:
2. 5245E-08

8. 9898E-09
Half-Lie C'e too short
Half-Life too short

1. 5023E-08
Half-Life too short

1. 4789E-08
Half-Life too short[.-

H...f-Life too short
Half-Life too short
Half-Life too short
Half-Life too short.

2. 2802E-06
Half-Life too short

1.3714E-08
3, 4814E-0-7

Half-Life too short
Half-Life too shorit(X:
Half-L:ife too short
Half-Life too short

1. 0112E-08
Half-Life, too short
Half-Life too short
Half-Life too short
Halfl-Life too short
Half-Life too short
Half-Life too short'

Half-Life too short
4. 5225E-06

Half-L..ife too short
Half-Life too short
Half-Life too short



Mi nimu.m. Detex t able Act:.'ivia::,]. A '.ie** ity Re"IpoTrt (cc:intn:u::. nPagd m 2;
Sa"mpnle:. :-: ID u: IF"iT"D 09 Acqu:siti::lu i.-a.i.':i.on date :1.2.(i-.2009 :1.4 5 3

Sul-ir,
( tr e fj)
( ieV)

I"I:r)MD():1.
N~ucl] id :1e

Y'-913

IN.'B-.94
.B-95

IB-..?:"
I F;..''r7

MO-99
"1"C-99M

TC .. :1. 0i:1.
I:;j 1I. 0t3

C- :1.04

RU' .- :I.05It t...:1. 0

RIJ,.. :1. 106
I ,... :1. 0.

rN I) 1 I-. :1. (11 11
iN ... :1. :1.3

S I"I" :1. :1." 11

S B'"- :12 2. 4
%){ 124

SI. :1.2511
TIE-. :127
TE..- .1. 27YI

~110" I - :1."M'l.--:1 p9jM

1-13:1.3:1.

]:"" 1. .3 :1.i
"T'E--131:

S"" :1. 2

:1-2

E-:1.32

A-:1.331,1

:1: ":.3

TE- : 1..3.31
X E.. -:1.3,3
X E.. :1.3311
C:S... 1.34

TIE-- 1.3.4

V1:-""511. 1

XE:-1. 351

01,

41

C.).

I6),

I?),

0ii
0..".

C:1. :.

30 ,)

137

34.

I-'I ,

01.

01,

38..

0..

IT,

01.

(1,

(-1).

0 ma

0.1

01.

266.90
70P, 6-3
765.7 ";9
R35. 69.-

65;:",.90
743.,36
739, 58

:1.40, .5.0;',
306,,8:1.
497.08

.. /..... 9'

3:1.8,, 90
'724.50 :f•
6;R. I1. ,, 84

88,. 03]'
937. 48

563. 93

602,, 7:1.
*427. W.-)~

:1.09.2 "8
41.7mm 90

57,, GO
R2(.)2, 84
459i, 60
695.,88
:1. 96. mm 5'"6
536mm 09
:1.23., s0
364.48
1.49m 7R
773.,67

:163. 9"3
66"7.,69

.2 8. :1.6
302,, W.,.
R76,, 09
589.,87
9:1R.258

8:1..00
-233,2.22
604,,.70
,884.,09
RIO. 0,47
268,;:.2:4

:1.260,,4:1.
249.79: mm ,

6...56

IH.i-*f :1. sh ortI... i. "r .:, ":: cic::'
Ha 1 f -.... ui.e .I.o .shor

7.78.I-"09
:1.,,42721E...08
:1.,,234:1E-Z"05
:1.,,7633 E-"08

Hal -1 ie... : t. sh ot: ,::), I t ,:ir
iHia:if-.Life too CC)short)iH a 21. 'f:-I... :i. *f" 1.:, .cx.. o o hli o r.'..
Hal- L. f.if Fe too si",ort
Il f :. f i... :i. "e "L::oo li t :o short
Hal1f-L.. i.fe too s.h..1,ortl:

:1. mm:22: :: 0.8:
iii .~ t. .. I. hf* , ll: .C : ,,)c: tI) x ~ *

Haf-I..fi. too si",orrt
Ia l:. F-L..i fe too sh,:r)rt
Ha l.f-.....Li.fe to L::o sh';ort

.6,,5.3:313...08

3.,394510"7
2. m 9.3: BE.08
:1. :1.337E08
,m3:1.885E-'08

H al:.f.-"I. i.f e t oo s h ort

: :1 .01 •E:-I ....08
2, 4295i:.8
4. :16271.-06

HalfL i.....i, fe too sho'rt
2.,802/4Ei-05

:1. 88381:--.08
iI. :1. 'f"- i. IFe t:oo s.iho" or't

3 31..4E-07
:1. ,, 6288E-.."06

I.-l :1. f- i... :i. fe too ,i. orf1:

:1., m ..Y: .... m.07

Ha lf. -fI... :f. Fe too C.sho Cr).t
Half-Li :1. . :L fe too shoir: oft

2 :1.21E.06
Ha l. f-Li :. F".xtoo sh o:.

6m 41. :',E'-06
3.8 993Ei'-08

Half1. F-I.i. fe too al- ort
Half-. F-.i.. :i. fe too sh o'rt
I..la1f-I..Li.f'e too sh or t'.

2.6:1.94E-06

Hai. i. fe too .slh,::)rt

Ha l.f'L""l.i.fe(.: too s.h.",,::r-t-
Halfa-i :.'e too shot

I.lc :1. f- i... :1. too sl';mor'r.i.:
Halc-. Lf. i : t "Fr..:.:, C:oo s. h o'r'l:
I-.la.f-'.L.. ife"... too sh ort



M .lin .imur ) D:c ta.: blc: .:ctIi::].,:.:-: f :.::i.v:i.ty R.'ep:.:,l::ortl (c :::ont.:itnue-d) Page N .3
S.am e iD n::,:l.. 1 I' EFT2 ) 9:1.:1.(.09 ' c:::. :1.1.: 1t: ion a.e :1.A2....Ctio dOCT-20.09 :1,4 5,: 2

Bok pgnd
Sul-I

1 .-. l.36

X E:.- :I.3',*
C I.38
I.. 138

B A-. 39

C'.- [39

IA- I.40

( A-4:1.

I - 14:1.
A-- I42

B.. A.. -:1.4

CI [44
PR-144
ID I 1 4-.3'-

I U I 15

W-:1i87

E .-:1. " ::

l**l203
I I:,"

Il 8' :IC8

BfI-i214

PB, 21 ... :.

THI-P.34

"U"..- 2.03

:: --24 :1.

:1.2.,

Ii..
01.

(1.

01

11..

0I

14.

.01.

C) 1

14.

1 1.

74.
:1. 0 ,,

ii.

25..

I4.
I1.

23...

25,

2.i3

23.

2.:3 ,,

E!:nerg !Iy
(k.'eV)

8:L 8., 50
13:13. 02

661:1. 65

:1.435.,86
.258,.:31.

1 420, 50
1.65.85

537?.32

90..22

145. 44

:::.354: :. 52
255.1.2
641. 1"7
293 '26
13 . 5,41

:1.48'9,.1.5
9:1. 1.0

550. 2".?

1 344, 2"C
:1.00(4, 76

:1.05.0:1.

6.46.,. 29
482. 0.3

.122.1..42?
685.8'2 1.

:1.55. 03
2:79.. :9
569,, 6'-7

583,.14
238.,63
609.31.
351:.,,92
240.{".98
:8I .t6, 2.:1.
•.338.32

84,, 3-";:
:1.31,. 20
6.3.29

1I.43.76'

59. 54

I1)0 I::)

4,, 1.2091E---08
alf."L.. ife t:o sor

"""7.9.. ..1E-.'09

Hal-L :i. tool. I. h' i ort

Half-tLfife too) short

9:. ,"5585E!:--09
Hlf.-Life tillo 'hort::

:1. ,, 2624E-0". '
Ia.h. i.I. i too .i). huort
I.I•.fI...i.e too shor

I.,I t. .....i P li h,.U•I.I., :.f'.'L.:i.f~e i.oo sh,::rt

Hal]. f1:i f too , i or t
I.Half 1-L...i fe. too sh)ort
Ha,., l.f".-L. i.fe,.:: too sh oft-.

6.,,8597::'?E-0..'8

IHal f t I . ':::oo s.•I o'::
2.732:1. IE-.07
8, 926,81.1>-.-.09

2. ' 4231.E:-08.
4.. 16S.801E--08
4,,.1.88•:.0E-..08
3.,6-409Ei:.-07.
:1.,,2248E"-.08
4. 2909Ei:.-08

Hal f.I... t. sh or t.) of
lHt *" f {"" .... . f.* [( e '::~ ck , I: c.!. iorU.

alf-LifI e Ictoo short,
:1.,,28961E-.-08

HIaIf I f . I too .sh or.

Hal• I.f-..L.. i. fe t:o o s ho rti
"7,,"72671E:--0..5

1. ,. 96E-... 7
5,,96"SE..
9.,,50"7:1.E-07.

Halx1.f...I.,i.f'e t oo sho ,:r t
2'., 207!l?9Elii (.-..(-
7 .8'7401E...-08

l . f-.L.. :i. f e too s: ho.1" t o:'e:
1.5320FE.-.i"



EFT-2D

2010



WR EF1 04-052
Pagej ofW

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6Ff- (-e d ) t)

Sample Location (Well Number):__ ___

1. Representative sample collected. Date/Time b'///70 / o) •-
Sample collected by: V"O l~g/ /A6./ ,6 ( Date:4Z! L!/

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: - *40_tAtV f6J / , AtVYDate:.J Z? L -
Printed Name / Signature

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

Performed by: "5- r / Date: to2S- (o
Fermi 2 Chemistry Printed Na r--

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

Performed by: . Date: "V
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 EF1-6110-2D
2. Date Sampled 06/01/2010
3 . Time Sampled 11:55
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2. Time Sample Counted 13:30

3 Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 6.7 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2671.8 cpm
Net Spike Count Rate (cpm) 2665.1 cpm
H3 Spike Activity (dpm on count date) 6889.0 dpm
Counter Efficiency 0.3869 cpm/dpm

5. Sample Info:
SampleGross Count Rate (cpm) 8.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.8 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrplm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.11 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Date •2-S-to

DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page j of o?

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: ,][- (V0 - a L

Sample Location (Well Number): ________________________

1. Representative sample collected.

Sample collected bIy: tA 2r) I
Printed Name

Date/Time

Signature

0 / )15

Date: ',0

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

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

Sample sealed by:
Printed Name /

•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 # V
Performed by:(JldfA r-/q1 Cil-//O ALI/V-Date: q?-
Fermi 2 RP Printed Name Signaturd. /



WREF1 04-052
Pageof <o

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:("laH/ -'jO),7Pcs7T" d S/,atr Date: 2J-151O
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 ction Supervision or
delegate.

Performed by: o/, 501 Date:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



X : K j

r FY A L.ý,*T c -l 7' , z '
............................................................................. ............... ...................



I j''.-'•h l• .>: ]]if ) .* L". i::0:.:'c I : ni]:' ' ( i:.K''" .

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

Sapl ID Nubr h.-i-e3. *td

Sample un '~ col ec io start dat: es'i :~ ~i:c ~II I1:-2 1 :1. 1m5 . 0c I

-. :.". l.. .e q. .IV..J..lk;J:i .l':) *:ly7ill. H Z ci :t. )Z(:i. ci ..(. cc! , .; I I j:I':-,'::-c(-K -c~I:c-l--~c-i- ... ~ y

.... "•ap l -- •g m try N M2L *.'I. Otl; at,,:.:'at: CL I.I '

c-"cc ,c.- .::- " e:. -( .'4,.:c-ci-c c:c- ,, c. c &:c, :'-,{,,. :-cc.' ci .•( #, X :: " U ' ) ( ' :I':' •"6 .:".' . -c- -c-c X.. c '- c * c :;c-'c4l :' ' .... "*cc-c -cc-c ' 4 --'..4 c~:.c- . (.444(44

D:Ce on.:,:. L.: :, m ,r U DEf r 4. ' q i dat n I-I ,EP.-, 1 15 n.5 4...0.0' *..c.:e P -i' : ,.-,.. 3 .:' 1 ri :l. :: : .3 'i"::

v.....'; " .I.: ". '.;" .! i,..:i .. o;. . . . . . . . . . . . . . . . . . ............

1. i .: '., .' ' ., EI ' " ' Zero O.:s.t '1. "" .. ..-0

r .t.. c hanne 3 1' En chane n 40 96'

Heigh sen iti it 35I 5., ' ".;'(,:Z'i('' ::•,'•:, ]('i..0 0 Shape sen itivty:,.• ; u':(? 1 0. 00000.i!;...!(•:: .•:),,f
Maximu ....m:!: ,number., ;". ..of ite;rationsI ;. 'to , resol.ve .m. :. :.u .l': , _:,tip...let, .. .a ...5

,Pk it. Energy;. Area•! •k n .,M Channel Lef ."" o..,,... .p Fit. .
1"? 0? 6i'6'..6, W/ 99ii. [.1i .10 132..,, . 50,•. .1,, 9 ,2 ,. 351E:'.::.: ?]'-0 30.7, ,-



Sa pe ile. EF:1. 02,

'DcyTm 16OM)2

Page U :1.

Area Bkgnd FMI Channel Left Pw %Erp Fi u LI ideii-

(7I

ii

ti

ri

295.1

Q 1 4

55.75I

60.5

63

57

99

731

90.

45

1.10
1.33
2.96
1.21
1.78
1.38
1.33
1.56

~13 2. *'

111;.: 3'

121A If
2 2 40.

2923.f 1 5

352.5

3523I

g2.U Ion-

:I -;-? : .6 8 -

17 24 5~ --

z,.. :v,t, -



Nuclide Line Activity Repor-t;
Sample ID m

Nuclide TypeN natural

Page n
Acquisition date n 15-SEP-2010 15251M

Nu 1.clide
Energy~i:1

Are M .:'b-1 :t: 1 %E: c* ' sc >. cc :0. 3* Iii



.Summr••Ty of N~uc-li~de A,::t~i~v~it
Sample T!) H EFI-6'!""" 1.10-O.'

Tota;,'l numbe',r, of" l ines :in spectr,,.u.,::.l;m.•
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2 , 391E -... ',ý
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A,;'" = ~u-~~eslpec:i~fi~c ab.:l;,n, lim~iT.l
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0 .3

0.,33
7: 3 7
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- I. I ' . .Not....
........ Not Fo:u:n,"d ......

---.. Not Found -..
........ NotL F::ounrd ......

Nio FAou'nd ..

IIt FouLn:I

........ Not:,1: F:ound ......

........ Not F,:ou~nd ......

........ Not: Fo':u nd ......

- I- I . n N o d .

Ab in

.ject.ed b./
Decay.

gIS..-.'76 ,.".16,, 32H 96,. 2 5" .... " 0:l *
563 .23

571:.,,30
6'57.0 3
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.,Re ec e .......... (cont. i nued t•:.)
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Sampl ID E I. :11. 2
Page n 6

Acquisition date H.15-SEP-2010 WHIM

it Enrg Area Bkpnd R01-111 Left Pw Cts/Sec %Ewi,
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G. 09L (.)

Flaw "T" = Tentatively associated
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Minimum Detectable Activity Report (continued) Page N

Sample ID N EFI-6110-21) 'Acquisition date u 15-SEP-2010 1501u%
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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: •fFr-/QJ .- 5 /0 - D)

Sample Location (Well Number):

1. Representative sample collected. Date/Time //,/,/'/ 0 / //,"?

Sample collected by: C•Ad a e / C Date:__________
Printed Name / 'grafure

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 I Signature

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

Performedby:.' c .,1&7(-- Date: t(-i--,'
Fermi 2 Chemistry Printed Name Signa re

4. Tritium analysis printout reviewed by Radiation Protection Suervision or
delegate. : ,

Pe rfo rmed by: (44 y' -Date: 1J-1.
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

1 Sample Location -E-PF-102510-2D
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 mi.
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) 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)

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

Sample Activity

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

Efficiency x 2.22E6 uCi/ml x Sample Volume

Technician ______ _Date ,((--O

Reviewed By( Date ~ •/

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: -'CF7-/0,25/ )-Z/.

Sample' Location (Well Number):',

1. Representative sample collected. Date/Time //2y //6 / //. '25"

Sample collected by: •-/'s',-J ,At ' /
Printed Name V 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 'ontainers only'

Sample sealed by: / ' Dte --- -!/
Printed Name / ignkurie'

Note: Sarhm le' 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 Yignatde

Date: .I/'-.)2 -X



WR EF 04-052
Page of

Attachment 1, Page 2

Sample number: •t2)- I •". 0 "-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: 0 / ,. /J, Date:4/-
Fermi 2 RP Printed Name .. ignat•k..

-/0

* Note: Samples miaybe 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 revieweedy adi ion Protection Supervision or
delegate.

Performed by: / Date: , " ''-

Fermi-2 Printed Name Si-fature .
Radiation Protection Supervision/Delegate

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

Remarks
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148I.84

3,(i '.52

438
136.

559.1

.I6.4

529 *,.64L

I I .50

BOOK

5 13.

Haf Lif tooI

HaFLf too shortl

I ~i. 105 E 0*..

2 36AE-0-c'

3. .

2f. Z 3 2 -M`

G i.ii 34 9E 0"'

HalfLif to IpL

Haf-Lf tu sh

1.630SE'0
HafLf to shorii I'l

1.76EOt'

H l -if too shoI' -

Half-L f to whuw'k
Half-Lif to I o l
HalfLife to shor

H l - if to sho 't.

HafLf 1 oo sh&.

1.297E-0a

I . GOW 0i"

Haf-if to whM

HafLf to shrlI

Ia f I -Li f e oo sho
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RU-10

B. Bj 2..

TI E I - 2 1

TE1 2"I

TE-12 1"

XEIIM'

T E - 1

TE 12 1Ii
XE-29I.

BA- W

1-131

33.1

82 .

11661. TO

70. 6**.;'

7 6 L I ..

235.6
7 56.IF,.."

65If .90'

49.'

3M. 9

318.90;

724.50~

AI~i

Hal..:i f"... V if tk. 'oo ,:hol",t:n -'

E.j

Haf-if too short.--4!

Hl-if.e too.-short:@

If two.:So--@ .:

I-:. I i:..L Ii ''::: ,x , s •,:,

Haf-Life tw shpt

1,:.] ,--L i.55,4-, b,: '.",,:: ihc,

Ha.la; f".-.L.i.f",e:. t.::w,.:o • " ,h t::, ';

"! .. .. .. 1 . 1... ,"

........................................ ..!-................. i''.-. '.';....I .:i' ::,

;Ii. ,, I . ' ... ... "'i,"

I 1I..; ' " k l.l. ::

Ha ,,I•f-i fetoo shor

I ,, .3E-0

*1: . .. . i . . ..

.-.. I f I..L I •., ':c,:: •M +,:,r l.

:I I . II 9;I:5!> (T

I.. :, I "I . .. :. f : :c ,,:, i. " , 'I t'

7.7 ,2!E-0

5,:. 0356E>.iY

Half-Lif to I I II .:

4.3,, 799EZ'.' !i-' C,i,

A, ~V:. 2678E5K...

I ,., I i' . I..i , ,-:: ,: ,:, . .h ,:,'t,

H-a-l,.1f..-l.. i. f~ too.'::. shoM•,::rt:.
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XE- 17

cc 1

X -1
B A...1

1 -1

C S 13

B A 14~'

V.' *30

DA14I

I::' :3

LA- 4:

05..

3A

73,

51.

2A..

21.'

(I1

C. 1

5A

E.~ar..'

8 1 S. 5

661.5

16 .
123.2

53'.

'39 .4

190.2

133.

D3*1"

6.55?E*0

H l -i f to shorl-I~.-'.
7.19043 09

HafLf to showta

2 .816I Oý
................................................. rt.

HafLf to I ~ .

3 I 3 127 -

3afLf too sh3''
3I l -L f too ,'.9 a :

Hl-if to sho1

Half-Life to sor.

7.0624E-0

133- f boo short.

5. I 7 5 E **''

3 . 354 (3*

1.723-0

3' .P , 12 9 E

HafLf to shopt;:31.

Haf-if to shopt

1 .~ I I I 3.'

5.9508E-09a

HalfLifetoo ho( t

5.3033E-08:
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*1

1'12M 4

176.7

Go

193
353

42
40
59
57
48
4:3
40

*10

IsI

21

1.14 396.4'

.2........... .592

2.1 121.2

2.1 153 .

b...40227.0

2G 223.01

1.0 2473.4

212
.•'32

.23,
2231•';

2469....

. 2 9 I L Pb,15

.12M

21 12 , AW

.11 s 2.

.1 i*... :1.. 5 .ti

~-1 E 2
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II~ ~ ~ ~ Pg n jj*~ .

9 2. 3

!11 i f e
I. ý'.,JOE P05Y :1.0 1. 8S -0

Decy oo Dea Corr
-SiJIg2Ma

%E~ror ing-iii

Total Activity 2

Wan ToalAtiit 1476E0

1.78 E O.-
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Acqainitimn date . O-DEC-2010 1012M)

F-1
Hal Wif

419.74M':'

Hal f -L i f
Ratio

59& 03
Abundances

Activity
Rejected U,,ý

C0..,.56

83.83D 0.5 1425

I124..I~1.2~i'2289.2'2 25

1412'.51

5 Abndanes FundJ

0.5 84.)

.078

123.25

22I:'1360.2c'::

21.1:2

1 400.

19.6

26. S5 j

27.5

41118 69

X l Abundances*422

62.7 -- Nt Foundc

670 4.9E0 15. 8.

4.2 -- Not Foud-

3.4 Not Fon

.45 S. 26E0 4.4i. 0]

1.2 N~ot Found...,c

140 Not.....4:2. Fo422und12

37.0 1. II.... 3...

0.35147E1 05429.5E

1.64 --- Not Found2

290 No Found44.

1.31::. Hot :4IFound.

ip ~ ~ 1.4 9. 8

f~l)i f4. 2~l212'A~ :422610.33! 2

21 .1 C, :::iy:, 78.7

249.43,

40 . .0 .4.

406.0

I' 12 '..



Rejected Report Wontinued,:',
C&mple TD a EFT-102310 20)

Pogo a
Anquisitiun date 2 9-DEC-2010 1012M

HUMU Hal
Hal TL i V,-

f-lie Raio E wgy Abun

11.80 3.81 923.8 0.7

1047.5 1.1

% ~ ~ I AbnacsFon .`,

41.8M 154%04 79.45 *1.0

18 .8 1: 0

XE- 135 91. 11H 118.46 249. 79N
COS. 19

adances. Found -A Ab

D A ¥-! ; Ci:*'

21.52
1.~2i:55

425.0

89.90i

2.85

ii. I

9.60(~

fi,1

I *.00

Aciv:it I-im

Not FoundIC

I..........

-- No Foun

Hot Foun

No Mn

Not Found1
--- Not Fon

--- ~ Not oun

I. O E i35

-- Not Foun

Abun.

X Abundances

PB-12

.1 15.I

232.63

44.60.--- Not Found
3.41 --- Not Found

MIR (Abn. Limit 44.GOK-

DI-2:14
S.04

3.21
1M to

15.8

1. OOOE. 35(6.78 D

A. t OBII3 15 83Ii

__ Not) Foun

I. OOit-i23'T`

KAW Limit 8.

26.80M 2416.03 87.30 4.67 --- Not Found Deca)..,
41.98 7.41 --- Not Found
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Page ý:
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1.000E+35 it. 12c

(I.O W G.tUCf'
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Acquisition datE a O-DEC-2010 lOwl2nit.D

Area Mgm! RM Mamie! Left Pw Cks/Seo %Epp

(I

*1 768*~~. BO

("; 9

353
42
40
S9
57
4
40

110

45.

:1.0

.1. 4

:1.58

2.10

.13*

7349

:15

*10

.153

221.

5
10
12
16
Rl
16
11
24
24
12
16
16

2. E ;0

E~. 2CE-0

7. (iEl0

'1.4E0

7. 15 -0

1.31 0

I *j' ?:02

29. C

C. 5
12.5

6.8
29.8
33.0
26.0
15.8
18.8
23L 5

5. 70+0 I I

A.88 M'T

4. 52+0
3. 77+0 I

Flawn "T" = ventatively associated
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WR EFl 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 0/- /1 )--•

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

1. Representative sample collected. Date/Time 6-/•--/ / / ,4' 2o

Sample collected by: • /./,•t. -,I/• - Date: ' - .Z -
Printed Name I 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: /_ Date: ___

rinted Name / Signatu1e(

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

Performed by: -Date: .- i I
Fermi 2 Chemistry Printed Name S i-at• u

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

Performed by: a%,- - / Date: ' c i
Fermi 2 Printed Name ' Signatup/
Radiation Protection Supervision/Delegate

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

-
Remarks



Tritium Activity Calculation

Sample Information

I Sample Location EFT-61611-2D
2 Date Sampled 06/16/2011
3 Time Sampled 14:20
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) 6.0 cpm
Sample Count Time (min.) 30.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

6 . CriticalLevel:
Critical Level Count Rate (cpm) 1.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitrnrm Detectable Activity (uCi/mn) = 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 , '3-t

Reviewed _,__ _ _ "_ _Date _________

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



WR EFI 04-052
Pageof_

Attachment 1, Page 1

FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: ET F"7- //- -

Sample Location (Well Number):-___

1. Representative sample collected. Date/Time 6,-1c-(/ / /'ze)

Sample collected by: "-,, ., / -§----

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: rCIrIT-
Printed Name

/
/ Siýgnýatur

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 # I
Performed by: £ d .4'rf7Lt---
Fermi 2 RP Printed Name

/ natur'i Date:_________



WREFI 04-052
Paae of

Attachment 1, Page 2

Sample number: I- FT"- 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: CJ/-ro fY• T / ( ./A ' Date: (.). / /
Fermi 2 RP Printed Name 9ignature

* 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: 6("0/ 4 C ( L:e 1 _
Fermi 2 Printed Name -'
Radiation Protection Supervision/Delegate

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

Remarks

../_A
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0
100,8 ,f,] .00% ;

N'-uc::l] ide Ty1,.'-,""..'pe H natL,'I'ural.• 1
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"To't'al Ac.'.t:iv~i~ty H 8!.740E-0.:'qi>.(~7
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WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

.Sample number: -CF- 1o,8, - , D

Sample Location (Well Number): 'r- ,7 / D

1. Representative sample collected. Date/Time iO//-// / I, '&o

Sample collected by: o79-s .hoL, / - -Date: _____/6_/
Printed Name / Signature

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

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

Sample sealed by: "7/ -..,••* -, / >72-i-'. Date: /M /&.lit
Printed Name / Signature

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

Performed by: 0 •IA LCL.• I.Date:________
Fermi 2 Chemistry Printed Name Sigft re

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate._ 2

Performed by: I)7 Date:2•2icŽ•Z
Fermi 2 Printed Name Signature"
Radiation Protection Supervision/Delegate

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

.4'

Remarks .ý aVV ý



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-101811-2D
2. Date Sampled 10/18/2011
3 Time Sampled 15:50
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 11/01/2011
2. Time Sample Counted 15:11

3. Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 7.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2521.9 cpm
Net Spike Count Rate (cpm) 2514.7 cpm
H3 Spike Activity (dpm on count date) 6381.8 dpm
Counter Efficiency 0.3940 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.9 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitrnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.13E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician Date //_- /__//

Date //-/ - //

Form 76.000.39 Att I P11/1 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
'V.

Sample number: £FT-iOlItl- .A1•

Sample Location (Well Number): eFT- al/d

1. Representative sample collected. Date/Time 1&1/411 /Ss I i C

Sample collected by: ,"P,,-'o // •,..-... - Date: /A/i' W/
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: •-'4U ,, / .------ Date: 1ý9,-9"€///
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 # V

'1*

Performed by: ,'V1 do
Fermi 2 RP rinted Name §6atd/e

Date: /' L- //



WR EFI 04-052
Page of__

Attachment 1, Page 2

Sample number: eFf-/C'h,'Y/ ))

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

Performed by: K/ O ,, 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 Radi ion Protection Supervision or*delegate.z', /

Performed by: / Date:________
Fermi 2 Printed Nam( Signatffre
Radiation Protection Supervision/Delegate

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

Remarks
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Page F 2
Acquisition date n :I-MOV-2011 09058029Sample ID u EFT-1OISI1-21D

Fermi 2 Radiation Protection Gamma Spectroscop7 Report

.A*A*AAA.AA-3.-.34AAA.4,,:4.-. * AA)4-.* .3. Sample Parameters *.3.44**.4.A44.4*A* -34-34-3.AA34A.x..4.-
Sample ID Number: EFT-1O .811.-2D
Sample collection start date-? 18-OCT-2011 15:50:00.00
Sample collection end date a 18-OCT-2011 15:50M.00
Type of sami)ple N, I L l'aT-i. Liquid
Samp le quantity sx 1..0000i0E0j3 cC.,:"
Sample geometqry a M2LL O-per-at:or: CLP

41-4.'..-.k.434 **4444 .344?'-. 4?, A~,4~..~4*..?.,.qk, L -.: .(..: .. ton Parameters
Detector number g DET 4 .icquire date
Preset live time : 0 00:45:00.00 Elapsed live

Elapsed real tiime a 0 00545"00.66 Percent dead

SI-NOV'-2011 09058429.,31
time a 0 00:45W00.00

time t 0.03 %

44-44*--A-i'-A-*434*-** 43** (:Calibration Parameters *---44******* ** 444*-**** * -*-**-44*
De-tector number N DET 4 Yearly cal date s 14-JUN-2011 14:50:56.-41
Kev/channel t 5.00032E-01 Zero offsett -5.54949E-01
Daily cal date I-NOV-2011 07:48:09.27

*************************Peak
Start channel s 100
Height sensitivity 4 5.00000
Maximum number of iterations to

Search Parameters *******************
.End channel g 4096
Shape sensitivity : 10.00000

resolve multiplets : 5

Energ'Cy tol eranc-e 4 :1.715M0 Hal f--life-4 ratio 4 10.8.00000
Abundance limit c 75.00000 Library : dacmastr' .nlb
Efficiency file : EFFD4 R211 Efficiencies at : Peak energy

Pk It Energy Area Bkgnd FWHI--I Channel Left l:'w Cts!Sec %Err Fit

1
2
3
4
5
6
7

8

'4)
0
1'.-)
0
0
0
8
(3-)

511.,95
560.?9
609.57
768.12
913.21

1120.33
1461.66
1764.21

RIO
69
42

19
17
16
83
38

48
37
41
13
16
17
13
3

3.83
6.84

1,80
I. 11

0.97
R. 11
2.85
3.15

1024.95
1122.62
1220.. M
1537.27

1827.43
2241. 66
2924.30
3529.38

1014
1109
I125
1529
1823
2236
2915
3519

29

13
13

14
13
22
19

7. 79-02
2. 57E-02
1. 56E-02

7.0 -E-03
6. 40-03
5. 79E-03
3. 07-02
:1.r 4E-..02

R7.6

34.5
4 5.5
52.4
59. 2
16.5
18.7



Sample Title s EFT-iO1811-2D
Decay Time 13I 18NO8:9.31

Post-NID Pea'k Search Report.

Page : 1.
Acquisition Time = I-NOV-2011 090:80:9,.31

I[t Energy Area Bkgnd FWHM Channel Left Pw %Epr

5.11. 95
560.79
609.57
768.,12
913.2El

1120.33
1461.66
1764.,21

69

48
19

17
16
83
38

48
37
41
13
16
17
13

3

3.83
6.84
1.80
I. ii
0.97
2.,11
2.85
3.15

1024.95
1122.62

1220.18
1537.27
1827.,43
224i.66
2924.30
3529.38

1.0 (J14
1109

I15

18R3
2236/.
2915
3519

28
29
13

14
13
22
19

11. 6
27.6
34.5

52.I

59.2
16.5
18.7

Fit Nucl ides-i.

•'-{ FU5I-f

K- p.-40u-u4MIla3,-
oil_1- Tyl



Nuclide Line Activity Report

Sample ID : EFT-101811-21)

Page g
Acquisition date N I-NOY-2611 090809

Nucli.d;1 :.e Typ:ea na tural.

Nuclide*

1.460J.81V
Ar~eai %f) bn %i::.

83 1. 673c 2.5~O

Uncorrectedc
Decay<~ Covrr

u:, c1i/c :1.6,.46

Flan: "M = Keyline,



Summary o f N.ucl1i de Acti vi ty
!Ample ID N M .. ... . 1.1,,.,.b-.2-.

Page a .
Ac-qu is i t ion date o 1-NOV-201.1 :09080....9•

To*tal numbcA : ,er of lines :i.n 'sp.ec-t'1u.a 8
Nlumb:er of unidenti f~ied l i~nes.. 01
N"-umbere of lines teintat;ively, identified by MID 8; 100.00%

Nuclide Type g natur"al.

Nuclide .. ife
K/-.40 .1.,00E+05Y

Decay uc ii/ce
1.00 3.311E.-.0"7

De.,c ay, Corr
ui: :i.ic-

3, 31.1.-07

3. 311 E-0",.

.Decay Co".ri
I!.-.Si gma Err•or

0. 545E-07

I-"S i gma
%Error Fl"ia g Si

16,, W46

Tct~al'Acti::iVity t 3.311lE--.07

Grand Total A,:c:t:i.vity a 3,, 311Et--07

IFlags" "K" = l.Keyline not found
"Eii" = Manuall.y edi't..ed

:3. 3:1. t. .. 0

''" = Manually accepted
"A':" - Nucl~ide spec-'i~f.ic abn,, lim~i~t



Rejec'ted Rep:crt
Sarmple ID .': M . .I..:1.t,:1.! ...1. .c qui s dat;. :::i,;, a ;e 1-NOV....201:1. 090 58 29

1:: 1.-0. ]. c
10 9. 74M

I'

Half-Li fe

180.71
A bund ances

Ei.ner gy %Mu'nd
51 .0 0* 1.193,, 46

F:ound ... 100.0.0,l•";

83. 83D 0.,1.6 142.,53
889. 25*

1120.51
ancl(:e..- FoC•undJ'-% Abund

AS-76 26.b, 32H 12.56 1"i'" *

571.,,30
657.0.3
665.,31
740.:1.2

122.52 1

(439.1
1867. 67

12d.ances u. 52
i. 439,, :1.3
1 453.. 6r.
:i.787.6f:'7

"il ( 203FC'" FOc''A id Li :% AbI:un"

32.32S 368:1. 4. "•6-

% AbundancLes

.1.21..82,
I:3'. Be539.49

:1.118. 69*
FoLun t .=

6P. 7';.:0
99.98
99.99

44. 70
1.17

6. :!0
0.39"
0.12

0o.1.2

0.:1.4

1., 63
3.84
:1.3 i9
0.,33
0.13
0.33

32.,00
29.00
'37.00

37.76.'

2.30
2.40
1.,25

13.,,90
4.80
9,, 74

84, 00

5.•60

1.1..50

5:.,,40
29.,30
.1.9.50
8"7.,,00
16.50

9, .50

53. 24,

A,.c.tiv~ity :l'.S~i. ma
M U M:.,:.. %Err'cp

:1, ,0000.•35 1:1..65;,

---... Not: Focund .......
........ Not Focund ......

6. 390-i>09 59,, 2.4

2.:1.33E-..04 R7.,,65
N....IIot F-ound .

--- Not Found....

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

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

........ Not F~ou~nd ......
---... Not F~ound ......

........ Not F~ounTd ... ...
---. N,,t- Found .

li- Not FLound ..
--- Not FoLund...
--- cot: FLound ...-
-. l- ot: F ound .

- iNot F:ound --.
-- [lot FL.ound .

1.000E+35 59.24

• Not cit Found ---

8. 404E+21L 27.6(.:5
--- Not F:ound .......

.-- Nlot Found.i
-. [i, tNo Found......

-. l Not Found.

2...252......t..07 34.49

........ Not Found ........
.- l Not Fo: und

........ Not F~ound .......
---... Not:. F~ound ......
---.... Not F~ound .....
:. 000M-E+35 52.. 43

[1.000 35 52.0L 3
H-- Not. F ouLnd.

FR•ej ect:ced by
Decay

Abun.

Decay, Abun5

Decay, Abun.

Decay, Ab:u n,3. 54H 93.37 448.50
56:L 1.0

844. 30
934. 46*

1405..40
dances Found =:X', Abun

E:1.33M

39. 35D 0.35 497.0.:,*
610. :33

ua...:ftjj' C53 1. :3 .... (31,
%Abundance-:s FouLnd =:

55.40N 357.,96 1.68.87
261.55
334.14

647. 40
863., 9:1
91.2.. 58*
91.4.72
9778. .9

% A(bun.1d.- Fou::'n.d =:::

Decay, (Ii:ur,

1 - 1. 34 ,,60M '., 3 .02 . .40 3.'76 -- c. N ::otound -- Decay, Abun.,



IR ejec: ted ReportC (conti:: nued)
Saml:,l~e ID c EF'T.-:i.81...-.2.D

Page :: J
Ac-qu~isiLt~ion date s :l-IOV.-.2.?l:.091 OMSK!8

1Nuc~l i~de H..la .f-l. i.fe
' 1-.34 52..60M

Hal f-Life
Rat:i.oc
-377.02.

EF.ne'r"gy

405.-4'5
540.83
595.36

':,:.I. , , "
6"?7.34

766.68
84"7.03
857.29
884. 0;:9"

947.86
072. 55

:1.36. 16
:1.61.3.80

Fo.unrd =::

1.98
7.,30
7.,80

:1.1.,40
1.0.60]
8.50
4.:1.0

95.,41:
6.,96

65.30
A. 04

.15...30
9.7'0
4..36
5.7"0
1.56

X. AbI:und anc::es

TE-:134

XE--135

4 , 1. .O474,.4,37, 9.45
:1.80.89

PO:....I. P.4? '

2"7,,.95

435.06
46:1.00
464.64
565.99
'742. 59
767.2.0

X A::bunda'nc~es: F~ound =

9. IIH 36.,28 249.'79Mx
606,. :1.9

idanhce:,s F:ouni% Abun

2:1.,,00
1.8.00
8.,70

21t.,,90
2:1.30
18.60
:1.0.80
5.1.0

:18. ,90

30,.00

89.90
2.89
3,, 1:1.1

:12.,,56
18.66
5.,35
6.75

94.90

5.48
89.,00

17 ,17

20.30

46.,30
5.,04

15.10

Act :i / :iy.-.s:gma
(uCiice) %lE'::rr'

---.... Not Found ......
-- Not Found.

--- N IN:t .ound ....
---.... IN.ot F:ound ......

--. INo: Foundi.
.-.... Not I::o nd.-. -----.

:1.,,080@E..5 45.5[:0
... Hot F:ound .

-........ N .lot i i.ound ...
........ IHot F~ound .....
---.... N~ot. Focund .....
---.... lN-ot F~ound .....

[... Not F:ound( .
---.. I.Iot I-ound .
---.... N~ot F:ound ......

.... I:: FNo , Fund.

..Not Foc, undi.
[olot Found .c .

NoItt Fou.n,:d.

...lot Found.
....... Not Fo::und .....
........ INot rFound ......
....... Nt ot: Found ......
........ N'.ot F:ound ......

:1.,,000035 .45, 50

.-- Not F:ound .
2. 8571-+04 34.49

......... Not Fod.

--- Not F'ound ...
....... Hot Fou'nd ......
.......Not: Found .....

--- Not F:c, undi.

- N.ot: Foundi ..

2.2'75E,07 34.49
.... Not: F:ound ...

.......No't: Founrd ......

...... Not: F:ound .
........ IN.ot F~oun,:d .....

:1.. 000E+'3'5 34.49
:1. ,00 -3,t 5 ,, 50

... Not F:ound ........
:1., O(O)OlE:-35 59.2.4

Re.ject:ed by
Decay, AI:.un,,

41.,,30D 0.33 288.11.
41,4.0'7

501.26

550.27*

I , i. '

59.74:.*C
611.26
629.97
725."70

915.33
:1.013,.81

% Abu.nd¢,an:es Fround ...

19.90N 996.53 609.il31

.934.06
:i 1120.,29

.1.238.:1.1. 5.94 ........ INo't. Found ......



Rejected Report (continued)
Sample ID s EFT-1OIS1i-2D

Page . 6
Acquis.ition date : I-NOY-2011 MGM&:2

Nuclide
A1,14].'.

Half-life
19.90M

Half-Life
Ratio
996.53

Energy
1377}.67
1764' 49
Found =

%::und
4.11

15.80
86. 12

Activity l-Sig, ma
(uWi/cc) %Err-or Rejected by

--- Not: Found --- Decay
i. 000E+35 18.73
MY.n Limit - 48.48M)% Abundances

Flagv "*" = Keyline



Unidentified Energy Lines..
Sample ID :pEFT-1.I811-2: )

Pa: e N
Acquisition da:te : I-NOV--2011 0900829J

It % En-ergy

0 511,,9:5

(3' 560.79
0 609.57
0 768.12R

0 913.21
0 1120.33
0 1764. 21.

Area Bkgnd FW1IM Channel Left Pw CtsiSec %Err %Ef f Flags

210
69
42
19
17
16

48 3.83
37 6.84
41 1.80
13 1. II
16 0.97
17 2.11

3 3.15

1024.95
i122.62
1220.18
1537. R7
1827.43

2241.66
352,,.38

1014.
1109

1215
1529
1823
92236

3519

28
29
13
13

14
13
19

7. 79E-02
2. 57E-02

1. 56E-02
7.01E-03
6. 40E-03
5. 79E-03
1:. 41E-02

11.6
27.6
34.5
45.5
52. .4
5/ 2

18.7

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

3. 56E+80
3. 05+00
2. 7'4E+00
2. 14E+00

T
'-.

T1

Flaps: "T" = Tentatively associated



• ', PDetrcoit Eldion FerPmi :.2 M1(A Report:., Gener.-3ated 1..NOV..2011 16 43034:.,i 3k

Sam p.l:e A )D : EFT-.. :1.1.0 1.1.-1 2,

.Mi .i mum Detectable.: I . At:: : v Ri. y e port.

k l.3ni E n er g, yDA

BE-~. 32,, 4"77,.59 '7. 0428E-.08
F'18 0 51:1.00 Hl-.:- f-L:ife too short

1A.-22 12. :1.274.54 7.? 44.1.E-0.
-A-..4 0 1.368 53 Ha.f-Li f too short
tG-2/ 0. 101 4. 44 a Ha f-L... :i. fe too sh ort

C.-38 0. 16,.42 Ha.l fL:i. fe too short
j-41 0. 19:3.64 ha.fl " . iJ:..,too ,hor't;

SC-46 14. 88':.25 73384E.09

CR-5: 33. 320.08 7.5553E"08

.......... 83 ., 83 .13 87E-09 .

,26. 138.5. 1. 7222E:- •
1'""','6 0,5, . 81. ,, 6 aif-8..--9i. "l'e too * short

lI.-,.' 48. '1. 38 2. 66S E-0.46.1 ~a.. 7 p.......,. y',6 8 E .08
I i.... . ": . E..6,["" ]" :7 48. 2.0:.... .'6 '7.7?94:1E-09i:." r:

CO-58 2::.5. 8 :0. 076 8.,8503E-.09

FE.59 18. 1099 22 1. 7803E-08

G0--60 t..3, .1332. 49'. 7,9453-.09
CI. . 0., 1345.90 ..Hal.f.-f....Life too short;
NI-65 0. 1481.84 Half--L..:i.fe too shor::,rit

zN. 6 V5 1.3. 111 5.2 1.431908
ZN-3.6.31M 0, 438.63 Ha[l]. f-I...:i. tfke 1:oo sI.hor't
SE-75 58. 136. 00 :1.. 811-08
AS-76 0. 559.10 Half-ILife too slhor.'t:
B R--8 20. 776.49 5.2613 E-06

BO,-8 0. 529.64 Hal:f-'Li. fe t/oo .short:
BI: -8..8. 0. 88 '1. ,50 .. l] f-.LIif " : e too short

R.-85 0. 802.41 Hal :.Li...:i fe too shopt:
KR.-85 63, 513.:39 2. 0241E-06

hi-,..1 0. .5I.. 18 Hal f-I...:i. f te too short
S1:;B...8 63,. 5:13.3 99 .1, 0:1.34.E..,(; 8

RB-86 12. .1.076.63 H 1.. 297501-07
KR-87,; 0,, 402.,58 Hlf-a.i..L~ife too sh~ort
SR-80M 0. 388.40 Half...L..ife too shor,'t

KR.88 0. 196.32 Ha]. f-L..i fe too sh'ortt
RID-:.88 0. 138N2.39 Hal:. f-I...:i. fe too sl"hort

Y.- 1 5,.1. 18360, 61 7 0834E..09
KR-89 0. 220 .90 Ha.l1. f-Ife f. too short

FB-.9 0, 1031.88 Half-L.: f.e too short;
KF,-'90 ,. : 118.69 Hal f-IL.i fe t..o short
RB.90 0. 831,, 69 Hal. '.I.i f- f t'oo short
FB-.90M 0. 824.23 Half.L-i..1Isfe too short
Y.--90MV 0. 202.,,5.1 I..la]f-L.if'e too short

SI:1R-.9:1 0.,, 30 Hal f-i..f. e 'too s ho'r t
Y...91.1 it.1. 1204.90 2.,,6997EF..06

Y.-9:11 6. 555. 60 Half-Life too short
SR--92 0. 1383.94 Hal.I.... f-ie too short
Y-92 0. 934.46 Half-.I...:i.fe too short



M:i.nimum Dete:tabLe Activity Repoi.t (co:nt:inued) I::P a
Sampl. ID :: ..1..,1.6 1.2...;:D Ac:. quisit-ion dat'-:e : 1..I.OV-2011i.. 50 09

, :.nd En:e P f/ MDA
N.Iu e.1 i. :1e 'S t .m (kI-e V) uC.i./ c.c-)

,(3,'93 . 590.2 H..alf'...i.fe t'o shorti:
Y-,., ,, '39, 0i -9al-Li fe tioo shor't

II -'-. 2::4. 70.6 6. 5929E-E3.)

NI..- :.65•:0.,, 'Hl }alf-L.fe too short

TC991 ::ss .. 14 .5 H l-if to shr
WN... 10 . H9a,,l"•:,-L""if9e [:o sh ort-

CC::.I. ,:,.(3,. I. 9 I - . ;' 1 ; o.:: 4 E "- ' '7

I"10'" 0. 3'7.9 Half-L:ife too short

~1- 1.65 1, ,, I~ 37 31 .9 1.8 0 E 0
RUI:;-";" 8 ;".10 , .d I I. .--5.0. fHa f f too sho'rt
RMi0-" 25.. 621."86"'4 6. 4378'
OD-10 Li0. 88.0 2. 605:10 L7

SN 1, ,41. 39 .69 1o4•.,0.91E-08

SNI 17V 48 (856I.7IE
IS .--',•M 33. .1. 9, 53 H . R813 0 "

"WIWI 3. :6,02-. L 1 H 6. 57iei: .-
SB- 125 25. 427.8 1 . 1 44E-W-*6

TE15U 6 :1.09.28.3.R 6561>66
T;-.2 0i. 4.90 99 a f..l-.Ii fe too shor.t

.... 2- .5 20'1.1339E-08
rL IR.- 5 . J:5,.6.0.l(3 Ilalf-L...:i.ife, too s-)hort
TE.12.1I 22... , 695.,8 2.52 9E.

..-12 4.45. 196.16 3.6816007

Ci.41:..... .1M <"' 27 . 69 ,-

,--,:131., 912.80, ,5.3 :: f 753E--08i' -i

Xl I"'11 3 4:1.:. 3": 1. Ci.,i1 8.i: :1.766- 8 .

1-I3 326. 364.48 2.2 6:13E-0I"." 117 ( ,, 61.58,,,., Ci ,,i fl :'I t "'1:oo ~ ~r:,

TE(I 1 0 '4. 1u,497 Half -Life t~oo shr

(',"7 . j. :,: .... •, %i:.• ' p. I ,",)'.:;to'4Io'

-.,.. 0. :7,7.3... H lf-.. . ife too .,.o- tt
XE-.13,I T' .5. :1.63. 93 6.6112E-07

TV.I N. . '44. R"8.1 .

, .C., . 32R8, 4 6.. H, I .,E-8

"I -- 1Iý.E'? 1.i. 5R9.,987 Hal f-.Li fe too, slhort.:

lXE--"13,3T 32 ,,.0 1.7678E" " -07:'c...:::

WIN 28. 60.7 6.6326E-09

'BA->.l•i? 1351, 0..9.68.2 Hal.-Of'-.-.Lif'e 'Foo sho'r!t
1.-13. 1284 Half-Lif t""o short:

XE-135 '., 24..,9 Haf-if too: short61-8
XE-135171 08. 526 . 56,.:, Ha}Ila.f-L..ife i',oo ,s-h'ort:,



Ii.nrim :,um De) otectabl.e c t iv:i ty Report ,c:ontinue:Id) Page : 3
Sampl.e ID 1. EF:...10:-2) Acqu i.sition date : I-'NOV-2011. 09,8O 29

11 .e ;Bc jnd Eno•rg yNM;)

NI-uc,:: 1 :ide Sum (ke.v) (C :ci. ice)

COIN-1 2.0. Sis' 145721E-08
136 0. 1313. 02 ]. HfL ofe too short

CS-13 22. 661.65 ?. i0421. E-..):,E-i :? 0,, ' ' s) I =.":ife I;o Iiy
I..... .. 4 549 Haltf-Life too short

. I..1 0. 1435. 86' al f-Li. te too short
XE18 ..I.1 Ha.l-Life too shortI

IBA:139 0, 1.420. 50 Hlalf'--Lif "e too s•I:ort
CE.l:-..3..: 60 i:(. . 165.,,85 8.073,7, E-0,,9'rr"F•,,: .:.
C.S-139 0. .12..83.23 " ,. Half.-L~ife too- short

BA-i.140'i 31., 537.2. 5 .4135E- i
LA 140 .1.1. 15 96. 2 "....
BA-141. 0. 190.2 Ha.f-Life I too short
CE-.4:1. 58. :1..45. 44. 1. ,.4I..08
I.A--1.1 0. 1354.52 Hal-] .i fe too short
.B-142 . 25.1.2 HaI.f-I..Li.fet too shlort:

I.N.-1.4 I, 64 7 I-. 6411i Ha.f.. too short
C.-..:. 0° '.<') 9 26 Ha.i.f-LI..fec' too sho'rt'
:-'144 43. 13 3.5 5.'4362E08

I. . 18... i.5 Half--i...fe too short
ND... i.47 34., 9:1. 1.0 7.,01.831E...08f

P::M-.I.481 2,.i 27 8i. ,22 2"EI-09

EU.- :152 5... 34. 27 2. 0920E"-08'
ELJ--1.54 1 61. w'4 76 4. 06500-08
E1U-15 37. 105 31 3..299100-..
EL J-1 56 27. 646. 9 1. 711 9E-0?
HF:-1:1. 3. 482.03 9.. 4529E.09
TA-182 .. 1221.4a 3.45121E-'0

.... . 18.I. Half--Life to oo short
E-188 0 . 15.03 Hal f-ILi te too s.ort

AU-:1.99 <:i-'. "158 .38 :VI '.•

I--203 51. 279.:19 9. 610500-0]
:. : -20f7' . 6'9 .' 5.49701E-0:'9
TI-208 0. 583. 1 4 . f-L.. i. to too slh ort
PB.--2.1.2 0. .. I238.:i f-i...fe f to0 shIort
BI-214 0. .(9.31 Half-..Life too short

::"....P . I4 0. 351.92 Hal.]f-L.ife too short
,.- 5:1.. 2.40 2.1051E-0
A.-22bi 62. 0 .1 :1 .87501E-07

AC-.28 39. 338.32 5. 1323E-.08:

TI"I .- 25 ., f:! ,4 84.7 9.0 950El" 07
PA-234 0. 1I3 120 Hlalf-Li. fe too sh;ort

1...,, 41., 6309 1. 2472E06.
U-235 62. 1.43.6 6.1 13•3"E'--08
IP- , 39 41. 106. 13 . 769.F-06

AM-.41. 1.8. 59.' 14 1.64-07



GEL LAB RESULTS

EFT-2D 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: EF1-2/D Project: ROIT001 16
Sample ID: 245517007 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 04-JAN-10 11:30
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 3.08 +/-3.04 4.45 5.00 pCi/L
Beta 5.53 +/-2.52 3.27 5.00 pCi/L

DXB5 02/05/10 1436 945898 1

-The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0

Page 35 of 58



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

Certificate of Analysis

* Company.:
Address

Contact:
Project:

Client Sample ID:
Samiple ID:

Detroit Edison - Fermi 11
PO Box 44440

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

EFT- 102510-2/D
268144007

Report Date: December 30, 2010

Project: ROITOO116
Client ID: ROITOOI

Matlix:
Collect Date:
Receive Date:

Colle'ctor:

Water
25-OCT-10 11:25

06-DEC-10
Client

Parameter Qualifier

Rad Gas Flow Proportional Counting
GFPC, Gross A/B, iliquid "As Received"

Result Uncertainty DL RL Units DF AnalystDate Time Batch Method

Alpha 5.01
Beta . 6.85I.

The following Analytical Methods were performed
Method I Description

I EPA 900.0/SW846 9310

Page 19 o 31

+/-3.40
+/-2.24

4.82
2.82

5.00 pCi/L
5.00 pCi/L

VXC2 12/29/10 1335 1059089 I

Analyst Comments

I



EFT-4S

2006



•"WREF1 04-052,
Pagetjof

Attachment 1, Page 1

FERMI 1 GROUND WATER, MONITORING GAMMA.
ISOTOPIC ANALYSIS CHECKLIST.

Sample number: PT- q S 6(,,FO .'

Sample Location (Well Number): 'r --q S";

1. Representative sample collected. Date/Time' b / I •l '0 /

Sample collected by:', /, 1 * 'Z 0":.

Printed Name - Si .ature

Note: Qualified Fermi 1 Personnel or other qualifiedindividual will obtain samples

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

Sample sealed byY:C1, k•. r ,/, AL,. /t k' Date, 0 z0,
Printed Name I.Signature

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

3. LLD validation.

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

Fermi.2 RP Gamma Scintillation Detector #

Performed by: I g"y a
Fermi 2 RP Printed Name Signature:



"WR EFI. 04-052
Page 7 ofqt

Attachment 1, Page 2

Sample number: V- F T .- (0 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: - 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 RK di-a on.Protection Supervision or.
delegate.

PerformedbY:..9t 6-7 I....(I , Date: Z. Z" o :
Fermi 2 Printed Name Signature
Radiation.Protection Supervision/Delegate

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

Remarks



JrT D EDISONi FERMT- PO E pLN 1- 5-n.:u2et* 10.........0050.I(A c : cc c*.70*:cw~*r*:cc

.~. 'i' cc c :c *' c c c cc c CRADIATION c ccc c c :.I PROTECT ION DEPARTMENTccc c~ rA .~.c.~ j ccccc r c*~~.H ~c

F~ ~ ~ AAYI REPliO: Ry; v D~c:cif'i:;'I

.cc : .cr c................................: .................. ...) ............ ............. ............... ..........

lample~~~'ii IDNmegET4O1O F

Sampl En TimeN 12JN20 IU2=

cf.~ r~............



GaI l ar m ''F''.n

SampleI IDNmeHET401O F

Typ of no''::: 'Ni I L ar . Lii,:

"Sampl'e. .::c. : quantity aK( IO .O.KOE' UK wC :*.K c::c*.~y"1 '~ ~ .~ ' '* *u.u : ~ *~:~: c *x*~ :u: ~~~i.U~ ~ ~.*K~*u ~...) (: K ~.U~

5 1 .' . 2 7 15.01 TORR.65 1014 19 9.4BE-02



3awple TWo % EFT-AGOGNOW W; Kae N 1

it Energy Area Bkn WMCanl Lf wrc

:1.
1419

'4
; I.. i . .

:101

1212.

2915

13 55 31*

:1. , IZ"I

1763

A-~-~L, ~

~



hul~cJ de Lint Activity Report
Sarnjfl TO) . EFT-4~3061E2W6 EFI

Page. N
Acquisition date : 3-AUGJ0026 13u32n4SJ.

:1.
I.e

Mon~I,. Iff IC C uI/

10.67M ~ ~ ~ ~ I: 2,03VO t.:L7 414E0

l ". '7;J



: w. , .; 0 , N .7 Ai. i '2' '.
Sampi:.'l e : ID N EFT'- 80 1 b EQ!i••I •O: , ii•

PaI :

.umber" , l.in.s ten .tively i. ,ntified b, Nil)

;.,I uc.]J. d
K-40

1..I11. i. fe
1i. ,, 0E+05Y

Total. .etiv

Decayi. /.,.
1.0 ,,8 4.14 •..':'5E!>-0J7

it..;. 4, . 1• ,I45,.E -0[i7

D)ec~ay Cor".p"

a .,145!"..E'.-07

Dec-ay Corp c:.....Si. 4III,.

8.•:..,OOi'E "'-.:' 1.4..4':."'i:

Fl. 22sTi- "i ': ' .... ."K" yl :i.. 'n:o fo.un

I I":: Man•''ually. ed o .::•: i.t~ed:

"M" M. nually accepted

'IV'• FO u,::l~i~de:: spec-i~f:i~c. - .-l:r, .l.i~mit



Vejected Reporl-,
A a EFT-W061206 Wi,

Pag U;:

Acuiito dat g', 5-AUG-2006

.1. ;~. I
.1.

Hal F-W f
Half-life Ratio

J. 09 ý 74M
EnergyN~bun

W i . A P,1.K

†.1. ! 4
:1l.mr'"
%Err; or, '•i Rejected

RG.32

571.3

740.12

"1 . 7

112.87

2! 2 2 12122:: . 7.111 2:

0.1

0. Ip

0.IR

0. IR

0.14~

..6

3.841

1.39 (

0310

A 60

3. 297+07 R3

Not '.'
Not
Not
Not1,
NotyI

IHut:
Not1:
Not

Notl j12
Not

Not;

Foundt r
:2FoundI

Found~ 'h 2
Found i

Found.ii(2

Foundr'.:

Foundc

Foun
Found(2

Found (

Foun

Found~(.
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WR EF1 04-052
Page ? of_.

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •[T--S o

Sample Location (Well Number):. E rr-qs

1. Representative sample collected. Date/Time 6(r/(Z/C- / /'~/Z

Samplecollectedby: Ss , ,,4el Date: 6o•,JZ/o.Sample-(i~atr co ec y.i 4 1? _______
.PrifedName ature - o2-/o0/l

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 k, l r•-
Printed Name

/. ,•A ,. . ,, -
/ Signature

Date: ,'/d /oC.

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: Date:
Fermi 2 Chemistry Printed Nae Signature

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

I,

Performed by: 4LA r 11$i,'mt //4it&-4/-,
Fermi 2 Printed Name . Signature
Radiation Protection Supervision/Delegate

Datq;ý2//9-a2

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

Remarks 4'V/ t'jfi4~ M P4f '04 4 t d1lVC0



J

()-6F I .C/~~

dLTritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-4S061206
06/12/2006

14:22
4 ml

instrument Count Data

1 . Date Sample Counted
2 . Time Sample Counted
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)

02/02/2007
10:00

10
7.4

3388.1
3380.7
8340.7
0.4053

7.3
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
Cpm

cpm

Minimum Detectable Activity.

(Bkgcpm) (Bkg cpm)

Minirpqm Detectable Activity (uCi/mI) = 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
1-2 -ý I ;.

Date

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



WR EF1 04-052
Page _' of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: •|FT'/S (,(o2.

Sample Location (Well Number):. I~r-'

1.' Representative sample collected. Date/Time 6(/t/ . / H-" Z

Sample collected by: So,3 5W , *La..te: 6__,,/____' ~~Prinded Name /U1 Sigrdature ..

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: , ,140 L/ , IA.
Printed Name

/
/ SigaDate':: r

Signature

3., Sample counted in accordance with 76.000.70 Or 79 "Operation of the Packard
I'rDTCIA DD 1IfAA n 1 '•l1f :)"

Performed by:' f " Date: .-'CJ
Fermi 2 Chemistry Printed ame Si e.

4. Tritium analysis printout reviewed by adiation Protecy on Supervision or
delegate.

Performed .v li2 ) / 9 / l Dte: 2,-...

(a -

. Ia X

Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

If -J

Signature I

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-4S
2. Date Sampled 06/12/2006
3. Time Sampled 14:42
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) 7.6 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

(Bkg' cpm) (Bkg cpm)

Mini qnjm Detectable Activity (uCi/ml) = 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 uCi/ml x Sample Volume

Date ?--3 "0.y

Form 76.000.39 Att I 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- •FT- qSi6cIVo... ..

Sample Location (Well Number): --

1. Representative sample collected. " Date/Time b 4/, / I q V-.

Sample collected by: T4",, 3l. bxc.
Printed Name LA ate 6 Z v/ 01C

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

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

Sample sealed by: C .•X/_L fX/; / •.yd'-4•Ak
Printed Name , Signature,

Date: 71o/6L.-•

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: "f,,J'fi/ ,C'C) -c-T Date: - (.o -
Fermi 2 RP Printed Name / Signatur



WR EF1 04-052
Page -7 of tZ-

Attachment 1, Page 2
KT --('so It -

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: -'-t i.-,-'• ---2/ C - ,
Fermi 2 RP Printed Name Signature

Date: 7-tei-o1

* 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: ) / ,AYOz,'/ /
Fermi 2 Printed Name !
Radiation Protection Supervision/Delegate

S qture
Date: -d7

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

Remarks



DETROIT EDISON FERNI-2 POWER PLANT 10-jUL-2007 09n4%35.09

RADIATION PROTECTION DEPARTMEN'*f'

ANALYSIS REPORT

KaGH EFFICIENCY DETECTOR

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

Sample 1D HumberN EF1 EFT-460612OC:

SampLe End Timus 12-jUN-2006 14H22NO0.00

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

...................... .... ....................................................................................................................... I ........................................................... -- ' .................. I ........................... ..................... : *

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

PERFORMED BY::

.......... ................................................................................
SIGNATURIýý:

REVIEWED BY.,

........... ...................... -0 7
.....LGNATURE/DATE

...................... ý:) T .......................



c, u c. viI:J F

k'. C. 4 i- f- e, W. W. :ir

v- 11-1 c IT iý-, T: Iy, 1',-! C:..

C, C. X.

T 4
c. rI Cl (,.'-j G, I Z., 2

I.: J. A. i'.*.'.' T Ull 2 C.
CI U

0 E, D C

NI f. C. X. f. f. t- r. d.

A. J. J.

c, t-: c, i, I-1-1 v- i*::., Zi- CI U J. CI
*1. J. 

1.
("D 0 1:,. 1. d '. 1. i. -k-.: J. ra ci-

d 1. J. C"i c I t; J. ro

by. ri.) 't., v
zlý

V/ C.- 
:1. c-I I 1 0 '1. 2

J. J. 10 1 ....... 2

-1(- W. -j(-

J. 1-1 IU- c,, .1.) J. 1'... J. i -L
x.- J. I-1-1 u I-1-1 -I--, u. Iv, ID .:J -f i c -f c.,

1'.1 k.t 'I. J, (.1 1:1 J-... :j. -f J.
r c., r.

... ... ... .
1. J. -L: C J. L,

f f J. J. -f J. I F, F* D n-12 1. I F: f -f i. i. c.... 1--,.
-)C- X. -X. X. X. N. .'Q. -X. :X. N, -j". A(. -'J(.

-rld F* 1-0 F-I 11 C. I - I -f Ij C'.' - 3, F, F, i I-;

r,41

:1. 1. 0 1 2 J.
i,*.-'.`.!.'-.,J '. 1. A. 1. tl-ý E" 1. 1. ("1 :1. ":k 4 1 F.."'02

Cl 21'. 2 :1. .



Sapl THitl EIET-YIO,.
pane a

Post-HID Peak Search Report
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NuclideLine Acivit Reort
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Paqe n

Acquisition date g 10-JUL-2007 09MNT"ý'.ý.

K-4 :1. 0 8:1. 10.67* 2.501E+00

u C*' i -- ':i/ `:.
:1. (2; ~

r *i



Summary of :-. ,., Ac::"t' :i
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Unidentified Energy Line--.iý
Sample ID u EFI EFT-49061206

Page n
Acquisition date u 10-jUL-2007 090902

it Enrg Area Bkgnd FWHM Channel Left Pw Cts/Sec %Er-f--

140.13
510.99
558.87 6 1.

75 .9
Ps . 1

aSO.90 WS 12 &ME-02 42.4 6.40EWO -F
1022.98 1015 16 8.83E-02 10.9 4.88E+00 T
1118.76 1110 19 3.41E-02 25.9 4.68E+00 '('

Flansg "T" - Tentatively associated



N LA to I idM v U

I A- '' 5. 27.) 5/ 1. 0 1E 0

MGF1 '104 44 Half-Life too short.

SCi.' 889 1, '." I :U--1.6773E-07

CR ... 31 .0a H l -if to shr

3N I P .(~ 1ý1 2.42 3E-0

ZN-65 16' 111.5 6.540-0

AS W' '-11'~ I-9.1 I -ife to short.



Minimum Detectable Activity Repont Muntinued) Pame n

Sample ID a EFI EFT-4SO612M(-.-, AcquisitOn date h 10-JUL-2007 09WH32

DckqndII
Energ>.,
(keV)

I V)("

ND-951: 1

ZR-9.3..

NB-"F

MYII
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSISCHECKLIST

Sample number: 6vFl-- _15 j13 It No

Sample Location (Well Number): c1 7T- / .•/

1. Representative sample collected. Date/Time /I d////c6 / 1 3 3!"

Sample collected by: J AIale,,4, /2 •c.i1./ Date:&
Printed Name / (inature r-7

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

Samplesealedby: -% •ott rol /K ( 1 5t, , a.rtr, Date:- 2 j2/67
Printed Name //" Sign•ture

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

Performed by: j' I-l(-C-• /I M /J , /c /•e-:AP 20ate:0
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiati rotection Supervision or
delegate.

Performed by: I AJ04U1 / Date:
Fermi 2 Printed Name Signtture
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-4S121406
2 Date Sampled 12/14/2006
3. Time Sampled 13:35
4 . Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 17:37

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) .9.1 cpm
SampleCount 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)

Minirr qm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + " (Smpl min.) 1.12E-06 uCi/mI

Efficiency x 2.22E6 dprm/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 20 2r07

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 7 z4 5 L ) l •L&o

Sample Location (Well Number): /• F T - q5

1. Representative sample collected.

Sample collected by._______
Printed Name

Date/Time /-h)/J/06, / / 33-5
/nu f,,L. --:,Q~t,,,i.k Date: n-2-4, /ov'
/ Ptgnature /-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: T ,'tohCA"ar-c-
Printed Name

1111107

Date:.
e.

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

3. LLD validation

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

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP

/,)//i
Printed Name

Date:_ __ ___7



WR EF1 04-052Page_2of D

Attachment 1, Page 2

Sample number: •< F 'T- q5 q) 1 Oý2

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

Performed by: CZ,-- 14.AA--9 / 6 - Date: 7--,/ 6
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 ion Protection Supervision or
delegate.

Performed by: tI/ IDate:
Fermi 2 Printed Name Sigrfaure
Radiation Protection Supervision/Delegate.

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: E q ý5'7 3- 0 7

Sample Location (Well Number): -5/i T- T /•'

1. Representative sample collected. Date/Time 7/3/10 7 / /1 6 /

Sample collected by: NameDate:, /
Printed Name / •hnature-

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: "- •So .,3.LYV,]/ Date: i/Q ,/0;1£
Printed Name / /Signature

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

Performed by: r . m D 'r/d-
Fermi 2 Chemistry Pf ed Name Signa

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate. .7

Performed by: 16) ii (r.I .Date: Z- -
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location 4S

2 . Date Sampled 07/03/2007
3. Time Sampled 14:02
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 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)

12/14/2007
08:00

*10
8.2

3189.3
3181;1.
7944.9
0.4Q04

min.
.cpm

cpm
* cpm

.dpmdp•
.,c,;:pm/dpm"

:9.2/ :,.:!.:cpm . .,•.
.10,0:. V ....,m in..m .';, '

21 cpm0",

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiriiqnmT Detectable Activity (uCi/ml) 3.3 x. (Bkg min.):, + '(Smplmin.). 1.19E-06 ,. uCi/mI
Efficiency x 2.22E6 dpm/uCix Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/m1 x Sample Volume

Technician' Date _______
' 4

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI I GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 6 FT- • ' - 5 7 3 07

Sample Location (Well Number): •FT- T1,6

1. Representative sample collected. Date/Time Q 710 i) 7 / / q0 06

Sample collected by: 1Y. •S36'eA, / , , Date': :'¢t,,/ao!
Printed Name / %(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: S /, I -rLv ..- &,2A,• Date: Z" 4,/29!?- 7
Printed Name //Signdiure

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 # 4j

Performed by: // Date: $ °¢ 7

Fermi 2 RP Printed Name fSignature /
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Sample numnber: F-5 F ''7 3 0 7

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

Perfomiedby: 6•-C- I'.i 6 _ i Date: 7-/¢e7
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-iln Protection Supervision or
delegate. / /

Performed by: A<),Af/95t~Y / Date: -'-- 7
Fermi 2 Printed Name f Signature
Radiation Protection Supervision/Delegate

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

Remarks
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............ I ..................... .......................................................................................................................................................................... I .............................................................................

ID (-**!(.*-,ilý f....................... .......................
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Decay Time = 11 19N45N34.4-'3ý
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Post-HID Peak Seawch RepaM:-.

it Energy

0 525

0 51.0
0 5B.6

0 093

Area Bkgnd FWKM Channel Left Pw %Err Fit Muclidw.-

133,75
705.71
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1118.21
12M 63
2925.52
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15 45.

13 IS. -.3,
15 '20.
13 R 8 ý



Nuclide Line Activity Repnrl-;
SampIG W n EFI EFT-48730',',''

Nuclide TypeN natwal

pone 4
Acquisition date n 18-JUL-CO07 09RAMM',

Nucid E n e Y g -,.y,
1460. 8:1.

Un~o~ecte Deco :O.

10.6* 2500E00 .13E0 v. 2.13E0

:1



nummary of Nuclide Activity
Sample TD N M EFT-4273W','

Total number of lines in spectrui-i-i,
c4' unidentified lines

11umbev of lines tentatively identified

Page

:10. M

Nuclide Hlf 1.00 P.139E-0 Dea Coro (

u, -/c

Decay: Cop

Total Activity g E.139E-07

Flaws "K" Kelnentfon.
"M" = Manually awepted
"A" = Nuclide specific abn. HMKý.
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Page a t'.'o
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: K/.FT- 4/,-,' 1-// 510 7

Sample Location (Well Number): LF I- -/ 5'

1. Representative sample collected. Date/Time_ / / 35

Sample collected by: j., nPrinte d-..e.. " Date: /
Printed Name t~lnature

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: - o,••6wkA , ,.r// () </.. -/11/Date:A•? ,4,
Printed Name / 7iAgnature

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

Performed by: 0 ,.65 V'// - Date: _____
Fermi 2 Chemistry Printed ame Signare

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

Performed by: I") /r#i7'y' / // Date: 6('Z V- •
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-4S41508
2. Date Sampled 04/15/2008
3. Time Sampled 15:35
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) 9.6 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)

Minirpqrm 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

Technician Date /-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: •FT L/).D-

Sample Location (Well Number):. 6eFT- /45'

1. Representative sample collected. Date/Time ell5br// 3ý

Sample collected by: Po.e- NV / Sj4kg.atr ,
Prmited Name or ohq alre il n e

Note: Qualified Fermi I 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 Z-/1,et AJ
Printed Name V/ 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: I /: "A..1777 1 kttQ4 -J Date: 4Z/ ,!
Fermi 2 RP Printed Name Oignature
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Sample number: /FT- q,$//6J -

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 _,L -- / 4 -k14 -/ 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: /ý) 11 ,oftV
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

SignPature-
Date: !- Z -z g

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

Remarks
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WR EF1 04-052
PageLofJ__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: frr 5 023 110 '

Sample Location (Well Number): F-f' -9"5

1. Representative sample'collected. DatTime - I- Oq0 / 11) ID

Sample collected by:(/-hr s t/(11,i oh/." Date:________
Printed 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: /il,,5-i1t7"P - Date:,
ri Printed Name I ilgnt~re

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

Performed by: , C2 .] Date: 4',- .ci
Fermi 2 Chemistry. Printed Name Signature

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

PeD formed by: Z. Date:__
Fermi 2 Printed d•ame " . "
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-4S031109

2. Date Sampled 03/11/2009
3 . Time Sampled 10:10
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2. Time Sample Counted 10:00

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) 5.7 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

J (Bkg cpm) (Bkg cpm)

Minirpurn 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 • - (-' y\, A--/ 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: 6 F1- '-5'-% II 09

Sample Location (Well Number): GFT /

1. Representative sample collected.

Sample collected by: "- I "n s oi,
Printed Name:

Date/Time 311

/ Signature

I-00 /, [)"IO

Date:3 -/1' 9

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

2. Sample container sealed adequatelyto resist tampering.
Note: Use new sample'containers only

Sample sealed by: I4,4 1id IA 1
• .- .. a ri-ntedl Name Uy4gnr-e

Date: ' 0-. C/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; ac ceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2RP Gamma Scintillation Detector # '.

Performed by:
Fermi 2 RP Printed Name

A
Signatt'e

Date:. -,)- 1/ 0



WR EFI 04-052
Page ?fof

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: (•i) 0o.A-,
Fermi 2 RP Printed Name Signature

Date: 61,-

* 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 RadiatioP,-Pr-tection Supervision or. delegate.. -• . i Dt "

Performed by: i• I /'O I L- Date:_ _ 5_,_a _

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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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6.- tq T ' 9 - O

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

1. Representative sample collected. Date/Time Z //,4

Sample collected by: -"2-b--& / -Date: ioo'
Printed Name / Sign-iTdre

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: <0A4t'l/tJt.•d / 5 2At_ b4p,,-J Date:4/ /2 1
Printed Name / signature

3. Sample counted in accordance,,ith 76. 0 .70 79 "Operation of the Packard
TRICARB,000-of-2OOTR"."

Performed by: a
Fermi 2 Chemistry Printed Name / igna e

4. Tritium analysis printout revie. ed by ia *on Protection Supervision or
delegate.

Performed by: 6r•. - , I . Date:1, JL,
Fermi 2 Printed Name V*nt
Radiation Protection Supervision/Delegte--

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

Remarks

t



Tritium Activity Calculation

Sample Information

1 Sample Location EFT4S9909
2 Date Sampled 09/09/2009
3 Time Sampled 16:40
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) 7.6 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)
Minimiuim Detectable Activity (uCi/mI) =3.3 x (8kg 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/mi x Sample Volume

Date 3j

Form 76.000. 9 Att 1 T:TCE ie 390DTC:TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: 5FT L( $? a

Sample Location (Well Number):_ __ _ _

1. Representative sample collected. Date/Time / • / /&
Sample collected by: "7A ;,o

Printed Name / Signam
Date: 'A I i •<

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: 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

SjiA
Si•nature



WR EFI 04-052,
Page__of_

Attachment 1, Page 2

Sample number: 6EJ"- 7 ?t9'

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

Performed by: 176V 4  Y"27.'I ix/..•€/ Date: -4_
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: el 7C 1ILate:" •z?
Fermi 2 Printed Name V Signature,.
Radiation Protection Supervision/Delegate

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

Remarks
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Sample ID N EFT4S9909 Acquisition date a 18-NOV-2009 08n33N39
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: Zr/" 5g25/d1? - 4 ?

Sample Location (Well Number): b r ___

1. Representative sample collected. Date/Time / !

Sample collected by: •9/,J/tLZ_?kr! /Az~7ec ( Date: 4 '/, )
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: _,9U4MOd // Date: &z 93/6
Printed Name / Si ture/

3. Sample counted in accordance-with7 00.7 or 79 "Operation of the Packard
TRICARB 1000 or iOOTR".

Performed by: -s,,,' M. / Date: -7-z-,
Fermi 2 Chemistry Printed Name ign ture

4. Tritium analysis printout revi wed y adi tion Protection S ervision or
delegate.

Performed by: 6Ic Date: Zzýý ýV _
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 -52510-4S
2. Date Sampled 05/25/2010
3. Time Sampled 15:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/30/2010
2. Time Sample Counted 23:00

3 . Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 8.6 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 2673.2 cpm
Net Spike Count Rate (cpm) 2664.6 cpm
H3 Spike Activity (dpm on count date) 6882.6 dpm
Counter Efficiency 0.3871 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) 2.1 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimuim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.26E-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 '1.Z- o

Form 76. DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: i'/- 5c96/1 - •

Sample Location (Well Number): 4/,
1. Representative sample collected.

Sample collected by:' !5OIAI•0IA k•-rý/
Printed Name

Date/Time 3/c9".///) / / 6

Date:Sigatu
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: &/ o

Printed Name / Signature
Date: (0 l)3 /

*,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: ? iLr./z-f jo / C4- " . Date: q. /2 /'
Fermi 2 RP Printed Name Signature 'I
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Attachment 1, Page 2

Sample number: 6'/: 2 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: be ý / (6 Date:, 1-/3 1 P
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.

Date:..Performed by: hzWT" C fff')'a/) l
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate,

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

Remarks
ý , J.,
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I:AMMA][ SPEC': T RO C P ANA]l. I:l;'[]'l•(i'' 1 LYSI S R.EPOIR'.iF;TH]I T
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F:,.":.y-C CI..rr..:i..CKT CC*C *i) I *:.'<'.•~ i.-.<: i~o " ::"r' I :. :.:,,::~.'I.A:i *.*.:d~fi' **i:.i:, :.,, C.IT*.: *,::,. r ':*o : I. 4.:÷i:,c ,'r'*:

Sampl collect I io.n start: da:1 2 5--iAiY-2i .010 s W OO.. w, :: ,.. :ti.~. c i' :c I ) I'. in• ., ::C mciiF'. c.. .;:i " 1i t :.:Y ....,tf . ii

Typ of sample N I 1 Mar;ir~ .~ LCiquid

"fj':e O " !.Un:,. :: CT- fI... M 5.'< .[ iLI..[~: i.,jf :l , 'I I 1 i i n~z0 0 ' I -i

ChUn1:']'"' ! i n-- :::, ' c.":'b r' C: H1:4:.... 1: ,c.,•],;' :.:::' :1. c ~ tC:I...ii H-C ::i

SampTV: lie quanityN 1. 000i.E00 cc,---~~

S :a le.:i ii.:::,' .. t::1. i 00000 I i . . .. :" ., j I geometry nI.- .... .t'iio C..

....I n .A n *~ ii' :g7.. : ~ - ::b. :d : i . , ,:n t.: c:' , C-' (. : :ii. ::, i::i-u :., * .U I. '.,'x "t . :i .i::, , .) (?(: :..'.:. :f;() (i

l::":" *T.::';:,:•' *: . -. ,.'-: "*:* i.:I .C ** LT'*C i'Iu:' .:1 .i . 1ci : ;I " :.c:v' : "':: n L .* TC TI*T,, TC* I. C*I

Pirese" t; : *: c I. live t N :I.500 f; l E.asI l,.i t. n 0 :1. I i:0 .0 .00,0!!;

E aI: e r a t mi 0. "c.(:',•"8 .... .. ... .. eI:: nt-: . dead ti: me l :i ', . m 0.03

Detec t or numbe, r N 'ETT 4 YeaI ,,.i-rlly' cal ,d:a.'tel..I.:, ( :.,. ... '.i'* . : .a2.

I.:,,.:.,, (/:I." U Vt' ',l, ' 4.0 [! , . (.Ii Q.I). .l!i-,•1 ::.• i'": , 1' f .0 , : 1.:.,9t: ,,. I ;(• .•.:;.. i"':2l 4""l1.1
Kev/ahannel N 5.005E0 Zero Ifst . '.(~ 7 1.2 It3 l (i 4A..:I

.... , .1.. 9U. ,5

Ma;;x~imrum 'n]tum•berP of" :i.'e'P•t::i.(oni "t:o res.. ol::•:,.ve(:: h'ult.'.;iple. ts,.,l.:• a: 5

Energy :1,7.' "1 .. ]. :.... * :i. t:oler.an :. 1. Half-life, r.Itio a. .000 "0

t: ( E I. :'ne'rg :Ae - .': :BI.l F:,, I.-II'I C:"• r:,:1 l. I:..e I:n e Le .: C /l. :c: %Err W1:.t-;

,2:' .! :1.40." 00 ,.E[;49 126 :1.2 P79:; :,' .6.,0!! ..... 12 ". 1 O ,,8,'

"" 0 5 . .. ..... 7.. .,. 70 .9 694 17 .:; [ Ei-"-02li 29.. *ý'. ,, 1

,. 0. 65 .1 2t. 2"4 1. 7 , 1.3".' 3. 91" 1:-96 ,, 8.2 E 0 "7.9
8. 0-• 146....• :', 10 73: 15':, ;? 1 ,,i 1.30 '2"923 ,':1.71 : 2 :911,, 19 2 '.72.0 17;•,: "t:c . 0i;i•,



Sa p e Ti l F.'5 0 4-.''

Deca Time 11 l.. 028N~ ii :O96

Pap 1

Area Bkgnd ROM Channel Left Pw %Err Fit Nuclidw--,

01
0I

0i
0'
(I

02

I 6i (Iý

140.0

197.59(.

352.1

5+11.29

49
50
75

PSI
107

R2
73

Pl - W4 " i1 W4 * "

126
137

77
61

,55
24
15 1.30

(A''

37 94. 'e *.) I

11. : 1 -4 ~
130.91

R91 71:

273
388 I
694 Ii

1296

: 1. "il

1L9

48. ..

/3 - 14 Q L

*FoA -)C
1. C/0 K'2.40~



Nuclidec LieAtvt eot.

Page n:

Nuclide
K-40

Energy
1460.81

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

73 10.67* 2.501E+00 P.755E-07 P.755E-07

I1. :1.

:1 Xrwf-

Flgs "* = Key1W.†..



Summar'>"y of Nuclide ::i.vt.i:viy P;:ap!ie n 1!,3
Acl¢:quijs~itl:io:nr ,djatle t 13-...SEP!::-20?I):8 .10 ::.!l,:8:

Tot:.al "..lil::' number ' f l:i.nes in sl.pec:-t:rumt. In

Nlumberi o unIi de'I:;:i. o u::ni ed Inwc',.

Nlumbe of::,e" o'i li.n.e itentativ: ely :i.de•t.ii :i.f:ied l NI:: D 10. 001,Z%

lN.uc~l:ide 1Typ:e n n~at.ur~al

Nul..~:,ide.(: :. H I i.fe
K..-.40.: 1.,,001Ei+05Y

Uinctorri'c.t: edY
:c.ay uCi/c
1.0 2,() -.,755E-0.i~>.87

,i l'y •2.755'".E-0(?7

Decay Co'r-r
uC:i. !c'

I ....

Dec'ay Coy 1-.i.ga
I -.....Sigma " o " % - ::,'. F:

0,-•.46ifi.8E-0 16. 99

Tot: Ac..:i.

G".:ra, Total. A.c.:ivit/ t 27551.-Y

"•'E" = M.'a.nuall1 1y ed.:i t:e d
"M:" = M~anutal ly acc'ept,':ed
"A•" =: INhucl~i~de sp:c..:ifl:ic- abn,, l~i~mitl



FR.ejec-t~ed FR:epo'rt:
Sampl:el.:. ID n EiiF:'.-.MRF51-.3i,...

Ac.,q:uisition date N 1,-SE .-.. I. I. : 9

I u .i :i. ,:I
Nu.cide

Hal1 f-L. i.fe(::-l. ife I. R :a io :

1.09. 74M :1. 26'vt,
% A.•bund:lanvce(.s

:i:neiry % .:I l:,u'nd

l:Founvrd ... 100.00: ,8('

is: ....'7

, .. 7 . 6. 3,,

1:D 0.93i! 66.. ?.

21. '.

I ": *i(.j•
,I7 ',:' ( (45

P9. ,, 5,

400.6 5
Abundanci::."l',::es"i F:ouvnd =

!-H 10.06:l ,,5(!:, t.'59. 1I (ts

74 , .12

771.76, •L

:1. :i. "'? ,, ( .7
1129.8.iJ ",7

:1. ,:t p, ,, p.:1.'::''. 02
1228O&.52

1"787,, s7
X• Ab]:undacl.,,:.es F::ounrd =

1 9." 3. ,,2i

1985,."78

:1. 2 .0,'i ,,'.7((.

15977JA ::. :.i'•,, .0"1

(1 II;E: '),,7

2.:: .i-s 5:. 4.:• 1S .

H'1" 279."::98 ,.274.4 ,70'

(:5,.5 E' ,9£:
"20.6 06 :?!52, if.30

,1 .

I -, ,,7 .

5920
1., 4(5

:1.•,, .3t(.3PI. 20 .
1.1 2 4

C. iu.:7
, 1.t8

(I] ,, : 'i

4.7)
( .1

0.14

I :1. , , i

I., 39,:, 1.63•

1.(39

7,, 33

0.33.
73. W•?'..

23, .00
S3.0.0

:1. ,,'I'R-

P. 158

,3.,,74

I i v ity Is ig Ima
MU %C:.iEc }i:rro:,r

I , i}(.OOOE+3!5 9i.•,.45

--. Not F:und

........ No't:-iFounvd ......
. 9,E-0"( 7 49. 9I3

........ Nt~ ' F ound•l ......

.i.i... t FI::'ound ....

)1. ,, C)7.I. 'sj ::) 4 C, 30

•i-- cot iCtFouni.

... lot: Fc:und -c..

.--- Not Found. ......... I', *!: i:',:s ui 'n .. ........

---... N,' Foun ..d ..

........ NotL F::oun'd .......I'..No' Fou:n,.d:, .
.--Not' F ound1ci

........ Not,' F:ounw"d ........

.... Not Fo,:::,''; j:' d .
.I-Io't Fo und'.i .

ii- t o Fi:,:::,und..
... NioI F:outndi.

........ N'.ot: Fo,',unrd ......

........ Not:, Fo u.nd ......

.......... I I 2'. F:',:::, u Vi.: . .... :..

.... NIo F:'o u.ndl .

........ Noct I::o u.nd ..........

.N.ic:it iound(: .. i (:"

....... N~ot F:ou~nd ......
........ INot F:o.un,"d ........ ...ic Nt: Foun:,"d -...:...

........ Not: F:'o u.nd:l ......
.'....ot I::ounrd.Nt Found Vci

No Fon c ---mci
i M::Not Fou ci tn di.

-- Not: F:oun ct i..

-. '.iot: Fo'.ntdr.
.i, -:i?(?:qi U ci...'.5 i i.-',,fS

........ :Iq,.:': U ::',: '..t''. (: T .. ....

........ IIo :± 3 t:':., 3 ......

Dec::-ay

D c:-ay,::u ,

D~ec~ay, :: IuLn.,

9i 5P



Rejeced R:eport: (c-ontinuedc)
Samp;::le ID} a EF:I-52510--4S,'

Hal f-Li i fe

5•' F 9.1. 9.50.iH,:il, '9. 98
X Abu Id' nces

Acquisitio:;n:1. : a':e :i. 1 i3-SE:'P-20. 10 :M IS = 9

En;er g y I:'tA nd
1024.30* 3!.'2.50
Found ... 14.71

66.01 H 40.P9 140. 51
:1.81.,,06
366.,43:i9.5:i*@

778.00
%Al:bunl,:lanc:es F~ound:: =

3,. 80
6.20
1.37

-4.50
13. 2!3

TC.-99M

XE: 1.2:9M

XlB-1-.lS.s

6.,021.. .441.,83i• 140.50-)( 89.0'7
i Al.bun,:dlances F( ound:[ = 100,.00

8.89D 12.47 196,iY56,:- ; .,, 7.4

A, iv::.: Ii- ? gi. " ,y 1 . ma

( C :. ,, t'c ) % E( r .,.:"

- - INot F n:d':::,u.n .---

2., 703E+05 48.. :1. :1.
........ Not F~ound ......

.. I Not F6ound .

... Not Fou::n:du, d .
..l, t: FoIund.

:1, ,, EI0 1•'-}35 48.11.

.- ,,:.(?ii C ..I ct.• .:V-, • c i '.•
7..4671i:.-0)5 43.,,96

........ lNot l''M :und ......
---.... N, ot: lFounrd ......

........ N',ot F~ound ......
- --.... l..ot F",::un d ......
........ NIotl I-F.oundc ......

RI.jec ed . - bL i ...
Decay, Abun,,

Deca>,, Abu'n.,

Dec~ay

1I.3.161)

% Abundances

A .182 11 74D 0.97

66.91
86.29

1I.53.22
163.89

:1.'76.55
273.,65
*340.57

818I. 8 ,5 O-
:1048,, 0"7
:1.2:.35.,,34
F~ound ::=

67., "'5
100,,.1.0

.1.189.,05
1.22:1. ,,42*-
:1.230.,,97

8"7,,30
241.,,98

351:. ,92.:.

F'ou'ndl =:

79.60 ---.:

4.10

12.50'
6.30
7.46
4.,61

13.,56
12.,66
4.4 ! ,50

iI::,un ,,

lot: I:L.Li'ildFoun

% Abundlances

42.2,30
14.10
16,,.30

11. ,,50
38,, 0:1.

7.49
19.2PO

53. 40

:1. , 57'1: .Y 43., 96
... Not Fo ,iun d .

N......Iot F~ou~nd ------...
... ..... 3jlo t : ',::l c n ,::i c .......
.. .lot Foundr.

Abun).. lI

P:'B-2;.1.4 , (83M 5954. i,88

% Alb:unrdances

........ NI,:.t., F~ound:l ...... Dec::ay
....... I F.I o !'. .'ound .

....... N~ot F~ound ......

:1.,, 0(. 1i:i.,siI 35 29. 29,,
-- N'ot Fi:'ound.

(Al:,',, L..i~mi.'t .. 37., 20%)

Fla I "*I" - e l .:



Un. :i den'tif i f ied Energy Li .1. : ci'.s
Sa',mpl ID: n ,::,E'.). FI -5.: 2 1.... 5•!: 10 -4.ý",*•., Acqu.isit :ion c.da * 13-. EP-...2i:0.l:'.<: :1..0 : .:WIN (Ž2)

it E'nergy Arei..a Bk:ln.::jy'id F::W.M ,nvc .C a..-el Le ' iw C(:::•s/Sec :E.w f

(-.3

0
0
(0

(I
0I
Ii

66."5
14 0,,0 0

35P:. :1.7,2<

652,,18,•.

40
49
50
'75281I•' 14

107
22

85 0.,,89126 1 '1.2

;1.37 1,,.1.9
?1 I.S1
61 2.,,35
55 1,, 64
24 I.. .

133.,30 189 8!I 1,,481E.-.02 44. 0 1.,,471E+-,.00 1''

279 60 2'73 12I. :L ,I.. I1.. hr.2 48) . 6,,40E+:00 F
394.77? 38: :1.3 1.8 .'•6E:-...02 49.,9 6,6:1.E+0'.--'0 i"

70(3..,91 694. .? :, '. '17 ,, 3 5 7.,0E+0t J'

1 2.,,13 1012 I 3 1.041E-...01. 9.5 .4, .88E.00 I'
1116. . ,, I. I. :1.0 13 3.96E--02 17.3. 4 *6 91E+00 I'
:130.]](? 91 1296 1.1. 8.,261E-[03i 47.97: 4.,3"9El+00'!O "Y

I.a s: "T'" = Tent';at:ivel.'.','.y assci.)C•t.it bed:



.":a J)e @ l.: -.~':m:,1. "[ J '[:;:i. ,.:1 . • ::'.,'rh i . Il.) i F.•", '"':, 13.v.'r '..'",Y.:,-.':l : A.;.3j:, 2 ii~:: K'& :'n:: ~ c ..': i Ki .. Sr;il ..,.::' . l 0{• :1o. !: i : I..3~! I:i. ,.3,, 7?3. it,

Mi m :um.3:.l:..: :1: :ectabl:: :1. R'ep " I ("' ,4

I11:i.1"r :L.r m' D ..c :, I) ' :: " I':tc ..-:t I:) ]. ,c:.:: r:.': :. ' :i. v :i. "1ty/ R k .:.',','" b'

;c'. (A I (
sul)-

I".l *4 i.C ':6!:""

F " 1.
SC"4(.-'..

C I C..., (i:

F1N-'--1.

IW O..',5

C:O-" ',58

Nl-65
I'.I *:'I: "G t

3,,,'.""V,,

.. ;.. . ...,. , ' ' ' ::3
A.S-..76

DR-F8,'... 3E

'3 I '" --ii
K Ri' " 15

FR.B-}"86
I F;-""37

KR-W.!.

Y'"88
KR;,-'"89

KIR -3"'. 9

SRB'-91El'

Y'"'9:1.M

".I'% ' .

I 13 :39111

SR-92~

Y -9

"..

14.
.i'

50,

is.

(ý-!) 1.Ii j,,

0 :i..

01.
LI ,a-,

:I .. ,
0.,

(1

('{I

'3 ,

(I}

I'5,

f.? ,

I!! nerg-,,i Y

1014.443

( I...: )

47;", '... 'UB•

:1293.6 : ,4-,.

889 25
320'. O.:t,
834., &2.3

:1 :X '• i ',/i ' ,:1.23. 2

122 :. 0.6.,?

:1.099., ;22
1..3 )) ,,'2

1.48:1.,,84

438•? , .63

776,.49
.3 L'.,"'•'

: . a. , :0

513. 9 ,,:i

1 .i , 1 3.

.4 (?) i:3 , 5,'

388,, 40

:1.3"2., 3:53

:1. i36.01

,..., (.: . f'

10. :31. : 8,

'•31.69,, -:1

:12 0.::,i 4. 9,S"

:1.383. 94
9T•34,,.4 G

i-i"1 A £
S U CC:::. e':')

2.,, 3 3'"1 (.Y
a.'l f 1 -."Li.fe too. ".':, .

6.0 94E i (9
HaI''•:.lf.-L... if e "too sho&-;::,e'

Ha.la 1f-.'L..if le to:,o: s,1 vo-,,1:.
I.Ha:lf. -L.....i.f~e tooc,,: sThocr-(-::

9I i '. I9• , I . .
9.38B97;'E...0•9

3 .691. I 8
Hal.f'-L- i.fl'e "too::,.: -. h;,:Yl:..'

... .5 . 34 . 2:14.,)
:1.,,85:1.6E,!-0.(.8

.H"afI .. i : tl1oo -" ,

2.1 493E--08
Half-L. I .ft too short

2.0 5 2•lE'"'-08

I-ly I" I1 f:" I.. :i. 'f -:i " ,'::,,'::3 .-~'4! I"(::, -b'L

Half- i Ife to t:3sho-rt-i

J..j.' ]. f -. I. :i. 1'2': "i ,:':2'(3o m C. ' l",.:)'

!Ha.lf-L1:"'.. if le "too ,sho",r,¢.t.'

HIa.lf- :. too. :i. Fsh t'::'' .13 ort:
H a. :t. F--I.. s.h':: ,, ::,rt;

2I.F1 ,,''1.926E- 6...'.

.. 4 / '.: .. ':.'"
,'. 4 , l -. a

Half• I-..L.i.fte too:,:. sh.q•ort
Hl-h I'f"-..L.:i.f"e.- too s..ho ,::,'r

1I.27 .:''53E""0i8

Hal.: :.f.-.L.. i.fe too,,:: s.' ow"-,::, 't

H"1al.f -L.I. i.f1"e too,.:,,:. .s.hcr "t'.:

IH.l 1 f...L.:i. fe toos ho:, p-... -,:• !-.-

Ha-l 1.f.-....Lifle too,:•. ,. or-I , ::,'

HafLif t.. oo." shor-t:-..(': :

Hal-IL, .F-.I. i.f~e too s1"hort

I.IH".a.l"...-..Lif :e: to:o s:: h.i A• 1::, .-.



i.mum Detectab:le Ac-t::ivi.ty Relo. (,oninued) Iag U .Samp,.rle:l::: ID) N EF:I.-5P!SE'." -i.'-',:.'•.I• Acq,:uis.it:i on::ic, dat~e a' :1.'• ' .... :201(' I:IN.,-IS ;W'

B .1.. !n:: lSc.rgI ,
Iuc I i.d(..,

It 1*,I'l

NB-9.?4

NFB-9.'- I

I'!-9:I9M

ITc.-1*
T C.-I Q*-.t- 1TC: -101:}

TCL..-104?)

R U"- I1 (;0!'.".,.

C D'-- 10".)
)':1(-1 1 0.11

SIN-I. 1 7
T -12 511I ~

X E ". 1 E-. ?

T E I -. I W.)

TE>-129171•

I -- I3

TE:-13:1. 3

TE-I131 M
XE,- 1I t

I .-..: W3i.'.?
1"tA .-. 13 •i.-,

B TEi-133.;
.-- 13 *.*.-

T'lI.>.. I .. * •I M

XE>..13,.'.!

Is I&1
X ii . 1 .It M

C.S-..13/1

TE-.134
BA-;..13!5M

I I 3 1'..•11 .. Il

X E - 3.*...t ; .
XEl- '"13,,51M

12.

0.,

38.!1,

L.I,

0.

.' ..'

43.

0121

12)

LI,

1.i
63.

4)iL

01.

0..
I.),,

011

0'.

01.

49,

38.

0 .

(k e V),

702. 6,:.
EIi!;;, ' ,9

76.:' 7

74 3,,.::36

140.,50.:
3;068,, 1

4S' ,, ,)8

357.:!• ,992 1. 8

9 '.) " 4 Ii,.,
391, 9

4E*.,, (:'3'

4 (?9 7,, ;":;i

4 1.7,, 9(~.;'

02.:,,1.:.

I :i: ,,j Fl
427.89

:9. s,,,,l

364. 48
149.,72.:

773.•.-,7

523 ,9.87

.81.00, 5'

60 t!4. W, "i:

2::10•." ,47

:1260:8 ,.41
24.7:.,.W'•, 9

Hal- 1 " I i fe t:,: ,',":

3,Ir. "....:. l;'e 2 l .: o .:fY " o'~t

6:.170E-09

I-A *F* . f'! ,, :ic~~; c r- ,:5i ... ;,

Half-Lifef .. o1.. ' sI .:
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: _C/• "" //CV0-/Q1

Sample Location (Well Number): iS
1. Representative sam le collected. Date/Time /,/1 /0 / /3 ,2")

Sample collected by: 0J4 r dfi-hg i6 t, Date: JO
Printed Name Siraturl "

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: (II A~ "/Date_ ___
.Printed Name / SignaturD

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

Performedby: / "'Date: 11-i-?--to
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protection $ppervision or
delegate.

Performed by: ,'/,P/ Date: a t e:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

4-V

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location - 102010-4/S
2 Date Sampled 11/11/2010
3. Time Sampled 13:27
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) 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)

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

Technician _ _ _ _ _ _ ..... _ Date f- 7_- (0

Reviewed By: Date / // "/

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Z-F'7-//.,,70/0 -

Sample Location (Well Number): '//5

1. Representative sample collected. Date/Time 1/O2/ o/I 0 Ii.' 3"0

Sample collected by: / ; Date: i/I,/6't:
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: 'd< Date:
Printed Name / Wignattire

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: C 4 4 " /tr Date:________
Fermi 2 RP Printed Name Signatltre
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Attachment 1, Page 2

Sample number: -r-io -

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

Performed by: &0 -4, Ir

Fermi 2 RP Printed Name Signature
Date: JL-,11 /[ -

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

5. Gamma spectrometry evaluation reviewed by Radiatio-rotection Supervision or
delegate.

Performed by: E4v't' &-4 ,3-V• Date:!
Fermi 2 Printed Name, Si-gnaturf)-
Radiation Protection Supervision/Delegate

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: £fT7- 6 , /2 I S

Sample Location (Well Number):____

1. Representative sample collected. Date/Time ,& q.- " / 09 , 6

Sample collected by: (/1,o / C- Date: 9'-
-ited Name natuie

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: ý- IY'M /-- Date: 6'?" / /
Printed Name / "-•ign~ture

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

Performed by: "-i-?5/e ff'•/I•7z"/le Date: /, -1 (
Fermi 2 Chemistry Printed Name Signate

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

Performed by: " " / _ Date: " 2.-
Fermi 2 Printed N Signature
Radiation Protection Supervision/Delegate

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

Remarks ,

,ýV



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6611 4S
2. Date Sampled 06/09/2011
3. Time Sampled 09:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/09/2011
2. Time Sample Counted 14:55
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 5.8 cpm

4 . Efficiency 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) 6.6 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.8 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniirrLIm Detectable Activity (uCiiml) = 3.3 x (Bkg min.) + (Smpl min.) 1.08E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician "___Date

Reviewed By: - Date • -'- ((

Form 76.000.39 Att 1 P1/1 DTC:,TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: > -r-T-66, i s

Sample Location (Well Number): L/ S

1. Representative sample collected. Date/Time 4 ' / ,'65) )~~ci

Sample collected by: T'/-o,,,w.o••4/,, ,,, / , , -,
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: .1 ,
Printed Name / Siýgnatut/'

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 witlhn 30 days of gamma spectrometry
.assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: f57--
Fermi 2 RP P rnted Name S Natdv

Date: c* ' /



WR EF1 04-052
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Attachment 1, Page 2

Sample number: "--6=i/ V/S
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' / Date: '/
Fermi 2 RP "rinted 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: "- " 1 411r Date:
Fermi 2 Printed NSin re
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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'T" v.to :::' i I..:m l: . ,:X ~.ii::' :: :1. I... .0,.' :., I..iq . i.,::l.U::' IXt:i :' 1 ~ ,0 3
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Sample: ID Numer EFT-61I;i

Sa pl ........... n1. ,,L Operat rs.C:

Detectorl~ number] ,N: DE L: Acquir dat :N.i..-LI 13...JUN-2011 I-.-, ..... ;`,

Pr:•:es::.•.:.e::.•.:.•".:'•::.:.••.ex.•et.:(e.)•:.(•••".( live,:',I." t im;,:.:.:..-•.'t",O:.00 E a p e l:'.''LI.': i veim..e' :N -,''"0 0(:O N4'a'G•("'5 U•)'•"u')'a("(}':(:(":(:'•.':0-0':'"

Detectoru n"u mrlb,,-::r. u~ :i. E.. -4,.::~:,•• 1.:Y"e.a'.•,::] ,r•(ly cial::, at. .,3-.U..201. :', 8,:...

Kev/ch.::,n. nei N'; 51 :::•.,•ce :.. 0 2 E 0 Zer of1'(: :.- .:fse:.: 1.d :. 96:, 8 1. 2E-.0.:1.i"l."a f.-
Dail:y•• cal,::e date ni 1r i b ': '7.f;, a3-JUN-2011 B"} I7...:.I:'"00 - : ,:1,.(,: r..(• l.:,.' ' ,n] :

IE'f:'f:i~c-:ie'Peak Se:.larclh :lPara...meterls'~f:.:::.'••:i..'•; ,.vL : I:'c:: :< -, ,:::'t!I

.St.. ar.t.) . ch.a..n.. e l n:(.( "En- channe -N ."4.096.-(.( .).). ).).).x.(.(.(.e..x . ..X )( ).-(.( )-.(-.( .. ).x K..).)...)..(.X.(.1.:•.• ).-(.(-x .. ).),x ,.).}...X "( )-.( .e(.(.x (.

Energy to3ler nc g 1.75,0:0(..-. .:Hai;/• 3,(,'11 l.f-;l.i fe.i' ratio N. . 0. 0000
Ab nd nc li i.a7 .00 0 Librar N 1(i':. da'.'ter. nl;',"b";":'- ; ' ll:)

Efficienc.,(y:;•, 1 '',''"4 file n: 'FD4 j•lI O f i 'cie i at .u ......... ,,

P " :i't EI.-e"rgyI A.r'.ea. " B.k.n:d ;:: WH..M Cha ne ;.:".:t "P.'w: ':t;/Se: %Err9:.;: F"il .Z '."!'!!..--,;: l.i,



Sample Title N EFT-6611-4,H3
Decay Time = 7

Page :1.

Post-NID Peak Search Report

it Enrg Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclidwi:-

0
0
0
0
0

198.75
35R. 33
511.62
609.18

1461. R6

195

57I

84

46.

0.81

1.59

39*~*7 .09

704.2
102.8
121S..8

392

699:: 1
.13

Pb - 2/

AAA. 6I134



Nuclide Line Activity Repor-k.:
Sample ID N EFT-6611-03,

Nuclide TypeN natural

Page a
Acquisition date N 13-JUN-2011 11WIM

Ncide1.~.
K....40&

Enerpy
1460.81

Area % I::

75 10.11,

Uncorrected Decay:jCorr
I:S. gI

.Ero

1 .5.61

Flagn "*" = Keyline



Summ' a'rr y o'f lu.li ide i v•cr ::i.v i ty
S'amp::le ID) n EF:T.-.6(1.:1:.--'.3 Ac,::qu~is;i.t:i~on ,d:at~e H 1i.3--..rJUN...2011:.l 21 ::31 :54

Tot al. "rtu nm'ber of" l.:ines. i:n spectru
Numb~::er• of; unlridenti::Lf:i~ed :l inre.ii

N~umbrl::..," of" l.ine,-:.s 't:enta--t'.ively., ide.n-tr:i f'ied byi I'.1D 108,0.0 0',

Nuc.h li ide Ty:pe N n•ttur.

I-.uc.lid,:1e
K-40-,÷('

I" 1 'i.':e

i Toa.: A :. i :.v

U j•" ::': r t:;,•"P .' c-: ,:- : l~
Decay uC /'c
1.0 , 2.825E;ii:, ,i!' -0:!1i:.. 7

,:i.t:> H 2.825Eo;::t: I:-0f:7

Dec:ay Co:::'ir
uC i/,::,::
t.25 :L -7

- - - - - - --... .
2" '' ::1: :".. 825E : ",ý

Decay C,:,-r :.. :. I igma
I. S :i. Er ror: i-.c:' " t ": :'' I:%Er.ro

;, :: :-. s 18.5.6:',

F:laqsw "K"'" -:: I<eyl~inre not: "f",::und:
"E:" = M'anu~ally ed:lite..:..,,:

"M" = M-nually accepted
"A::" ... Nuc::l~ide sp::ec.ifl"i.c:::. .:..:w, l~imrit.



Reject:ed Re por-[.!:
Samp::le ID u EF:T..66:1..'.",S A:cqui siti.L . !-..:1.r1::on c tc 2 :: 1.--....A.. :. A. d t1 u 1.3:1 U: I.",54

Nuc:ide
:. •, '

:I.fe Ratio

10@9., 74M 9•! ,2.1
%.'' AXIbund I' :: :ances(: (.,:i!

5:1.1.00*::.1.93.,46
F'ound:: ... 1.00.i 0 0 .:

:t. 67 Ei.i "y( u :.. /c,:.

1 Sigma

%Error'3t. Reje..i,:::ct'-ed b::y
D~ec~ay

119 ,'7,8D£ 0.(, 66.,05'.
96., ,73

1.36.00.
198 , , 60

2:79.53!S
.303.,91
40. ,.6

Found =
X Aundnc::es

Rt..)U.. :1. F.:i! .39., 35D 0.,,18, 497. (-0]8 .*
610(: , !.33

atc~e.s Found =::. A.'dI::'

608,.•,,,19
%v AX bunda,.ces.Y~C(:.. Founl.t~d :::

1.02
3.41

16.7?0

A.4
1,,.32i

:11...40
08,,,:1.

89,8.00

2.,89
•3. 1:1.:

46.,30-?

B. RI

5.94
4.,,11

4.67
7.,49

19.'.2

.37,,:.20:

1 ,, 1)

'.I I

I5'.4'0

........ Not: F~ound ............... :i L:1. I:: ciu rc:i ... ...
....... Ic ic:: tI::',:: . r' d ......

---.... Not,:vl: F~ound ......

3 ':"-4•31 ;:.' , it

........ N.ot.: F~ound,: .......

........ No,:,t: F:ou n¢'d ........'i::"~::" .. :.. i.i." :.i ' ,i

--- No! Found ---

1., 75,:3El-""'0f:1 R7.:'78, ' :

I:: , n ,

:tu.".

De c. a y , f: Ix t.t' ,

';768S.36

934. 06

1 "764-49

I~id,"c' Found =

I., 0 01!:',"35 27,.78 Dec-ayA. I,' - t IN t Foun. ............
[l- ot IF'utic

--. No I FI u ' 'd:: .
....... it'.I I t:I::' iciurd ......

• n., I.imit . 48.48 )

-- ct INot :Found - De.,c.ay

-- - :' I::Not .t Fo un

I:. (-.i::..35 26i, :1.
........ No::t F'oun'rd ......
(Ab: I)n , .. Li.m:it !M:...2"?; 0i?% )

I:P,...-2.14. 26. !81M 3i79. 64
87.30241:,-:.,,98

... . . 9I

785,q.'... ,91
Foun:)~t'd =::



Un.";i de'ntl:i f:i.ed: En:'"e'r.gIy L. i.nes
Samp::le I[D N E:F:T...66i,:1--.-'-'.3i

I:i': Eneiorg!]y AreI I (:)a Bk., q

Piage : ix.

el. Lef .... .,...ec. %lirr" %lE:ff F::l~ag:s,'n.: F'WHM" Ch an'n

0

ra 350. 33
5:1"...I 1.62~:''
609.S,:1. '8

60

9.*... i
, *mm

0 I.
:1.5
•3. 0, :I
I.6•.7

104. E5
392t) 9:I.34E-02 48,,.3;

699i :1. -2.24E:: 2 I 2 6.4
1.8:13 24 7. 2:3E :2 10. ,
1 21 ::2 2 :. :I. 27.-: @ ,,,

F r,, Ž.:q (38

4. 88 E0I::0.-
4. :: ::+

T

F::l.aust g:.: "T" -,: TientAatbi~ve~ly assoc:•iated::.,,:



x. Samp::lex: ID 2 EF'T...661,:.1-J...'.S .'.

M• • :l 1[ ).i ] • : •'"l}.1i-{1'"i}.l-'t}"l"-l"'It",l},iI':tI""t"£I"'I'"I: •: iI"'l""lI, : : : : t}"l" I"' , :l •e"i""i}'{I"+{""l|",l}"i}"1I""t • ""il • • [ : * • {}'I )[ 'I )}"i''I'*I :f I[ )}"I [I )[ :ini u D e t c t b l A c t i v i t R e p o r t")• :i "• )}'il •"":I"*I "I}"I' )}'

B ,::..k.!g ln ,:

F1 IMG'"'1H7

AR-4:1.C1R-541.

SC 0 .'.1.

CO-58iIN. I -.. J
N .. 5

N L I .. (I :.

2I,I-. 63 '.."'

Z - 1....

.S j:.... . ,

B R:;-...,.,

B F .. i...I..!

KRI"- 85M

KR (,..- M'-, .'

I : W . 'i ,

R.1 B"-,K., R...-.' 9

R: B .-. 9 I1.

Y ' 91.
Y - 9:1.I"

S R~" - :
Y""92.

CIi

431,

25,

39'

;.24. ,

I .i ,I

:1. 1..j ,,

0}:1.

01.,

01. (i,

LI~iJ

I?'!

II 4

I"I,

:;.'II ,

,i.t?,

:1IS ,

I I..

I I-.. I

477. W..)
511,,0

.274. f5 ':

I .... . !•. -... t..

114, 44
:1.642? . 42i'

88!::9.25,,6/.'

2 3 8."I! '! .", I- I "158. ....

:1 22 W-,: , :.-.,i

1115.5

4 ,38. 3
5 :5I. * ,, ."1

776;:.:,,49
8 1. ,,

1 51.5, LII
4.i:, 4 ,, 6 3

5 13 :1 ..)1076 ,, 1'.].ý

519. 3 W:

1 1 1,1.

81.. ,9

I024.3 0, ..

120.90,. ::

I.."• .!: :!., g

:.:2 4 ,, ".6:
!55!;5.60

1383.S,,94
93.4..4.6

MIIM U M:'•''

3S,, :4'?:'4'.:I!:x "".(:

Half-Life.. ...... 1... ...... t.o.. sl.. ,:.
6,, 8 4 2 6 E:"('.

I.I..."' I I'.. :i. l' I.::,.:.,:::, -•.Ih ,::. I"':

Half-L"1..i fe t~oo short..

Half..- L t "..I. i.fe too -sih or-l::
6,. 8698E-0...9
6.7, 994E-:..08

7 , '-'•I) 1."' " I I-''

I I I I I 'i .

:1.22Ei:671E-..08""

.f"-L.i.: too sho-i.:

:I.I I "f:*':': Ii:"" I 1': : 3ii

I.,, .ff 'i ''41 ii:...(

:1.3,285E@;- 086~:"()"

7.6719. E : 6li:-"09'

1. 4026E-0

H ,'.', :1.-"1'"... :i.- "1",.: '1o ' •i;" :)•'.

Hal:• f"-L.. if e to,::,:: sl" -t, cm

:1.39,3"4:,'.E..-08!@

:1..68?761Ei:...7
HaI~...l.f-L.. if e tLoo sl",o'•".-:

Hal.,.:.f-L.t. if le t~oo sl'horl"'

:1. , 9:3i6 S1E..('6
I.I..al f"-..L..if le t'oo sh o',rt

9.03@ S6.5E'l:-'09
9.8,9155E?,.li-.0.8

Half - L, 1 F...I. if 1:e to.::,,:o s h o r" '
l.al f-L... i.fle too,:: slh,::,"t-:
I.hal1.f"-..I. i.le Lto,:o,:: slhor-"b-
Half,-,.L.'"...I.i.fle too:,.: -sho. h .::,'"t

Hal1f..-I..Li.fe: too sh oer:(,
I.H.'.lf1.1-L.. i.fe too slhorl:..-
Half11-L.I. ife too b::,:: short:'m:
Half.-L.:.1.-I. i.fle "too sl"h,:or,'.,
Half<-', L:"..:if e "too "sh"or:tm.:
H.1al1f-L-I. i.f1e t oo shol"•,::,'!

Hal."1f'-I..Li.fe..' t~oo:: sl" h,'or

Ha-lf "-L:i.f'e t:oo sh,:::,'et:
t.H..',lf""-L. .. i f'e "to,::o:: shol-, :::'"



:i. ni D. m ()ete,"ct abl•E-:. :; I:: e 1 e i : :i. v *I:. L : p .:., ir.: (c 'nt: in. u P ' ::agel : 2::'.,
Sam. l e ID : .1. a .1) I :"I" A q....us :.., f:.,::lI.i.-.:1!';:i.'ion a .:" .'a,: . 3 . JI.J.. .. I. :i.d:I. :I.n 13 UN.201

B cl.. gI":IiBckgn(:
Nulide

l e:i :i. .6

I IL 9 *43
S FB-94

N~ B - 9i),*.-.:

i"-95ll,

ZI:0,- 9rL

M0..-991,

T ..-10:.3

"T"C-:I.0,.,
i;H' -- 1 .'-j
.U - I

FRU-:i.(.!)6
C D-109
AG -LI-10 11iI NL I il',

S l.. 117 11

S B -:1.2
iIZ-12.5H
'fB]-121-

11 127 r

C:: Ii...1.2

TE...I.2'!.)
TIE.-.-i.29H"
I- I "i1

TI 13 :I.

T A.-. I.31r,
Xli. 1 .3:1.HI .- 13

II .-- I. 2

S:i . 1311
I .- 1 i. i
T E1 - 1 X?

SI-133
I 13

'rC... 1.34I- :I. 1

"X E - I.5
Xii- I 35M

26

20.,

14::.,,
(I).

22.,,

0..

35,

19.,

6 2.,,
26,,
42.,,*,!I,,

49.,

39',

69,,
0.!1.

29.
5A,

42,,

4'.

0.1
52.

137
20.

46.,,
32.,

40,,

0,,

Energy

E'Li '(3)
(l:eV)

590.28B

266,, 90
702.,6
'765. W. ')
235 ". 6"::'*

756.,,'72

743.36
'43 ':"'S

I 3I 9Q'!Li:1. 4:0., 50'
":306,,8 :I
497L. ''

I'' ', ..,o
318. T"..,')

62 1. ,,84
88., 0

9: 37':.,,48
391. W,'-)
:I.58.56

60I(-'2., 7:1.

41.':, ,90

202., 8.6,,

1.96,,56
536.,09
:I R23. ,"(.*.-)
3 64,, 4 8:
:I.49 ,,'.-"72
77;3,. 6"i
:1.63.,9.;i
667.'..',69

32.2 ,:. 86

529.8,,'8
912.,,58

81.,,00

604.70,'??
884,,0":.9

2.68.2-114
1.260, .4 1.

2.49.,,7Z9
5P6,, 56

N C/ (::')

I.I.",lf".-L.. i.fe::: too shor:,(";:
Half-Life 't:oo sho'rt:

6. 4 2 2 0 E-

9.......... ..... I.... : .', .... '. .

1 4, 2" -:16:.... 07I.al"."f'"-I..Li.fe too s.h.l]o'r-.:,

Half f t1 I :. L..oo sih or:2 ,f•,::. 210E-O--09

Half-Lifeo... ......... :: sh,:Irt
,f i f ,, . Li L-'.''I'H.al 1f.-.L.,i.fe too:,:: sho c1-t

I , 3 .4 ;I..!1!:.. -.Y

6, :.579.4Ei~i- 08

"7 ,,I ;I : I / I ? IP ! L " {);:

97,'Z82.6E-:"09

4'.96 32E I .8

"; ,,"': i' I 5 E' "'(. "

.. . .,.I .. ('. ..
Half-1 i: " .. :.f e too:,:: s hor,!.::-r

:1. . 8i6 661ii E..( -Y-'
1 .0601I08

IHalfL ''.:i.fe too shio'rt!.

: ,, 3,.' 0l' " .?

IH1"alf:'"L..i fe 1.too -sho:,rt:

:1.,,20?39E-li:"08£'

•. 9f ,, 7 5 E - W:',.- "i

I.I f-LIi fet sh'ofrt

2., Haife:sc ti.o ( ,

Hal Life to' so .rt:

Ha.la1.f.-LI. i.fe,.. t~oo sh ori(.,-

I..al f-L... i.f",.e: too:: sho'rt:



Minimum Detectable Activity Report (continued) Page N
Sample ID 1 EFT-6611-0.3, Acquisition date m 13-JUN-2011 11WINW.-

Bcpn:l

Sul-I-]

**-1 C I

1-1 I

C (1
X E -

BA- 140

BA-.14:1

CE 1:1.
LA- 141

BI -1 .:
L AY -i1
C E - I 4

C 10:1.

EULJ.*.*.?

EU-154'
EU- (15

EUi156 I
HF I jA

BI -i 2

r L -2 -'

PB-212~3~

20.

(.,,

4.,

47.

411

37I

331

301

311

19.

42.

23.

62 .

E: n e r

455.4L 9(

1435.861

5r. 3

"5 9 6. 41

I ( .1 , ,I

133. 5z',,I

1489.1

6 4. 6. 2I.)

II EI

85 4 :1.
15.~ 0 ,,ý

15I 8.

1"ID('.I
Wi/co)

9.553 -0
Half-Lfe to shor

7.167R I I

Half"Lif too shor- I

Half-Life~ to so'[-'
Half-Life to sor[

HafLf too shorl I

1.27GIE30.

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

Half-ife t o sho -(:.-
Half-Lfe to shor

7 0555E-W..j

1.895EL0

L4.1694E-08.

3.2918E-08

1. 11 1 Li)We

7. 8BI*E-j ;Ic:r

I..I:LI I I I 8

2.8437E-06 ::~I:
I iiE-0

7.6020E-0I

7.9270E-0

5.835If 09



gk

WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 6 I 01oh,72/,- -- 5I

Sample Location (Well Number): C F 7- '-i/S

1. Representative sample collected. Date/Time. /49/-//, I, / /6/7.'5,

Sample collected by: />,,-/¢,.J / Z .. -. _. Date: 141,;2111

Printed Name / Signature

Note: Qualified Fermi 1 Personnel or other qualified ihdividual 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: /
Printed Name / Signature

3. Sample counted in accordance with 76. 00•7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: "'oS(." M- Date: /f.....

'Fermi 2 Chemistry Print d Name hture

4. Tritium analysis printout rev ewed Ra iation Protection Supervision or
delegate.

Performed by: "ic 6i- Ef -- 7 *Date: t/'. -'-/

Fermi 2 Printed Name Sig aturw
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-4/S
2 Date Sampled 10/12/2011
3. Time Sampled 10:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 13:40
3. Background Inf.:

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

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

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

Minitrnim 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/mi x Sample Volume

< MDA

Date //-/-I(

Date NOV 01 2011

DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of___

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CUECKLIST

I:

Sample number: Numbe ii - 15 _
: 5

Sample Location (Well Number): E- TF- '-Y 5

1. Representative sample collected. Date/Time i/t)/A1 / bi.' •T

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

'4.
.4Date: 1o/2g-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/-,, •iý4 4 , / --.
Printed Name / Signature

Date: /ol/- //

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 rinted Name ature .

Date: _____-J_ _



WR EF1 04-052
Page-of

Attachment 1, Page 2

Sample number: XPF /,.-/-// .

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 f '-

Fermi 2 RP Printed Name . ignatufe
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. • . , /

jj

Performed by: !t,< A K-,Q - !
Fermi 2 Printed Namei
Radiation Protection Supervision/Delegate

Signature ý
Date: .)-/7

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

Remarks

,/YV
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Page a £
Sample ID N F-0214 Acquisition datet I -NOV-2011 1:!93

F'ermi 2.: Radiation Protection Gamma. Spectrosc•opy Report

•. ,. :. . .. .. . (-** i ~m p i~e ~YxSample Parameters . -
Sample i0 Number: EFT-iOI00I-4

Sample collection start date: IE-OCT-20I1 10:55200.00
Sample collection end dte N'' 12-OCT-20i 10:5000.00
Type of sample N I . Marl. Liquid
Sample quantity :. I. UUE0 1c-.
Sample geometry n M221.L OperatorN CUL

: ** .**. i IAcquisition Parameters *** i..--
Detector number N DET 4 A, Acquire date m i-NOV-2011 1509030.76
Preset live time u 0 80:5:0,,0 !Eapsed live time 2 0 00:45200.00

Elapsed real time a 0 00:5:00.62 Percent dead time g 0.,03 '

Kev/channel N 5.00032E.-.01 Zero aoffsetR -5.54949E-0:i
Daily cal dait.e '.i :1-NOV-201I. 07:48u09.27

• ... *. ** . *.,.,::,:...',:,x-,:. x. '•. .,. e.: a,'k eacSeaarech.,x.* .x,,.*...×-:.a--.,m. ...,..,is-,:
St~art channel-. u 10 End channel i 4096
Height sensit~ivity, : 5.00000 Shape s!ens~it~i~vi~ty : 10.00000
Maximum number of :itierati:ions to resolve mu~lt~iplets : '5

• .,:,...,(-,.* ,e•.x.x,.,•Nuc**, -lu ided :Identi ifi tcatio arnt rs-P..:,ara-.m.-e.t.ers..xx.,•*.•-,,•,
Energy "tolerance i :1..75000 t,/" Hl.l-lf-.life ratio i 10.00000

Abundance l~imit n. 75.00000 Library a, dacrmasi.ervnlb
Efficiency file n EFFD4_.m211 Eff"i~ci~enc~ies at u Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left Pw Ct~s!Sec %Err Fit

1 0 511.27 19{:0 R4 2.,48 1023.58 10()1.5 IS 7.030..0297

2 0 596.24 33.:<, 10 0.89 1i93.51 1186 :i3 1.23E-"02! 26.J1
3 0 610.06 46 38 1.23 12.21.16 1213 IS 1.70E-"02 35.6
4 0 1.461.01 77 4 2.16 R92;2:i.99 2914 :17 2.85E""02 1.2:}.9



Post-M I : v'.:. . .... • J 1D,• : .Peak Se r h R p
f:ic qu i• t ic~ T:ixn:•.... 1q'i~Jpageil g •:1.•!•: •i3•

I.[t: E~;nergy'" ii A r e a,;; . - 'B k, g ndir~ F W .FI M C h a .! ,n 'n e 'l . L .e f t!: l: w • % iE ' ,rr

U
0
U

'596.24-•'

6:L(1 0.6

1461. 01.

190

33
46E.
77

24
2i:.4 IOR3" '''",,0. f. 119. 5 1 '..:, :
103 122'19J.16 5t
2.1. 0922:t•!:ii:.9, 9.

118 :.6
1213
29)14

1t8 9.7
1.3 . . :1.
1.8 35.,6
1.7 12.2:,9

K -4

l;:':i. !'- j.:;] :i9 ; .

¼1

{. ̂  •



Muclide Line Activity Report
Sample ID v EFT-101211-40

Nuelide Types natural

Pape U 2
Acquisition date N I-NOWRO11 15H29:30

Enrg
Area %bn %Ef

Un corece Dea Corr~ )

u i/c C' ' /1 .

I-Sigma

1.5. o:)2



Summary ofi Nuclidle Ac-tiv.,ity
S.amnple ID t] , i]:.- !~ 1 -, Acq u:is. i.t; io :n dat N:b., 1-. "OV,-20.•11 1 50:;•9 00

TotaI. :umber o f l :i. nes. in :pectrum 6

Nur:er of lines tl..ntaiv.ly identified by ,ID 4

Nuclu~ i.d e Type t n.atur•"al

lucid iI :.fe
K....40 100E.5Y

Unco'rrectLed

.00 3.071E I.7

i.ty a 3.0 .- 1 •

Decay Corr
u[ i./c.,-

3,,. 1E 0

Decay Corr .s ima
I.-.Sigma Err"or::n %Er'ror' Fl..a g..s

0.,397iE.-.07 12. 922

'To tal Ac~tiv

Grand Total :i.vity a 3.071E-07

Fl:a.gsu: "0" - I'ey! i~n,:.' not f'ound
"E" ... M.an'ua:,lly edited

3.0? iE'' 0

"N" -: Mano"ua~lly a:cc,.,pt:,;ed
"A" =:: Nuc.id i,:e slp•c~ifi.c:: abn, lI i~miti;



Reject~ed Re port:-
Sample- ID a :FT 10 2 4.i...4

"Pa ge.-: N
Acq uis••it;i on d ate: g 1 ..NOV-20:•11 15MO9W,3

N i.uc d :. Hal f i e
F.-..18 109:.•74N

Hal f-Life
R ati o

265 I~ .1r5t.';']c.z

Energy NAbund
511,,i(.00*!9'3,, 6

F'ound~ = i100'). 00

RU-.,. i. 39.,.,,;5D"="

- ce-F. undI .I.
% Al:undr

I .1.3 5260M 5 1538 135 40
237., ,"7
405.-, 45
540.83;
595.,36
62.f:..1. ?9
677.,34
766.,68
847 ,0 3

947.,86

1072 55
1t1;,36.1 6
16 :t.3,,80(?

Ab:/i:urndan:rces• F~ound: =..

89.S00

5,, 92;...

"7..30

!11.,40

8f.,,50
4.,10

95,, 41

6.,96

41.3

....... i39.:) ,, 70
4.36
5,,.70

4. 31`..9,4 I, 35

12.56
1.I....66

5.s:,,35
6.,75

94.,90

5., 48
89. ,,00
32.h80 '

20.,30
1. 74

.46.,30

3.21

T, 9-4
4.11

15.... 80i.
48.48-,

A t':iv : . 1. 'i'.'. g a~

Acivt I-sgm

.CIi i %rror
1.OE3 ,,90!P<X: ?. 65

---.... Not F:ou~tnd ---....

2, 75"AE1-07()' 35. 60;.),,(!1•

t I Found .--

SNot Fou .

No It L Fcunccl.

1,0001ii+$5 R6!.0, 5
........ Not: Found ......
........ N.ot F~ound ......
---.... Nt'-c : F:ound: ......

--- I-ot IFound.i .

............ u T ":

,--- Not F~otun•d ......

. .. ::Not Fou c d .....
....... N'.ot Founc d ......

- INIot Found::i .

- NIot.Ft:ound
--- Not Foundi-tcl

........ Not: Found ......

....... oh:t: Foccnd '--......

[. ot F ound ..l
........ No,:t Found .....
........ N.ot F~ound .....
........ N.ot: Focund ......
........ Notcl. Found ......

--- Not Found ...
........ N.o t Found ......
........ Not F~ounrd .....
---.... lNot: Fou, n trd ......

Abun.t

Reece by:i:Ci:

e0 .(: Vay ., fi I:ut.,

IP:'M-148M 411. 30D 0,,.49 2887,,;.1:1
4 ;I.4,07
432.,7'8
501,,2.6
550,. 2?.*
599."74
6(,, 11 ,,26

629.97.Y

915. i33

fan'c:';-:s' Fournd =

Al:n.tn,,

% i jund c

B I- 21:.4 1 9.,90M 146P.,16 609., 31 -*
768.36
934. (!16

:1.1.20.29

1.38 . 11

1 '76.4
F.ounid =

1,,0000+35 35.60 Decay

---.... N~ot Found ......
- I-.lot Fou.nrd - -...
--, - .NtFoucnd.

--. N1o Found
(Abi. ti l. 48.48 )

%; A;lbunrd ance.s



SampIleA ID) A A EFT 10121Al 3

It Energ Are BU' n - F FA

S51.2 ji90 A24 2.j48

0 596.24 .33 10 0.y ~ :.89i~c

rA(:;CAI.A1~Pag g .AAC~ (

I A cq i it o dat :.. A-O -2 1 A1309230 i A A

Channel, Left: A.' CtsAe AEr %f Flap....

1035 101 18 A .3EO 9. 4.9E0 AI *4A

119. 51:.:. 1186 13 1.3E0 26. 4.8E0 T~AI'"



:,. Detr'*'oit Ed:•is•on, Fe(:''rmi 2• HDA)•: Report•i:,• (B,:.ner•:'Yated .I.-..NOWS-.0.11.. 16:10"3,8.,38:• x

Sam~,I'3pl Ji. D aElFT:10 1.211403

•: 1 <uG).2 ..: fi il I f.- 1.(:iu... :....4 ic3 ef
Minimum Detectable A:• tivCi"ty" Re.;T

Bc'kin rI "fld Enj";ergy NDC c ;j3'i
Nuc,:" li.,:de Sum,.r (1'.'.,:) (u.C:.i ,::cc.)

9- .. -47 7:•5 I 8 -. 8

Nl- 2 11. 1274.4 ',. 7 :.1 •2E-09

S- , 1. •. , I. .1. f.. l.".....:ife too s;hiort''-

AR:;-..41l. .o .1.293,•.". H..a .'lf.-Lif.:iie btoo:: sh!"or~t'

3•--4 I 1 -t,.:' ~ .l,, I .. WE . .):" : i: :,j i" ('"

CR-5II 8. 320.0 9 3E0 ' :...
1I1I-54, 25.. 834.83 8.1,, 1 6 ,

.O 1 .123. 25..4 .... 1,.59".f47E[i-.08}:
MII...%', 0.i :1.810.6!,•-9 H.ia.lf-...L.i.f~e to.co s:•hortl:

Ii ' I ill:- I t;811

I 5i I. 5.3• .. 5.I 146 .-."8
COI...i 39. 122.06 ?7.19 E-. i

CO:}-(60.i .18. 1 , .332.49ii 9-,:..]32GE,[[...;

N,.1.-65 0.. :1.48.,1.64 Ha-'; .l".f-Li.i.f~e tool:: shorft:
ZN..1. ...(... 17. ,1.1..5. 5 ,.,'"] 1. , C7.1. ..-0I8

ZN-'6 i8 I" i f "':c:, .....4:l38H f eo ,h

lE-7l.--.. 43.: ,. 1.0919E-08

... .. 7 .49 Ha i ' : ,:tioo s.ho'r.t

B..R-"-S4 0. 02"9:.6 ,,Hal}.I:i] f-"L~i. fe "too sho."•.rt%

WT . 88.5 HafLf to hr
DR.i; '-W`J 0. 8 02};..:,,41t Halfi:-L.t. ifie tboo sh'orti'

.i"..i.'ii 55. 51 .9 1.8977E-06
hlx 51 0., tl151I,.I, .1.8 Hal f-.L~if t.. .oo shol.;r~t:

<.if:L;,,1C f C....ft ...... 1' ,t'." ' .,....... I ...... I , "• 9 :1." 0 16.'I 'I T'"''i:J8
R 8 l1 .,• 1076.63 I.B .. E 0...,

i~I3 P(',.-.8 :1. , 1. (?'' D Ii ,3 ; ..... . ,,,t . •. c~':.:

l.:'"I ,k ; (I], , : 32 , 'I"$ l fl-h-I "f""" . i "f":-:, '!:: 4o'ho ,t ';.

R,-'8', ,' 4 8, Ha3. -l..-ife to':i o shor-t
I.F ,I •, 3i .,, . , Ha• f-L.:i.fe t::oo h:ort;

I'"" II .: ' .1.,'.'fl ,, F-e t e :-e

I l ".i,, "I. .9. Half-i e 't.oo s' hort

RB'88 0I, I. ' I.-8i3f... I..- fe too ho lrt

4-8 1. 1 '3.0 7.7225lE-09W

K.R-8.9 -, 1.., 2 " 2l0.. f-.I.fe too short
RB.-89 0. , .: 3.H, H f"Lif. too h.o t
FRB-'9(.'.-M 0.:. ,83,'.6 Ha f-if to s or

82. 23..<-.; Ha.lf-.I..i.f'e to;co ,sh'ortb
Y.-..90M.') 9. 202),t.,,51 Hal f.-L..i. fe to':o "-:ho'rti.
SR. 91- ,..2 .3 a f-ieto hr

YF,.-9'T2 0. 9,,4.4.6...... Ha:lf-L.i..i~fe t:oo -shorti'



Min. De 1+. c ] :erectable Ac'tivi::i.ty Report (continued) Page g
S.:mIpl:.e:,ID N: EF]:T...:10I.R:. 1...4`.!i- Acqu~is.-.it-;i~on ,d.at.e,-_ N: .- M.bOV-20.:11 150900'"••:ZJ,•

B 1 1 *~;r:qi' :.::-I.... g .'c d tci *n er f:! Y I"ID

:'.1 1 : N : ."
('u,, i .Usl ( I k.e:Y:V) (uC . i ' " )

S1:-..9,3 0. 590..2....8 Half-L-..ifle too shortn~..
0. 26. 6,, 9 Ha I. f-Li. fe oo sh t

t.17...94 i 7. "7,0..2.., '63 ...'6:1.55 E-... )
: .. "•..•"• "•"24., 765,"-::.79 :1.,0566E...08"'

NiB-95M 42 ,,235.,69 1). ONION.,..-0
ZR-95 1. 756.72 1.3163E -I 0

i.1:-9**7, 0. 657.90 't H,'l.f...L..i.fG.: too short
Z(5..9 0. 743,36 Hal.f-Life to short

TC:-991M 0. 1.0.50 Half-Life too -hort

"C1"0.•:1.1 0. 306.•I,8:1 Hal f-L..ife too sho;:rt
R.U -. 0,31 .3. 497, 8 1. , I623EI-I

C-1.04 0 57,99 Half-I...lfife too short

RH-I:;&l -:.-0 0,. 3:8. ,90 Half-L1'i..... i.fe:: t"oo" sh"•ort
1-... i 0. 72.50 Half-L..ife too s.ot,

R[I.. :, i20 62.1. , 84 6.'. 6 1E "i8 : •. ; "
C -D -" 1 9. l..03 2. 603E1:ic '-'r.Is. 7
AG" :L :1.s OMs:. i). " ,'.P.,] 6.. 1 9 71: :....i f;I

S I:- '!'1I3': 3 :. t.:q , 6'-i'681l i:.. 0'
St.. :1. 2. . 9. .. ,1 t. 6. .,.. L .

S ...1.7] 1. 158.56 1 216

WIW G Q)1.. 1 9.5512E-09I

-. :125 26. 4,.27.89 1., E , - 8
T E"125H "3 .7 :1. 09.28 2,i,;.';,92:6'6E•F-''06

TE-:I.2, , 4190 Half-Li..fe to short
iT---12?M-' "6? 57. 60 :1.9 .632Ei-.-05
X E -. t.27 60. 202.84 1. 3269E."~r:-0.O8

TE.-.3. 94,, , ]. 4l5i. H fe too short
TE.-.-1.29M 31:. 6,•i95:.88,:,,"! 3.,35!62E--.07;

X E.129 ,., i 6.5399-07
I .-. 1) .. 56.0 Half l-Life too short

- 131 40..".,, ,, 1 ..0 "." :- -
....i.3:1. 44., 364.48 :, 4.440' 5E-'0'8"

SE-.- 1 1., ,, 49 7 IHIa. i . 1 f le too shor
" 13- 1 0. 73. 67 Half .L.i.fe too sthort
XE..-:1. 3.1.M 44 1,;. 63.,93 8. 6721E.-T07

:.-..132. 0-. 6 .'., I6l9l f .i too -.s--.hort
T ..... .............. 43.....' 6 4.' . '

BA-.1.33,.39'.' 302,t.'"""" 84- 3. 090E ~-'08
,A-6 ,1311 .. 2 0... :i. "fLf1e .oo short

11.. .. 0. , "-29 7 H "1 f.-Life too short
TE.-.i33M '1,,. 91.2.,,.58';•. Ha:lf...Lif [e 'too s.-h or•t
XE... 1.33 ý40, i8. 1 1., 00 4.591.80-07
XE..-.1.;331M 44. 233. 28 3,0:052. 005:l:" ¢J.
(:!;'' 1.314 29. 60(!I4.70',': 6,,"....65"E. ..09

1-'"1.3,-4 0,, B84.0-i.: ,, .9 Ha.. .la]f-L.I.ife to'of short
iD- 13.4 &,. 21.0,.4.7' ''-- a.la f..-L.. i.fe too.: s h o pI::

BA.... tlS 0. 268,,.24 I...al]f...Lif e too s.hort
IT- 1 "?,•.` 0.t 1260. 41 Ha.1.f...L~ife. too sh~ort
X E-I.3...-35 0,, 249. ?9 H..a.l,]."-.Li.fe "too .shor:'•t
..XE-1i35M1 0.~k 52.t',,56 Hal f...I..i.fe too short



Mi~Lnimntu'm Detec. t ab.•(: le,'].:: A:ct:-'.iv~i~ty Re.-p::orit: (c.onti::nue•d) P:agle a: (
Sample D F:N .•. . 0., Acqus... .: :.: .o n da t I-Ii. :1.a.. 15090 0

Sc-1. .[1d Ene.r H M )
Ntucl] i.de•'' :3kull', (k.:eY'j (W i:/,:'e')

C:S-I '6 ".,9.. SiB .5 .:1.,460i~3E-08)."•

1 . 0. 3 3.i Ha.I...Life ':::o short:;

X~i.. I .3 7 (iL I.5 ,IT- .: ]. 1.... .i. i~ Lr,v .;:ij. r '

XE-13',-'0 455.4 Haf-Li.feX too short;XC ""-138 (C, i'",,8 ,. :1. 8 Hal-].L'"l.ifle to,::o ".s.Ihort

Bi ,139,, I0. 14. f'-I..:i. o shc, ort

.... .. ...... I.:,. . ... "" .'l5 I :, E "[.:]
"r-I. 42 -58 7.0513E-09

.• 12-I.,,.• Half- f t o i'sIh r
...4.)2 . 53. 32]/,,,. 7.2339E-08'• :"• ::•

LA. i I I.0.,; 1596.49 Hi o

...... 0..,,0.22 Half-Life o s, ho'rt
...1.1. W . 145.44 31.:3;" -: -t..A.. 1..4.:1. 0.[ 135 .5 Ha f L f too: short":•

,,•.--4 .. R55.12.alf-Life too, hortLA-:,•-1.4}i'.! 0. '64...1 Ha f Lf.o h r
E.-.' .... 293 .26i H.-al.f..-L.:ifIe tI:oo sho;l:rt:

COii.. I.N45, :1.33. !54 5 , :.6184E,.fl-08.i]!

:--4 14 , I 5 II f-Life I ;::oo m,:,L
HD....I.7 3"9,. 91)L ,:.10' 1.1J202:.:E-07.K•

E:U.-.t.4 :17. 1/004E.' ,76i. 4.1 t942E[..-08@
EU 15 *. '... 34., .. t..0 ... 3 I1 3,,.1.......E:.. 0.h.

, 2 6.9., 154500....

:I.1 (,}I:3 ( I". I. I:.:" 2, .I . ,.r.,L,. o5.I. t- r,

HI:-. 18S:I. "".82, ,." ,0.3 1I.,00,05E•(~!-0-(•8

F;,:I 8t...:.8 0.), 15.0:!,;3, Half'[-.L..J ife too,:: sh:l"o'r.t
(::'*U.. 1.9'} 50.;i ,, 1.58,,.38S 1t . 3.127E-06"-...;

I.-(3-F'.•3,44.,..::'::.9.,19 "9': 9 @, 2.. E•;}•.li-O-_- '!
i.,''[--20'' 30 :•;. 569:'.......... -:6,.i? 57'74iE...09
TlL.-20.:[8 0•. 5"8:'3,:.14 Hl f-l.[.-L.:if e, 'too s.•hort'

PB .- 212:.I .0 . ~ 238.0' 6,3 :. Hal:.f.-I. ife t:,,Loo ,s.h ort
I:B.-P21.4 0.~l 609]I, f.'. I.-..3 Half-.L..i.fe toco shor~t

.. r.:.57. 2 .0.98 7. 565'7E-0"6iX,

.. I...-i7 ip1.
R.. ,- : i ]`.6,9. ....1.8 1 1.-6530 07

Tl- 2-I...•:.iý: 40.', 84,.,.3'7 8.7679E:q--."i:J

"T-I.-2.0.: 15C). 63.2i•9 :1.6, -407;;E..-0?6
U-3!... 54.:143.76:' 5.7387E..-08

L.IP'-:2.3S 44,, l(.6(. 1.3 :1. , :.t(816B [-.0:5
A:M"1-2!4:!. 2:"9. 595 1.25600
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: Detroit Edison - Fermi I
Address : PO Box 44440

Detroit, Michigan 48244

Contact: Mr. Tom Mow

Project: Fermi 1 - PO# 4700246055

Report Date: February 17, 2010

Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

EFl-4S-D
245517022
Ground Water
29-DEC-09 08:45
25-JAN-10

Proiect: ROITOO116
Client ID: ROITOO

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 0.592 +/-2.04 3.96 5.00 pCi/L DXF3 02/11/10 1934 945896 1
Beta U 2.48 +/-1.81 2.79 5.00 pCi/L

The following Analytical Methods were performed
Method Description Analyst Comments

I EPA 900.0

Page 51 of 58



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

Certificate .of Analysis

Conipany:
Address :

Detroit Edison - Fermi 1
PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow .

Report Date: December 30, 2010

Contact:
Project: Fermni I - PO# 47002460'55

Client Sample ID: EFT-102010-4/S Project: ROIT001 16

Sample ID: 268144004 Client ID: ROITOOI
Matrix: Water
Collect Date: 20-OCT-10 11:50
Receive Date: 06-DEC-10

Collector: Client

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

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha j U 1.40
Beta . 7.44

The followin2 Analytical Methods were performed

+/-1.69
+/-2.51

2.78
3.55

5.00 pCi/L
5.00 pCi/L

VXC2 12/27/10 1248 1059089 I

Method Description Analyst Comments

I EPA 900.0/SW846 9310

Page 16 of' 31
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2006



SWR EF104-052
Page_ oft

Attachment 2, Page 1

FERMI 1 GROUND WATER-MONITORING TRITIUM

ANALYSIS CHECKLIST

Sample number: •.- oC, t-7 Ct

Sample Location (Well Number): 7' 1 q T- Dt t D ( 6 ~; c, <

1. Representative sample collected. Date/Time b0lo /zjri&/l 46V

Sample collected by: 10L C s 1.e:.6" o

Pr tedName / Signare

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. P,-,sn, Name / Sin " atre
Printe"d Name /Sgnature

Date: 6ýh .z~

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard

TRICARB 1000 or 2100TR"..

Performed by: •-'i / .- Date: 1•-•o0 •

Fermi 2 Chemistry' Printe fName - SignaW-ý'

4. Tritium analysis printout reviewed by Radiation Protection Supervision or

delegate.

Performedbv: IK> ,'A165 7 - / " L &(-7 Date', /-.

Fermi 2 Printed Name ..
Radiation Protection SupervisionlDelegate

. , -•. Date:
Signature /1

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

Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-4D Duplicate
2. Date Sampled 06/12/2006
3 . Time Sampled 11:08
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) 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)

Minirliqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.14E-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 uCVml x Sample Volume

Tecl Date _ _-__-__(__

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: ýrT- qDL t)c. -Z &, Z.

Sample Location (Well Number): ) CT- q,.)
1. Representative sample collected. Date/Time .06 /1 t.,, / 1108

Sample collected by: -, S •tLk Y3 , .I,/[ It:
Pri5tedName -'A Sign e"

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

2. Sample container sealed adequatelyto resist tampering.,
Note: Use new sample containers only

Sample sealed by: :5;,ur kk .l 4,3 / o4.:- " Date: 6 • ? /
Printed Name / Signature

Note: Sample containers may simply'be sealed With red duct tape and initialed bythe

individual performing the function

3. LLD validation

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

Fermi 2 RP Gamma Scintillation Detector #

Performed by /,: at

Fermi 2 RP Printed Name Signature



WR EFI 04-052
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Attachment 1,Page 2

Sample number: o rr-q teo- •)

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 evaluation reviewed by Radiat in Protection Supervision orde.legate... . _, :i "/-

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

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

Remarks

b,?
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Fermi 2 Radiation PrMection Oamma Spectroscopy Report
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Mollde Line Activity Reporl:,:
Gample ID a EFT-4DOBIR06 EFI

Huclide fyps; natural

Pae

Nuclide.
Ena M',

Uncorrected Decay Covy
k.ý C:ý J. " c c. U /C.- C"

00 4.a= 37 1. 3230 07

I. :'

*1



Bummary of Nuclide Activity
Sample 1D a EFT-4DO61206 EKI.

WW number of li"es in spectrUin
1,.1 i..t j-i-i i-- unidentified lines
Number of Ainwý tentatively identified

Pae

-I.:)

'i J'--'• (:: ,, (i(I (i•i %

hunlidw T[po naura

Lhom rn Fý K- d
Hlife Decay uci/cc

,K-40 1.OOE+OwY 1.00 4.323E-07

iota! Activity a 4.323E-07

Grand Total Activity a 4.323E-07

Flagsw "K" - Keyline not fouwl
"E" = Manually nji4wi

V OY Cor

uii II

Dec, 1 ..
X.rwo Flg

10 *.8. 5

4. 323E-0
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Nuclide Half-life Ratio
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Page a
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X Abundances Found - 100.00

1.90 3918-7 60.M

7=36 s~
934.0

112.R
12. 8 i1 15t.10

Not Foun
--- No Found
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: • gTL- 0 oC tzb . .

Sample Location (Well Number): L r-q T

1. Representative sample collected. Date/T

Sample collected by: -sjo .5, A.L ' /
PrAed Name /9i at

D~A OtI t ~ 1~

'ime I -z' ~

irete: 4wyL It 2-104

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: CTSk-s•,-L '-2;/ CL,1 .A ,4. Date: 69'.k!.
Printed Name / Signature

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

Performed by: A•- DaI"te: .e -5

Fermi 2 Chemistry. Printed Nme Signature

4. Tritium analysis printout reviewed by Radiation Protection Supervision or

delegate.

Performed by:
Fermi 2 PrintedlName"
Radiation Protection Supervision/Delegate

Signature
?

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

Engineer

Remarks /ivl " " t



'P5 -)0 P 'Tritium Activity Calculation

Sample Information

1 Sample Location EFT-4DO61206D
2 Date Sampled 06/12/2006
3 Time Sampled 11:08
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1
2

Date Sample Counted
Time Sample Counted

02/02/2007
10:00

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 Ratel(cpm)

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

.10
7.4

3388.1
3380.7
8340.7.
0.4053

7;7
10.0
0.3

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm

c pm

2.0 . 1--cpm

Minimum Detectable'Activity"

(Bkg cpm) (Bkg cpm)'

Minirmqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smplmin.) .1.12E-06 uCi/m.
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 7600039 Aft 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECIKLIST

Sample number: . FT- q1) O(0 i Z &c, .

Sample Location (Well Number): r'r- qr) t o C.

1. Representative sample collected. Date/Time il/ the. / los*

Sample collected by: "3,,ii Sl • t ,
Pri~ted Name

j41aA_ Date: 6 (jY1

Ninatre 5ýlý 0001/0

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

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

Sample sealed by: CkLut rA(• / / - Date: O-/0 ? 104
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
spectrornetry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: P(/1 [.J)9C'1 f / z(•5 / Z...-s Date: ___2_____
Fermi 2 RP Printed Name Signature L



WR EF1 04-052
. PageZ of 7.

Attachment 1, Page 2

Sample number: D- erl) o , 1 o)

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

Performed by: .,4:-- 4;. • 6 Z . 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
withthe applicable procedure.

..5. " Gamma spectrometry evaluation reviewed by Ra ion Protection Supervision or
.dlegate.

Performed by: 1- Date: z7D7
Fermi 2 . Prim e4 Nýame Sig•qure:
Radiation Protection Supervision/Delegate

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

Remarks
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.Mple Title N EFI EFT-4DI61206!)

DwAy Time = 385 OERM39.26
Page N 1

Acquisition Time - 2-JUL-2007 14=509.26
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Sa pe ID i. :I EF -4I610

Page H
Acquisition date a 2-jUL-2007 10003S,

I.

Nuclide Type N natural

Hlife
:1. t. E 0:i

Uncorrected
Decay uci/CC
1.00 1.324E-07

Toa Ac ivt H 1.2E0

...... ...

1. 3E i r ,,

1. 32E-'Iý

Decay Corr
I-Sigma Error
.0.410E-07

30.

F q. "K = M..-" n e, - ofouI.n. "N" = Manually accepted
"A" = Nuclide specific abn. limit
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7 .1

"i) ••I:.:.'

4.67

7.90

2R, 5' 04.09G:t

q 6: . 8 :1.i

:!. 5,0:(•
6 ,:.30.'.:

7I. 46~ , :,
!5,,.61;t.

Activit 1 ''m

.I. , 1. F. 3 4 i
.... : N.... o't,: Fo::u~nd ......
....... Nt'. F:ou.n :ld ......
........ N o,::, F:,:.u n d:l ......
-- INt Found.,

-7 Not1 ... --1

- 7..... N ot:: F::o u.nd ......

1.18E-0 '414.7C

- l-- :N:o Found .....

- Not. Fon .d

....... 1-.,: ': F 4,::l.1 i ,::l .. ....
........ No't: Fo'.:,u.nrd ......

....... I,. b I 4 44:',:, 1r,:! ......

........ Notyl. Foundt~'•:: ......

I. I ',.5 424,.1 ,

- Not Found..

....... .. i ::, l. F:,4 3.4::L d ......

....... I..,:, : 1 :: ':, 4444 ':1 ......
3 .8 17E F:2:21. W..)

....... 1t::3': I:. :F '2o L.r1 ,:i .......

........ No t: F o';:u nd:l ......

........ Not: Fo'::,und";l ......

........ N t.. F o un:d:,:: t ':i ......

Re ::.,,j ect:'ed b:,,,
:D e ,:-:::.:.- .

D):.:e:cayZ,Au.,f:l:t ,

:un.s

(:::!!i;.... :1.3!i:.:., :. :1.3 .16D P9.: .. W, .

,1 5 3 '. R2

.I317:.55;;

,2 18. :! ,50M.:<
:I10'48 , .0.7;-

Fo':u.n"d: -::.Z Abundances

I::' 14'8.1. , I~ '
4...4. 0744..

4.2. 47 8



Reje:.:. cted:+L:+.c Repo- rt,::J"l: (c,.o'n'ti:: nue:;d)•:
Sample M ii": 'F ...... 120 fi: :l .:iiii . :i. !' :i. ,.':,"L ':I;•.':,:~.: ;2•:•' " .... * F:'J ~ ~r;') 81; .'? fL,'-: •i :: . ;!7;

Nuclide Half- ife

HII f -L ""h... ..
Rat..!: io ::

Acivit II Im

50. 26~:t~. iii-.: 6 7, ;"!5 ........ Not:'I: Fo' und.rc ........
S .... I.. ... . .... .......

5 9' . 7' 1 " .-- ....... ..... 1.( : ",:. '

72.7 3.8 --- NoC:t Fo:unrd
. ., 3 1 .;•7 - . ;'t Fo. : ..nd

'13.3"j 20.30 -- Not .•und.F o u n d'J, =1!7 :t' , 1. '74 ...... I.t:': :,:,~' d ......

Rejected,,; ,b::,:+I- y- :1 :,;:,
Abutn .n,,

:I. ) .;._::,, 2 •:+

Z Abnane

6l7. ';5

100.10I:: E2..2m:1230. 97:..;., .:: ?.,:

I.., I {I: ...... I"-1 ;":..: Fi:',:;, .t'ncl

.i3 0 - -......... ,:::,I. F:',:::,.. . -.

. ,I 0 I.

I: -.... ,

91 . . 1 I'-.,."- 'o Found .

SI.I-..j r fi,, I1. I. 5 , "I.':- ....... I": l; t:: ',:).t : ........

1120?'". R9 ,, 15','+,:.10 -- No..... I t: Fo'::u.nd:l ......
.2 3.1':.,. ,':."',. 1 ..:., 5 ...,' - --...... N o 't: F:'o u,. n dl:l ......

:s; f:l:•.t••d .:•il,:.,..:+ 1. :3, 77c'i ..6 , .1. ---! N o t Fo u nd,(:'l:•', .. i~~.i. .. .-i2!, -:- !: ' '

26.8.0M• 2093768.30"?4

3i:.5:1. 9R .x!.: :
8. 91 '.

Abudace Foud

37.20 Ilk.OOOI3 I * Wi

1.1 -- Not: Fo n --i 112

53 , :.40;.- ........ . L i.m::i;; t:+;tn",l =..... 37 ;.2.0%);

F:l. yrrl "*" ". - :: KelWt-.:y . *:.r,:+,



Udidpntified Energy Line,.ý,
7 Sample ID n EFI EFT-4DIG1206

Page N El
Acquisition date u 2-JUL-2007 1005M

Area Bkg-,,i(:l F"WI-11"I Channel Left Pw Cts/Sec %Err % f f F:I.a

1459.15

146 .1

69
so

162
23
29
5

41

3..

1.48
1.32.
W 35
1.22
2.29
2.29

132.0r
704.64(

OR. , 0I-

122.1
2920.00

126

:199r

**. 83 -0

3. 33E-0

9.02 -0

I. 2GE-02

21.7
W. 8
13.5
44.8
R4. 2
MMMM

1. 38E+0

+5. 70E+00

4. 88+0
4. 52E it0

.y..

Flamw "T" - Tentatively associated



NI Sa pl 1D' N:3~j~ EF EF -D610I

Bckgn,::

NA -2"*'.3',

C - :1.

NI -

N I -61I .

''3 E

A 3 -

BR-82'

3 R , .

K R - 3:8

I 3 5P
9 I ...

RB:86
'3' -,

'R

38.

C(I.

40,

0.1

31

'3"

0.3

3.;

1368.5

1014.4

I E1'' S '.'.4

1 I332.49

1115. 53:

'213G ., 0".)

559.'0,

513

19.3'32

138.)' '39

'26 0:1.
.20.90,. ,

11144
(Uci/CC)

1.0'356E-05'" ('3 '
H l -i f to sho -t'

1.0393E-08 3

Half 3 if to sho -t,.

Ha f L f to short ~:.''.~';3,'''
Haf-ife to hr

4. 1514E-0-,`

I. 11 9S' -O",

5.22GIE-0
1. 0123EINI

I1. 1 311 33:,

Haf-if too shor
Hal f-L fe to shortI

Hal f-Lf to short ' I
Ha f- if to I I I' I

Half-Lif to sow-

2. I IIf 1 ''' I',::''''(

Half-Lif too ho.
''..3". I I I 3 1

Half Lif to shI3 3' 1.:'
Hl-ife tooi shor3t:

Ha31.lf-i fe 1 ''3 to shoIi .
Hal. f-Life'too short

Half -Lif to h r
7.449E-6

Half-.ife:i'"'x to short:C
Ha f-if too short','3 I
HafLf too short i''1

Half-Lfe to sh..
Haf-Lif to sor
HafIif to short3 3 3::''"i'
1111131f too hor



KiniNum Detectable Activity Report (continued) Pape U
Sample ID g EFI EFT-4DIGIE06 Acquisition date n 2-JUL-2007 M05N39

LI.

Mt:
MUM' ~"

I ý t-. - . ` 1

Z -911 ..

N B -

C D I'I

A I I

SN 111

SB-I P

SB-1 2!1'

* I. 5 1

01,

1.1

252

2t

0.1

,-'I
01.

ft

.5.9

.4.5

6 2l I 1.

88 0Iý.

937.4
39 . 1i"

15.56

.5.6

695.8

196.56

536.0

II R3 .s
364.48l

Hl-if to short:f'~:
Hl-if to hr

7.1330E-0

HITLf to short '..

1--falf-Lif to sor
9. 3565E-OI

HafLfe too~ shortci

HafLf to short
HafLf to short'

HafLf to short
HafLf to shor

6.3834E-06~
Hl-if tooMoi-

Half-L~if to hr
Half-Lif to sho&-;

Hl-if to hr

1-Ia f-if too hot

7. 3430E-07I
3. 3102E-W il 11!1

3.70MI EI I I
Ha f- if to shIo I I -i'l

2.i A96O-O-`

Haf-Lf to shori

HafLf to shortI

Haf-ife tosor

H l -if to s h'' it'

11 a 1 f - L' i eto sor



PUM "um Detectable Activity Report (continued) Page a
Sample TD 4 EFI EFT-MIGIPOC, Acquisition date u 2-JUL-2007

Bckg.
S lI'[

Nucid

J jINj

1 -I 13I
PS 13;.

IE I ý

C SI''. I

XE 1,I'.!

B A 1

C E - 1
CI 3 3 ..
BA14

L A - 1

BA 14 1f

CEI 4:1

LA 14:1.

B A- 1

01.

011

25,

24..

0I

42.
P81

661. U*

31.
142.5

641.1

293.26

13 .5,

MIA

Ha f-if to i o -.

6. 1486E-09'

HII. Lif to I I ' I-
Ia fL f to sho I ~rtI~

H l -i f too' I

HafLf to sho-i

I .I I Ii .ý
Half-i f to sh r--

I-a f ~ -L f e oiMri

1-4al ~ '' f Lffeto hol'

HafLf to shorI '
Half-Life , to ihr -'

................................i.. 75I)B.
Hl-if to hr

Haf-Lf to shr

4.359E-0
2.728EOt'I'

5. 1489 -0.9
Haf-ife to hot

I I I I If , I
R. 6875E-07~i~*i~~~r'I

E. 5R73 O(,1.



WR EF1 04-052Page.I of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: !5 ---q) Q7 V0(

Sample Location (Well Number): 6 F 7--/t.

1. Representative sample collected. Date/Time / •.]/9,Oo / / :T7

Sample collected by: S'. •7 let(ticK / q 4ieA_• Date: ; z
Printed Name / 051nature 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:: " 61J, ! / Dlate: 2, '7
Printed Name / SigrAture

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

Performed by: FkV _ / [}) / ' L"•--/\. .-- ateAPR 2 0 2007
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Rad ioi Protection Supervision or
delegate.

Performed by: / )I1) Stc1 ,-A 2 Date: /i v/'o7

Fermi 2 Printed Name 4ignatur 7

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-4D121406
2 . Date Sampled 12/14/2006
3. Time Sampled 15:27
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 17:47
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)

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 uCi/ml x Sample Volume

APR 2 0 2007

Technician 6Ž4'2 (1/ Yi ( ' Date

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



WR EF1 04-052
Page /of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: F5- L/r- q d 11t4 No(

Sample Location (Well Number): 4 F7-- Z/b

1. Representative sample collected. Date/Time ]/////0(o / c'?7

Sample collected by: 5", •t&Le Cs
Printed Name

L~i~A~L6~cKDate: gel/l~
IS 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: --5-- -,,1
Printed Name

/ S af/07/t•/• ,9gC-.l•,t,-L/k Date: ,ti )'•& / I IV
//Sigdature ....

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: •7 7 "cz



WR EF1 04-052
Page, of_2

Attachment 1, Page 2

Sample number: "FT- T- A)4q'(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-, - / 6?(Z.- I Date: 7'g-6 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 Radiati n Protection Supervision or
delegate. n

Performed by: x/ (D Date: f -(r7
Fermi 2 Printed Name Sign&'tuire
Radiation Protection Supervision/Delegate

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

Remarks
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• • •..).-.( ). Z"q ..( )" :( ,• ) •,'K ,(.(.},((.)'-• " "-'..i(.(.}• )• X X"-• X"''" )',a• ).•(.'•.X • .X )"")''( '• )" )''' )?'X .•('.•-'X )...' -'(""('(''"( a .- •.X .• O ""( """€ P a.g e P.(.:.-( -•.( -{.( 'X X

Sampl T.D: u,' rI :i. -4D :I:21.1Wi.-.'...':, :l' Acq',,,.:: u. i sn ii.:tlion d at 16:..?::..(.-:•...:•., F;::-20l:7, !W 45:38

Fermi, .2 Radato Proecio Gamm Spectoscop Report:,,•i•

:!!;:•i•I:'l':: ::' iI Z .,c b~.,:,' : . .S a m ple.'. ... "P::C "--:. me..:.- e.:1 : s
Sa pl ID., Numbers-..•:'(.:(}•• EI.' EF;T:-'4D I .2 .!}, 406ti

Samp:•. l eJ.';• .o.l. . ..:,:lect:ion ,.s, ta:.• r t,: ,"l atl;:N' 14 .. .-00 ',27 ..
Sample collection end'i .da.'.te.,.... a: 10 DE-.O I.. N:'0r:i,,'.0:(,:IL:: ,:

Ty e.fsa pl. :I. ,, Mar;!)i;,:(•E.'.*"Liquh"
,Samp:. quantity:: N::. .. ,!• .. ;' : '~:...I... +0 0(:,::'.,l;:)•:: {':t:

S a p l g e o m et.", •.:' :• •'.' : ,''.: (''' •-.•,r:y ;•.,,i(('.,( {':.)'.• fTi2 lI. i...[ !,i.(} ' : N:•1 M E- Qie r -:x y N. i:C' VW !(:•••e .•.•: .:•:(:( .`•(••."•} :.••.• ..• :f: .o.•••`

,,:-.,~~~c ui it o Pa•.,..I. - '•~ b:::'. : D[:I :c. •.:.rame ,:'.te :,.-,rsl(:..." I..;::f:•;r l.i:: :...,. ....

De"tecto,!,::.':: ..r...,..., numbe '3 :i. Zl-::. Acqui',r• • :!(': :(' (!), •/• I:',., e," dater N:: ,:.::J.:,L-:200.7 :iIW:..:0 3 8:. 1". "

Preset'•,c'':::," ;lve ,:..:r tim %(:li: 0 '0,W.:,00,. E lapse ,::••I l ..ive time z: 0:::i•.-.I.I~.-;.!gu.:; 00 3 :00.00; :.::,4!, I•.
Ela se real,.. ,..me ,N:, 0 004.=.00 '; 4, ':v7;.iSi!...;! . 8 Pe'..'rc n dead time u '0:!,.v: : ' I ," .'05i(':.li...i:

"" ~~~Ca i r t o . ..... .. . " I:te.:v I
D:te.'.; numbe u .DET .... Yearly.;" . Ca"l da..t'e N 2.. 0::'::I(::I;"2007. ,IW"16';::4; 6.:: ,

K e v; /. c. h a n:n. e l:..:...:•.;•:..:.•:..•.....:.":+•'Y'•,', &.. .. . . . . . . 9 9 7 3 8E -01:,:::. J." :K.'::' '. .- Z:: o l o'f:T" rn:.;[s e:.""t.u -1 .9 5 8 0 0 E -01••••`:i•:::(•!::I•.R:..m.::••••( (:•:: }:•X :9(•
Dail ca dat a,: 16,JU -EO-7':.7w0.::

,,~ ~ ~ Pa Wan ... Paramete,. rsi' i(:.,:I ....
--Sta.rt.'"': chanl•.:.Yne.,l. g, 10..!(')• En:' ch nn l 4 9
He,::.,igh sens :.•.rv:it"i v'it N', 5=...;)B•}.!(i}:;" .:.I):.0"0 -S.,.:.apie sen it.: iv , ity:-,., • a I :1 ,.00000'(.,P}
Max., :: i.m•.um; n"u~mb{,:er of:: F ite:,.-rat;. i.ons.+ '1to: res:.'.•ol:.ve::: n'u. l."'. i. :: l. :.,'l..i n: 5

Nuclide "dn i i,:t o "'P.a ..ra .meter.s••:)•:••(.•:(•:••.•)(•:a.:(:{

.... ... .6.7 39 .... :., 133 •.:90 1. ,-i7 11 '. :1 ,..,:,. A:,: i.*..).X V L
2 ,,, 19.55,.339.0 351 .57-23.5P

3!:: 0'" 5 1 1 09"::,, .... -', 5 81 2l "; :;'": " .;. ., ....6 ,-:,', .,..5 c _,: 1', -, -
4i! 0 0: 5 5 8 .......UL:.,,':': l.8 9i !:3"9 2 7 : 1 .5 8: :l . 7 3 '1 1,1.2,:"," ' .....' .5 '''., ', ,:'q:" " :. :. , ,..,,.t,,• 4.,,....
--, (.0, 1. 4' " 6 .1;'•'''. ..'" :1 :',:, I. ...3 :,, "' 0 0 6 .S..I. :9 .• :V: I f:;:.':,



Semple Title H EF! EFT-4DI2140,'.,.,,
Dacsy Time = 213 22NISMS.P1.

Page N 1.
Acquisition Time = 16-JUL-2007

Post-NID Peak Search Reporiý:

Area Bkgnd FWFN Channel Left Pw %Err Fit Nuo I i d eli...

0I

5 5 S.
4 6 1 ý I

51.
1.51
1.33
2.66
1.58
2.06

13.9
1 992 .: 0

10 6

12 1 46 '.?*

39 113.
101 20 16.4

1112 12 31 1
K - 4 1".." j



Nuclidle Line Activity Reporl'.:
Sayple ID a EFI EFT-4DI21406

Nuclide Typeg natural

Pa.'.'...ge,>'f:, g. C3:.'
Acq,:uis•it~i~on" ,da.te a: 16-JU..L....2007.'• W13:50:i8

Nucl4.•1ide~ c:
K-..40-:

E:n:.rg ..
40.1.

U:co.r'/crec::te ::eca.y Co1:
'ea 1.0.. 7AXbn %tif ..:1i./cc u.c :i./CC
44 10, 67..,* 2:•, .501E+00-:(-• PF.".,,.55E-(-:" 2,,4.5'.5.E-07Y'

1.- .ig r
%Eprror-;,
1' ,.: 6r



Summavy of Nuclide Activit,'.
Sample TD 4 EF1 EFT-=121406

Total number of lines in spectrum
Humbey of unidentified lines ý

Number of lines tentatively identified

Acquisition date N 16-jUL-2007 13NUN38

(,:)
100. Rx

Nucide Hii :i
:i. O+5

I +vece

Decay Corr
11CUCO

P.455E-07
-------- _-

R. 455E-O*',:'

Deca Corr

I-S:igm Error
0.33 -0 :17.61-1-1

Flauss "K" Keyline not found
"E" Manually edited

"M" - Manually accepted
"A" = Nuclide specific abn. limit



Reje>:,i •>cted:::>?: Re,>>porl';~.
:3a; l. rTD Ia: E ::: :}; i IF::I. EiiF"T'..4 D I. E 0....

Page . . . -4
A2c'qu..is i ti on dat uI. 16 JUi.0 M W N38;C.:,. ' { ':'. I...F')ZT I."• ° ";

1 alf- i

1 19. 1.79

A.• tibu~nda.n.c. es:,>.:.

1 I. 99 :1,.'..-.4(:,.1. @ Ž:r Iu: : .,E~nergy %;: :1. d MU M "r:
511:. I, •)'00*19: .'!,46 :I., O}(:. .OiE +'i:5 16. ,.•39:.

Fo,:u.nd =:; 100X}.. OC-

Re.,.•,.jece,,:"..>d b

, (: . if •9

MI. Ii

9,. ( 9:(.• .:

F:o un"d =

19. 59.1 99

.10.9

,.. .. . ' ,, 1i .3 )

T;7' : ; ,,,•

.1 ?t' ;',, { I

:: 1.:,: .::. ;ii I, "

1439..:i. •.. !.x:9: 3:;

453.60 .1787 .67i. :.2
.dac .Found.. •. •.

1701 '102 7 .:: "
I.T!:1 ••T ,: ''' . :" ).14 % 7' 2:'.

., • .I ... 'l.. WI:' "
240. 493 ';
334B::.,: 27

77'3 2.6"!7'"
782''. :...,o49":

ndac " Fou:nd "=/.

1.. 0'" 11. 46.18

3.1 -9 Not~ Found c

59.20ii9 --- ' •.Fn
I. 45 2. . 5 0. 6 3 5' : I: ...

I : :'a'f" I:.:;91u ;fJ .......

59.8 -- Not Found

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

1.:;'i;9

..., I.. ,, .u . ... .. .. I. I.: F 9 " 9"19 l. . ....

0.9 No9Fun

9:" : ,' 3 ....... I'fA:9 .... . I ::',:) " 9 9:.......

:I. 9, . ' 'j'k: •91 '•

3'. 84), ---....... Not," Fo';:undl,: - -........

0:•,:;.:33 ........ N'ot. Fo'::u.nd ......

7 . T'i...

7 .9 ........ Io.. F.o:' un:L, d ........
5.1 0 --- .Not Fou...... }. '.; :'3L.n d - -.....
7... . .. • ..... .... F:O+ 3 .: 1 3,." 5.`.......

"7.79! --- No Found

5 . V....

'8., ' -7....... Not: Found .. <I ......

3,:.70:.. 1.0........ 3.3I. : ,:,u qd .52....
21;{. 90••, ---.! Hot.... I.,:i' Found >I .......
21.1. 3 0 ---.. ........ F o u ndL :',:,.• • ......

9:0.~ OOHI.f'

% :Ab

Tl -I..

01 U.. 2.::'.4
O.: ( '9,, 4 7

27,'."9,.". 3.



46."0: f'- 1 0:.:i,80'' ........ No't: FouCt~ndl ......

Reject':•d R c: ."" F: • port '::: c.oi tind. ).t e t- )
Sampl.... ID 4..I E:I .F-4 I. "..06:
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WR EFI 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 15F T- -1 73 0 7

Sample Location (Well Number): F -T J

1. Representative sample collected. Date/Time 7 / 3/o7 / / I/
Sariple collected by: iJ,•,r •-i_ .z•_'- tDate: /z, ,

Priited Name /gi 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: So U 1" 9 .tlto6•A! Date:
Printed Name / /Signature

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

Performed by: F . , , Date:j± Z
Fermi 2 Chemistry Printed Name Signatfe

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

Performed by: 1-, //AIK~ff'7 / { 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 4D
2 Date Sampled 07/03/2007
3 Time Sampled 14:52
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 CountTime (min,):
Net SampleCount Rate (cpm)

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

10 min.
8.2 cpm

3189.3. cpm.:
* 3181.1.., . cpm =, .• •

* 7944.9R dpm
0.4004.v t`-cpm/dpm

.84: cpm
. 10.0 : i:. m in.-

0:2.:,,, cpm

2..1 cpm

Minimum DetectableActivity.. .

(Bkg qpm). i: ":(Bkg cpm) .

Minirpqri Detectable Activity (uCi/m)= 3.3. .. (Bkgmin.) + :(Smpl min.). = . 1.19E-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 ;1

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



WR EFl 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: EF 7T- 4// 7 307

Sample Location (Well Number): F T'- 7-)

1. Representative sample collected. Date/Time 0"7/0 51007 / /•"IY

Sample collected by: 3'- 6IcaTc P /,/
Printed Name / Y ature

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: - T','OaIMtrr/ ate:-
Printed Name /Sigture

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 # £

Perfonned by: /(' /i,)df"/ / Date: 07
Fermi 2 RP Printed Name Sinnature



WR EFI 04-052
Page of

Attachnment 1, Page 2

Sample number: L5 Ef- q-6 7 3 0 7

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

Performed by: kv tI) [4j-,c---O/ /
Fermi 2 RP Printed Name Signature

Date: 7-1 q.-o -

* 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. Gamma spectrometry evaluation reviewed by iatio Protection Supervision or
delegate.

Perforned by: 6 //9: Date:_______
Fermi 2 Printed Name I
Radiation Protection Supervision/Delegate

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

Remarks
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ID N EF! EFT-OD7307 Acquisition data 19-JUL-2007 10=21

Fermi 2 Radiation Protection Gamma Spectroscopy Repo&ýi:

sample Parameters
Sample ID Numbers EF! EFT-W730'ý*,'
Sample collection start dateg 3-jUL-EO07 !AN52aOO.W-'.I
3ampW collection end date N 3-jUL-2007 14N32nOO.OO
Týpe of sample N I L Mari. Liquid
Sample quantity a 1.00000E003 w::
sample geametvy U MKI... Operatoru CNII-I

Acquisition parametevs
Dctector numbeT E VET Acquire date N 19-JUL-2007 I!P5U2I.9..`e
Preset livOtims A 0 OWTON00.00 Elapsed live time N 0 00WOK0.00
Elapsed real time : 0 00WOK0.92 Percent dead time g 0.05

Calibration Parameter,
Detector number r DET Z, Yeaky cal date N 20-jUN-2OO7.I2NI6n46.I('.'.,
Kev/ahannel U 4.9974!E-01 Zero offsety -1.7747GE-01.
Daily Cal date P 19-JUL-2007 OWROW4.04

Peak Search Parameter,
Stavt channel n 10 End channel n 4096
Haight sensitivity u 5.00000 Shape sensitivity a 10.00OW'D'
Maxim.0 number of iterationz to revolvo multiplets 4

Nuclide Tdentification Parameters
Energy tolerance a Half-life ratio a 10.0000(ý`,I
nbundance limit u 75.00000 Library N dacmaster.nU-)
Efficiency file N EFFD4,21:1. Efficiencies at n Peak energy

Pk it Energy Arsa Bkgnd FVVH Channel Left Pw Cts/Sec %Err Fil.":

1 C TW86 61 44 1.73 704.43 637 16 0. WE-02 27. 3 Pa- W-f
2 o 511.05 167 65 4.05 1022.97 1013 1-1-'ýIt:l.
3 0 558.96 84 16 1.61 1118.83 1110 17 4.66E-02 15.6
4 0 146020 62 5 3.20 2924.13 E916 19 3.43E-02 15.3



Quoply Title a EF! EFT-M730,'

O"Cay Time - 15 2110201.0''
Page 3 1

it Energ Area Bkgnd FWHM Channel Left Pw %ET-v-

.3 :1.8
61.

16 .6 :1. 11. 0

1. 27.

:19



Muclido Line Activity RepoV-;
Sample TD g EFI EFT-4D73M:'

Nucli'de Types natural

Page n 2
Acquisition date g 19-SUL-CO07 1INW&J.

Mal ide
1 -11" - ý -1-4

Envq
Uncavecte Deca COt

I,5.',
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N' -betrait Edison Feymi 2 MDA Repovt, Generated 19-jUL-2007 12MW.32 'Xý

Sample TD a EF! EFT-4D730*,',`
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WREFI 04-052
Page of___

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: zTF"- 5 "/I_)9 -

Sample Location (Well Number): (F• r- 4fl

1. Representative sample collected. Date/Tine "//5//27/ /695

Sample collected by: r SIAt / __ Date:,
Printed Name / *gnaturte

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(" Q)J,9/itl,47/ / /J Date: Z/ L-
Printed Name / ignature

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

Performed by: •Da te:!L/
Fermi 2 Chemistry Printed are Sign 'e

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

Performed by. /(t' LIJ1&' /.- Date:__ _9 __ _
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-4D41508

2 . Date Sampled 04/15/2008
3 . Time Sampled 16:45
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) 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)

Minirpqnm 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

Technician DateL9 __ ,,_,- _

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



WR EF1 04-052
Page l of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •"-'-i>/V5O -

Sample Location (Well Number): L-- / ' </)

1. Representative sample collected. Date/Time/

Sample collected by: Z,,•, •-,, hL.1L.• A 9. Z.• s•-,,.,, Date: o/gl/ .-l
Printed Name / '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: .S . / 4Ur.,A. J 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: -T- Soof'alV'1N-•./ .( Date:_________
Fermi 2 RP Printed Name I //Signature



WR EF! 04-052
Pagec-_2of

Attachment 1, Page 2

Sample number: 0/" 1/ oY
4. Sample counted in accordance with 65.000.115 "Operation of the Gamma

Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: J - /zi• af I k,9 Date: I / dcY
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- -/ 4 I C) a / Date: (k) 5t " dt

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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:,mpla U a EFT- fAcqAin!Ww" doLý a 24 APR 20D.8

i 0 Lion Protection Wmma spuctroluop; ROPC7 L.

sample Parameters
Sample IV Numbov; LFI-AUU508,
somple collection 2tart daten 15-PPR-EW08 !GwWWO.00
Sample colle6tion and dote a 15-APR-ROOB lW4020.00
Type of sample N 1 L Mari. LiquQ1
Dample quantity 2 1.00000E+03 c(:ý,
Sample geometry U N2U OpuratoTN JNý5'

nequisitiow Parameters
Detector number N DET Acquire date N 24-APROM98 10;Q3g5G.F.-;
pyeneu live time N 0 0000,00.00 Elapsed limc time a 0 O@g3WOO.OE!
Elapsed real time n 0 0OU3001.08 Percent dead time g 0.05

Calibration Parameters
Wtectur numbur N DET Wayly Cal doue a QUOUN-VO07

V.21 s Zero offsets -!.WWOE-01
Daily Cal date n 24-APR-EOOS 0Gg17aOG.G*'ý','

PEAK search ray1weturg
Start channel a 10 Eid UA"nel 4
HEight wansiOvik; w 3.00000 Shape sensitivUy N 10.OOODO

numbeT of iteyatioos to resoYu multiple&B a

Nuclide ldentificatioy Papgwetey,
EngrMy tolerance a Half-life ratio a 10.00000
Obundance limit a 75.0000(,.`j Library a dacmaster.nlb
Elficiency file a EFF04,Q11 Efficiencies at N Peak eneig),

TV I t Energy Wea Dkgnd FJ*W1 C>annel Left Pw Ows/Sea %Err F it

1 0 511.25 143 17 061 1022.47 1014 17 &TIE-22 13V1
2 0 609.91 32 3A 1.39 1219.71 1214 14 1.30E-OE
3 0 1161.22 so 1 1.72 2921.V8 2912 17 1.10E-02 130'.,
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VwR EF1 04-052
PageLofL.

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample numbe r: 6CPT"" q0 03 k 0 .

Sample Location (Well Number): EFT-'V'b

1. Representative sample collected. Date/Time 3-11- ' I } : •-0
Sample collected by: r.s Ds . te: 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/Ovf (-I,( . P" Date:
• Printed Name / igiinat~ r"

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

Performedby: i) ., (-,cU, "i " Y , .T-•ate: 4. - -c.'
Fermi 2 Chemistry Printed Name Signature

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

Performed by: g $k-, 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-4D031 109
2. Date Sampled 03/11/2009
3. Time Sampled 08:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2 . Time Sample Counted 09:50
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) 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) 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpumn Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.1 2E-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•._ Date Ci ')
I-

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: (Fi"qD c-&-'.

Sample Location (Well Number): - ."'- 9

1. Representativesample collected.

Sample collected by: Irrý t1'sm
Printed Name

Date/Time 3-3l- oet

/ Signature

Dae ; S-

Date: •-11- -5r

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 / Signdture,

Date: J/J2172- 0IT

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 .ignatre

Dat: ~- ~)c



WR EF1 04-052
Page _'of__-,

Attachment 1, Page 2

Sample number: 67F"- - z'1b 0 .//O3

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 " -ture

* 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 byKadia ton Protection Supervision or
delegate..

Performed by:: ',IVef- Date: ___ ._
Fermi 2 Printed Nam. .fglature"
Radiation Protection Supervisibn/Delegate

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

Remarks



DETROIT EDIBON FERMT-0 POWER M-ANT IGM NW W'ý

RADIATION PROTECTION DEPARTMEN-V

ANALYSIS REPOR-C

HIBH EFFICIENCY DETECTOR

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

Sample ID NumberH EFT4D@31109

Sample End TimeH U-MAR-2009 08H50E00/00

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

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

...................... !:) f .......................



bample 1V a w I

•i.. l: : ,.-, ,:',:,:.: ,.. ::':: ,:, ::.". " ..v -: .: :l . 1...H :: l;.'.. I: : . *::'. f. a .! l,. , •:k : i.:s 4f.I •: i~ 5~5l.?::c•*i ~ c*i

I!i:.' l:, .,., ,: : I lf.i:.,I:.~:,,:.'.:~ n e ,: ,::l :: ' I...lh:fi'.. i:'. .. "f I ..•f. I: I.:; ,,ii I' :i:....],, [. ;:Ir.:

sI" i l:;,:::, o .- •!..••I : .e: , *:. . . ii~i i.se .:i., I...:I.;:.,::. I.;~i:1

: 1. i." n I:I...:e mI - n .. i :2. ............. otection GaaL" Spectroscpiy, ' R:.o.

Typ..... . .. , I• ., s m. ":L

Sampl quatity 1. WOOOE13 .

Sa pl ... g. eom•- "u net ,ry U : M2 Li' .Op:i:.,:u:.era --. u ,:I:CL:::P : '.::b- I:Y..!.:{%}i; .. ". .

l~::.-:. <.!,::,:l r.::.x•:. :::~n,..: : Acquisit ,,:•,il :(?:. = i. on P:a:..,e :rameters.,i,,: ~ ir,.:, • ::,[:!5 :'

Detect. or number *.:.:.::.••..••:.::.•".."..{:•HH •:.••. :E4: Acqu:, L:. ::pv[:iO i r. e date .N -5"-.-.MAY..-200.9: .15N.5.5`a38.1..9.:.@..::•:@•:•;.••;.•:•.•:..

Preset, li.,v:e:::- " timb,:.,e N: 0(:E' .:.:O.0 'Elapsedv live t, ime. ,--: : ;:i ..--. '.J,.. 0[:-.{}i~: l.-:.: ' i:(:J , •i:, i!I!.
El.a-vp:..sed-'n•c: Peal tim N5, 0iI::.E;:."qi..•-' B:I0 . 0 Percent:.: d.e..d tim N: ]"0.,' ' '', * . . 05.. :': I:" ";

:C..':i :."; :.:; :. ,i . ' .. : ,... ,.. .. ,.., Ca'.: librat,:L.'i on Parameters,;.':?

Detector',."' •:h::number:l N, DE. Yearly cal} date,:: ,::g,: 20....00 .. ...."N,, .,F0,0:
Ke--:,:a. nl -N.. 5.:.,.-,r••! i.: {.::.1; . 00074:),, E -01•i[([! Z.i; :..i:,er o ff. t ,:7 n• i. .:3:. ,;:i .,.. 4G:.E" , :•.:/:,.2'(:
D'a.,:ilyu~ cal dat,.::,e N 5 -'' :i'.:,N'NY -2009:rr 1W,1," 0.5:, 4.4:.9] ,:: r .. }.:i.I:,1,.',1:"-'- I ,.

I!!:n,:..:.:,r.ea S earc P:, : :: a rr.:., :. ::., : 1 ,";a.m.[et}..eH.'.p:.'.-s:. f,.,,/.::!. i ::, : 1t?1,[.}•;.l •l{: .
Start,~ ,:l'-n::.:z cha i~nne .l. N "W." :. , ':E I.!f L i:,').:¢ } E,', ,:ch,,:ann.e::•;l a 09 ,:-,2,"• l.
Hei ght:1:: sie:,',n:s, i"ti. vi ty.: N: 5i::l:7:LL.J•i:.l.00 0 h p " s:e:.,:'n s::'i.,t.:vit u.H 10P• . 000,00 ,.., :.: P!• :
Ma ximu num be o•."•-.:. :4: ( a-.• :':.a.4:.':.a.'( :."f. itera- :.: :.t ions - to 'r.e..so lv.e.' .:• f.:- •.: . .•. n.4'.-( •.,:. •.::.'( ( .: ' ••.";. (. .4u.'l 4.t ' ' iop-:::( . •' e .:t.s.4 N ".5:. •.' .•:. { .

t::'F:.~Nur id identificat::.' p!I :" :n',.-':•: :{ion' Parameters)~ll [::" :.n ,..,:1 .. ::.,.'t. 1:•,• (:'":.!.,"!;o,:- :';}i'.eF: i {.

En rg tolerance u: ..... ", ,,1:.75000 Ha f- if ratio N". ..'10 ,.!. .: I.!:! ,!. : :.•::.:-, : . 00000, : Lli...i;.. •;... ;, ..
Abundance: '.5l I ,;•:... ',!;:.4 •;, :lm t. 75. 00. L .ib.ra. py'! ,, ,"d.acm;: as:ter ['.:• '..nl:,i:!:..-•:{!.: :.;, .:! !:, I':!I!.:.."
Efic,;!ienc f:. [ il.e: ,, :I..Di :.j:: l :1 .:. :.,,"i. Ef-fic:i enc.', :}"} ie at: N! Pea :I"? :., :•G!:.:'energy i i.

Pk,, It ... ......... A.:;";•',,"....:r :e , Bk ..nd 'i H Cha ne Lef .. : 1 :.:.:", t "'. 1 1 It. :}.2 Ct / e %Er F.1i..t.l:: i::I ,,'!

1: 0.: 68. 3 :I. 86:bi: ,,.3.:.;.! 1 :' .30;:: ; 1 6.5'6i 128.[! '1" 2.1 E 0 ............



55 000508.19 Acquisition Time = 5-MAY-2009 M5508.19

Area Bkprd FWVWI Channel Left Pw %ETY Fit Nuc I i d wii.
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Ii. 13:1:. .6.2(3 :5 ii. i J.



Acquis .ition date H 5-NAY-2009 15N55H38

Totol number of lines in spectrui-i-,
Number of unidentified linwýý 1.
Numbev of lines tentatively identified by NID , 4

n**m There are no nuclides. meeti, summary criteria
,0. OR'.',

Flam "K" - Keyline not found
"E- - Manually edited

"N" = Mnually.ccepte

"IV Nucide peciic an. imi
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: EF"-- b c q Oc

Sample Location (Well Number): L

1. Representative sample collected. Date/Time /7 / /5o5

Sample collected by: -- Date: 9 [
Printed Name / Signa-rem

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: VA,/ ) .r' d_ ,J6Ve4,6gerDate: ! / /"
Printed Name / Signature

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT4D9909
2. Date Sampled 09/09/2009
3. Time Sampled 15:25
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) 6.9 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

M (Bkg cpm) (Bkg cpm)

Minimm 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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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •FT qD 62 '7627

Sample Location (Well Number):___

1. Representative sample collected. Date/Time_ / /5o25

Sample collected by: D,.-\,4•i Date: q 0

Printed Name - i/ Signitu-

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: <(41A,'14iR r/ / I ._ 4, 4k. / Date:..•/?,49 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: )r1JO 14 / 6 /),,:
Fermi 2 RP Printed Name Signj~iure



WR EFI 04-052,
Page~of

Attachment 1, Page 2

Sample number: -,:Tr-q b ?97 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: 15 U(l too,- 2"4k7[6(/tU• t 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: ' Date: 2- 9
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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Nuplide Line Activity Report,.,.
Sample ID u EFT4D9909

Pape N
Acquisition date u RI-OCT-RO09 OWIGWY

Nuclide Typev natural

Nucid
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I-Sipma
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2 6. 6 ".7

Flaw~:1 "* 1eln
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •k - •)57I9 VZ.T

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

1. Representative sample collected. Date/Time . 5/95//O / 56/0

Sample collected by: 40(&4Ld6&(d/ Z•_•/, •Z,-/ Date:4•/2,LO
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: I,/o.V3Dte
Printed Name /Si re

3. Sample counted in accordance with 76.0 .7 or 79 "Operation of the Packard
TRICARB 1000 or 2100TRX

Performed by: / I Date: ,-2zS-- o
Fermi 2 Chemistry Printe4 Name I ature

4. Tritium analysis printout rev*twed b a tion Pr tion Supervision or
delegate.:

Performed by: Date: e
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 EFl-52510-4D
2 Date Sampled 05/25/2010
3 Time Sampled 15:10
4 Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
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) 2671.8 cpm
Net Spike Count Rate (cpm) 2665.1 cpm
H3 Spike Activity (dpm on count date) 6889.0 dpm
Counter Efficiency 0.3869 cpm/dpm

5 . Sample Info:
Sample'Gross Count Rate (cpm) 8.3 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.6 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minimumrn Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + , (Smpl min.) 1.11 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Date V,-zL5- (o

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of c?

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number:_NFJ- 75" 6 /...

Sampe Location (Well Number): z 2

1. Representative sample collected.

Sample collected by:' AA
Printed Name

Date/Time / 5 L/O

Date: (2

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

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

Sample sealed by:
Printed Name

2 ie D ate:- 6? to
S ig n a tu red -" I .... . ." : ` " " . / . I ' .

Note: Sample containerts mrray 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:.A4 /-,s 77-/ (j-PiV <4 ? Date:. 01L^/-/0
Fermi 2 RP Printed Name Signature
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Attachment 1, Page 2

Sample number: 6F/ 5O6/

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

Performed by: d4 rlb ., rý ,•2
Fermi 2 RP Printed Name Signature

Datet.Jjz~

* 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.

5mreviewed by Radiation Protection Supervision or
5. Gamma spectrometry evaluation1

delegate
:Performed by: Date:

Fermi 2 Printed Name. na, rq6;
Radiation Protection Supervision/Deleg ate

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

Remarks
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----------.
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F:l'aws "KI" = IKeyl~ine not: found:

"E" = Man:-,rua1 1y ed:itbed
"M;" = Manually ac-celpte,::
"A" = N..ucl~ide s:p:e,.ci~fic .a.;bn,, li~mi~t
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F7-Y /V,-01 ) "

Sample Location (Well Number): /
1. Representative sample collected. Date/Time ,1-/'- J" i //, SCo

Sample collected by: (_'P/P / • / (?j M-,- Date: i/-I J
Printed Name / Signati'e

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: - 2 9* r0 r- V .A,/Xt4---- Date:
Printed Name / 9gnattr/e

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

Performed by: J. I& - / V-Date:(-
Fermi 2 Chemistry Printed Name Signatife

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

Performed by: 47'- d / Date: ft -15'"/0
Fermi 2 Printed Name Sign
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 Of=ff--102010-4/D
2 Date Sampled ýIdf(l11/11/2010
3 . Time Sampled 11:50
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) 6.8 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitnqm 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 (1 -(o

Reviewed ,-.Date !//'-It

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 T-/ ,- o /,0 -.20 M

Sample Location (Well Number):_ __ _ __

1. Representative sample collected. Date/Time /1/4/1 1' / /2,' K•

Sample collected by: 1-,4 1 /4,u, / • ..- - 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: (/ 1a-, / " Date: F? 7" (
Printed Name / Signtre

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 RiP Printed Name Uiq r
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Attachment 1, Page 2

Sample number: @r-Fr!- J0. ?-0 L/"

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'EP0140--
Fermi 2 RP Printed Name 4 "ure

Date: -L -' -J?

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 ot
delegate.

Performed by: -tI (I/
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Uý
Signatu)j-

Date: Y•ý-Xo

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: -

Sample Location (Well Number): 'L/

1. Representative sample collected. Date/Time 6 (// / / 9.'-

Sample collected by:006 )' 1 -•td eA/,4-- Date: "
Printed Name &-Pat fe

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

S ample sealed by: C-i~r"' i•b 7--- / Date: r /
Printed Name / Sighatu/V

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

Performed by: U' ( 1•- A(fr7/ Date:________
Fermi 2 Chemistry Printed Name Signatur

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

Performed by: e, r / dDate: .4-XY-Y
Fermi 2 Printed Nan% Sienae
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fer-mi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6711 4D
2. Date Sampled 06/09/2011
3. Time Sampled 10:35
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 r 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) 6.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.4 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrnim Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.08E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician Date 6 '>4'

Reviewed By: _ __-_-- _ _ __ __-_ Date />- (

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number:- -G--') L)

Sample Location (Well Number): U I)

1. Representative sample collected. Date/Time 6'- // / (9q.3 6

Sample collected by: ", ,'-/s , / 3 -. z-.------ Date: 6' /
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: (f /

Printed Name / Signaturp"

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: .frvr Date: 6'-3 / 3
Fermi 2 RP Printed Name "Aignaft'he



WR EF-I 04-052
Page of

Attachment 1, Page 2

Sample number: fT- •- (6',// LI-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: - / - Date: ' @"J
Fermi 2 RP Printed Name 6 t

7"--
v

* 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. 1 ) r

Performed by: , Date: /I'.
Fermi 2 'Printed Name(J Signatur-e<'
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-6611-41)

Nuclide TypeR natural
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Mipimum Detectable Activity Report (continued) Page n
Sample ID N EFT-6611-41) Acquisition date s 14-jUN-2011 09:200:1.
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26.

46.
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3)1

34.,,

40

70.,

73.. .36

73 . -

140.50

30.8

88.

3 9 1 . 6

15 .5I.

563.93
602 7:1.

.2 . 8:iý.)

109 28

417.90

.57.60

202.8
459.60.

69.8
19G.BI

536.09)2

12 .8

228.1

52.

IR. 58
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I.Hal Ife ieto s.ho.
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1 i. . i1 II.E "
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

4.•

Sample number: ($FfT- 1e621/1- Y2)

Sample Location (Well Number): 7- - -". - -

1. Representative sample collected. Date/Time /07 1 A111

Sample collected by: /;,,,,S ,4 / /"'- -- Date:__________
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: ,9 , . Date:_ /________Dat
Printed Name / Signature

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

Performed by: t I•r. , / .... "
Fermi 2 Chemistry Printid Name gn ture

4. Tritium analysis printout review d ad ation Protection pervision or
delegate.

Performed by: " .- Date:_________
Fermi 2 Printed Name §i;nature
Radiation Protection Supervision/Delegate

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

Remarks.



I" I

Tritium Activity Calculation

Sample Information

1 Sample Location EFT-4/D
2 Date Sampled 10/12/2011
3 . Time Sampled 09:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 13:30
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) 8.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.7 cpm

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

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirynqm 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 U/- -I(

Date NOV 0 1 2011

Form 76.1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of___

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

I

Sample number: C-F7- /0 i j// - '9)
i*

Sample Location (Well Number): 6-r 7-- 4//b

1. Representative sample collected. Date/Time /0 z/11 / 0 9'.'3
I'.

Sample collected by: :/A¢h,,4i. / 7------e o---- Date: /t. -5//,
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: / T •-.-
Printed Name / Signature

Date:_ _01______

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:
Sibatue.



WR EF1 04-052
Page of_

Attachment 1, Page 2

Sample number: i-f/i0 , L ;) / I( - LIJ.)

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

Performed by: no, Date:/
Fermi 2 RP Printed Name uS-ig'aure

* 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 y- adi tion Protection Supervision or
delegate

Performed by: 6/Dae /".-/

Fermi 2 Printed Name el Signatuo
Radiation Protection Supervision/Delegate

Jj
*1

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Pag~e : 2
Sample ID g: EFTI12.11-4D Acquisition date : 2-HOV-0211015:0232

Fermi 2 Radiatio::n Protection Gamma Spectroscopy Report:

Sample ID I'umber EFT. O,2 1....,i
Sample collect'ion start. datef" .1.2-...OC"a'-E-O:iI. 09VO3W0: .,00
Sampl.e collection end date : 1i.2.OCT-2011::. :1. 9: 3:P00.00
Type of sample z I.. LMar:i. Liquid
Sample quantity ',: 1.000-0 3 cc
Sample .geom~et~ry n M2LL Operat~or: CU!,

p i~~c pccc:mc' is::ii ition Pa'ramt er s~~i

Elapsed real time R 0 00045N0,.62.? Percent: dead t:imr~e N 0.03

Det:ector number : DET 4 Yearly cal dat.e 1,4..JUN..201:. 056,,4.
Key/cLannel N 5.00053E.-0.1 Zero offsetc .- P5.47P137E-0:1

Daily c'al dat~e g E...NOV-.2.011 0804206.40 ,.1

Start channel g' 1.00 End channel : 4096

He~i.gh't sen."s~i~t:i~vity N 5.00000 Shape sensitivity N 10.8,00000
Maximum numbe• Of iterations to esI.o.ve rmulticplec'ts : 5

Abundance limit N 75.00008," L..ibrary N,' dacm:'stLeronlb
Efficiency file u EFFD4...2I.1 Effcicccicenc i:es at u Peak energy

Pk It Energy Area Bkgnd FWHM Channel Left Pw Ct~siSec "%;Err Fit:

1 0 511.04, i 1m..9 47 2..53 .1.023. ,08 1013 23 6.,99E...'02 :•1.1.:1.,9
2. 0 610.12 33 38 0.9ce9 1221.22 1216 .1.4 1.c24E-02 4i.8
.3 .46I.," 64 9 2.4"9 2923.71 2914 :!.8 2,,37E-02 1 ,l



Sample Title a EFT10101-41)
Decay Time 2i WIRN32.5.3

Post-NID Peak Search Repok:

P.age N J.

It: Enrg Area Bkgnd FWHM Channel Left Pw %Err

14 1. 41.

47 t

30.

R:.53. 102.0

0.9 WINE:

10131

IE1

231.

:14 *42.3
18I 16.6

Fit I'hc' id ..

KA- 4



Nucid Lin. ciiy eo-.
Sample ID ~1 EF1021-1

Page 4
Acquisition date : 2-NOV-2011 100202

WNWI t~ Energy
1460. BI

Area:Ab %E~f f
Uncorrcte~&d Decay*>' Caurr

ui/c :ic

2.552-07 2552E07

:1-8 r1gw-

%Erro



Surmmary of Nhuc-i :.,:e Actl:iv~it~y
Sampl.e ID N EFT101',21I.-41)

Total. "umIer of lines in secru

Nu b.er o:f" un:d, i. f. d i)ne.

N~umber o~f lines t~ent~atively ident~ified

Page
Acqu i sit.-i.o n d ate g 2.-NOV-201115 2 ,3.

3

by N-lI) 3 :1.80. 0 0 %,

WOW::1:.,: Typi.e : natl.ural1

N'.uc-l. i~de Hl~i.fe D:ec:ay tuC~i/cc:
K'-40 1.00E..0.5Y :1.,00 2,,5521E-..07

,tal Ativity i 2,,5520i'

Grand Total Ac.tivit a:,: ':.5 7

Flags: "K" = Keyl~ine not: found
"E" ::= Manual ly e,:d it':ed

Dec:ay Corr
uiC i./,' cc

.,552E-07

Decay Corr
I-Sigma Error

0,.0250-07

I-Si. Clma
%Erro r Fl a gs'-
16.,65

"N" -:: Manually ac:c-epted
"A" Ittc ]. i ,1 c ,:,e: i r i. c= N l Ic m . i'it



R:'ejected Re port:
Sample !D u lEF:Tl~~:1,:1.-41

Page : 4' (
Ac~quisitiorn dat~e : 2...NOYV-2011:I :1.5 :,02032

I;:: 1 ide
F-:1,8

RU...1.0,3

Ha f. .ie
109. 74N

S fL. :. f

.272'8.80'Abu ndances.x2o!

E~iner"g y ;MW:und511.,00.193.46

F::ourd . I ,: , (=-.

At.t~:.I:i. Iv : i. :... i iIIf.22ni
Activit I-Pig.(c :i) %Error

1.O0O1:.-K35 11.,,85

....... INot: F'ound ---....

2.,049E1-0.}--7 42.081

IR;e~j ect:ed: by
Meay

i 4 ii-I, j. j

5) 0.54 .497;. 08M.,:

7)D 0,.,,51. 28.,8.11.

41(.i 07.
4.32. 78

599."74
6:1.1.,,26:-
629. 97

7A 0

91:l5.33
1013.81

Abund:)~tcarnces•- FoundL,: =

AI:u n.

:1.8.66

6.75
94.90
12.54
5,.48

89.:,,00
32. 80

:1. ,,04

46.,30
5.04

1.5.80
48.48

........ I.1o'! F~ournd ........ Al cn,,-- IHot IF-ournd.........

-- I o Fouid.
....... N'ot Foun"d ......
........ Not- F::ou~nd ......

-- INot Founcd..
2.057E1:_-07 42.,,84

---.... N.o t F:ournd .....
....... N'ot1 Founrd ......
........ Not F~ou.n d ......

:1. ,, OO4i.3L 5 4E.8 L4 Ma:c.y
........ l"oiL.: I: o' rcId ~.......

.--.. [i. IH:ound --. -

.... Not Found..
---.... Not: I:Found ......

(Abi.ni'. L..i~mi~t = 48.,48%')

19.90M :1.537., 44 609.31M~x
76&. 36
934.06

1IRO. 29
1.2..38. 1.1
137,,{7.6
1'764. 49!
Fo"un ~l 1Id :::

Flag "Mx. -:: ley1W:l, r



Unidentified Energy Line-,.iý-
Sample ID a EFT101211-41,1

It ý Energy Area Bkgnd

0 51004 189 47

0 610.12 33 38

Flausn "T" = Tentatively ass

FWHMj~

10.083, @ 1013 23 6.99E-0h2:1.9 4.59E+0 WI'

IR12 E16 1.4 1.241 4A~3I, 2. 4.25E+00

Oi.aI.;e c



.. ~ Detroit-. Edison Fermi 2 MDA Report,. Generated 2-NOV-2011 W5:47:39.,66 .i .

m• Sample IV g EFT1g1211-41D A.

Minimum Detectable Activity Report

Energy
,..eW

MDA
(uCi/cc)Nuclide

BE-7

F18

F.I I:!

I'.A-2.E,

M11-2.
Ci111-38
AR.-..4
SC-46

CR-51

MN-54.i.

MN-56

C0....5T

C 0 - 6.i"),
CU-64"

I'....65

AS-76.'.

Bc R

BR-82

BR-85..`

KR-85M
SR-:3!'.'
RB...G3

KR-871Y

KR-M.)

RB-9(8'

Y-901

KR-9:1

SR.-911

Y-9:!.

SR92

Y .... ,J

R.
20.
20.
0.
0.
0.

1.I4.
39.
31.
14.
0.

47.
50.

12.
14.1

0.
19.

0.
35,.

0.
0.
0.
0.

57.
0.

57.
13.

0.
0.
0.
0.
4.,
0.

0.
0.
0.

0.

0.

0.

r.

477.59
511.00

1274.54

1014.44

12N3.64
889,,25
320.08
834.,83

1238,25

1810.69'
15BV,.38
122.06

10992.22
133E. 49
1.345,.9:0
1[481.84
111:5.52;.

4-38.63
1.36.00
559. :i0
776.49
5R9. 64
881.50

8241
513.!99
15:[.1.8
51.3.99

1076.63
&OR.,58
388. 40
.196.32

1382.39
1.836.01

EEO.,90
1031.88
1:1.1.8.69
831..69
824.:,,23
202..51

1024.30
1RO.04,90
55'5.60

1.383.94
934.46

6. 5769E-08
Half-Life too short

9. 492:.E-09

Half-Life too short
Half-Life too short
Half-Life too short
H'-alf-Life too short

7,, 7059E-09
9. 8213E.-08
9. 89G1E-09
1. 4054E-08

Yalf-Life too short
6. 169@E-03
8. 0676E-09

7.,, 7120E-0
i. 668@E-08
8.1 I:77E-09

Half-Life too short

M[alf-Life to:co short
1.,7631E-031

Half-Li fe 't;oo short
9.,,7283Ei-0i."9

Half-L~ife too s.i.hort

Half-Life t:oo shcrt't
Haif-Life too short:
Half-L--Ii. fe too short
Half...Life too short

1i. 9281tE-06
Ha"lf.-.Li~fe t~oo short:

1.04427.E-08

Half-Life too short:
Half-Life too short-
Half-Life too short.

Half-L~ife too short

Half-Life 'too short
Half.-.Li.fe "too short
Hal-',f-L~i.fe too short
Hal f-L~ife too short.
.Hal.f-L~ife t-oo short

Half-Life to;o short;
T• 6446E-O."06

Half-L~ife too short
Half.-Lhife too short
Half-L~i.fe too short:



Sample I ID t EF1 1. 11. 1 Acq u:is ;ition date o 2-NOV-201 150032

NB9 9 70.6 7.1137E-0

'g70.67.9 HafLie .o hr

UR9., 0. 74.3 Half-i Ife' tooi shor.t

R H'I - 1 01.' 0.. 318.9 HafLieto hr

MY101 17I2.4 .50 0

I I1101VI 10 93 .4 1.7730E-08C

32.~~'. 39.6 9.75E0

BB-12 1. 53.9 1. 137E-0
S IN 2.1 6021.7/,13 802'30009

BB12 34. 427.89I 2.0666E-08~..AI

TEf I *.,1 I3 1 :109 P 28 3.0140006II ,~u t



M1:in. ri cii Det,:ct:.,::at bl:e Ac-t iv:i.ty Ieo..'l,,:::,t (cont'r .: inued) Page 3,
Saple ID N I *.1--.:) Acquisit on d : : 2.NV0....11 15 2 0.2

I 3'2 '.., .I 4t ii~ If j ' I I ) n Th .1C.::E-"'l.36f.. 16. 8" .5 1•, .9515E-08,..•:,c

.- !. 0.i 1313.0- Half-Life too IOwl.
CS" :1 3; 10. 661,(: . 65 I. 7,'7: 4. :', D:E " .)!

i:( I' :1.' 0,, ,5. 4 ' I.I f- "fe t:o short
CB-1!38 0,, 1i435.,86 Ha~rl.f-L.I..if te too sh'ort

B !A....:I. .:i f,.', 1.420.50! Ha-l]f..-Lif.i'e toco .. shor~t

CE.1.. 43. 15. 85 7,179.:E _ 9
CS-139 0. 1.23.23 Hl.f-.Lie too sho-t
BA.-I:1. 29, 53I ,,3 8I 7.7 I ? 7731E:0..8
i.A.-:I.01 0. 159-6f'. 49: Hal.f-.L~ife. too s.h'ort

)BA-1...1.41 Ow, :l 0.2?•,ii•2 Hal-t. :.L..i f'e 't;oo sho'ft-l:;
CE-. 1.41. 62?.o 1.45.4z,4 0i:,0712003. -- ?1

IA- 142 0. 255. If I f e I ' "oo s.hpI..-
I..A..- 14-I 0. 641.1.#;., I7 Hal~f-..L..ife t'oo .shor't

CE.-143 0. 29 .26, I If'Ii.etoo slhor

Ci. i 3,4, 1. 13354 4.9657E0..
t::R.-144 07]. 148.0•f":,:. Half-.L.;if e too shorv•t

IT", 3?,, 91 1.0 1.1635E.-7
i:1 48H 2!. 550.327 I .i -09

J. .5. 37,, 344,.7 . 15 4E.-I)8
EU-15.. . 4 ! . ?"..f .; It I-c) 1. 0 .,5f8 3

IIJ.. :1. 55Ig ,,t.(7 ':J,f 1{ ft. JI ,, I. :1 ()CJl-.. i~i)f:

EU-[J.•15'-: A0::f.:: 105,.437. 17:' 3.419,, 3 E5[-08:-)

EUt IT. 26. I4,92 350"

.F.4 ,, 482. 03 9,3312E-09
TA... 1.8f:.' :1. (, 1.'221.,,42 3,,..4,<2"9.00•?.0 8
i,,8J... *f,7 0,. 685.8, ;1 Half-L] "....i.feo "too si•horft
i:..1E;.. 1.88 0), 155.,03 H..l<.tlf-LI..ife ' t.;. 1oo .short-.-.'.
A U-":1. '' ) 47. 158.5,,38, 1,,6119Et <:!-06.) :
I..G-.2'O3 .4:1. . 279. 7i, 19 T 77s9,7-1.000..9r,

[I'0?1* ]."{/'( 24., 569.67 f;; 5.9"660Ef<.il-079
il...OW3f 0. 5830 14 Hal f-..Life Ltoo shor•t;

BI-2..14 0.) 609.,31 Half:-....ifle too,:: short:f~..

::£...R1.4 0.) 351.,,92 Hala.f..-..if e t'oo shlo:r•t.

t:RA.-2 *.,.U.', 55,,1. 186., :2 . 1 ,,.;76661E-0!7"
'I-2 33.•." • : 338.32.4.7 51E-0

TF"1"2R,'-.8 43. 84.37 9,.092.0E-l0'7.J'
::A.-.231; 0. :1.31.20 H.a:.Ol f.a[I-L..ife to.:.o sh:,"ort;L

T H... 36i.:,: 63 , ."2,9! , 7';1..3418E Sii.-06 (i
t.--;23.5 49:. :14. 4 7 6; ?( 5. 508.",2Ef.ii-.-08:

AI'--2:4:1. 2•78. 59. 54 :1. ,,;""41 :1 E-.0-7



GEL LAB RESULTS

EFT-4D 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-4[D Project: ROITOO116
Sample ID: 245517009 Client ID: ROIT001
Matrix: Ground Water
Collect Date: 29-DEC-09 10:20
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
Beta

2.28 +/-2.49 3.92
5.07 +/-2.03 2.71

5.00 pCi/L
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 36 of 58



Cormpany:
Address

Contact:
Project:

Client Sample ID:
Samrnple ID:
Matrix:
Collect Date:
Receive Date:

Collector:

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

Certificate of Analysis

Detroit Edison - Fernii 1I
PO Box 44440

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

EFT-102010-4/D
268144013
Water
20-OCT-10 12:55
06-DEC-10
Client

Report Date: December 30, 2010

Project: ROITOOI 16
Client ID: ROITOO0

DL RL Units DF AnalystDate Time Batch MethodParameter Qualifier

Rad Gas Flow Proportional Counting
I -i

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

Result Uncertainty
I

6.35 +/-1.76
7.69 +/-1.75

2.08 5.00 pCi/L
2.63 5.00 pCi/L

VXC2 12/27/10 1941 1059089 I

The following Analytical Methods were performed
Method Description Analyst Comments

I

of, 31

EPA 900.0/SW846 9310

Page 25



EFT-5S

2006



WR EFI 04-052
Page (-of__

Attachment 2, Page 1

FERMI 1 GROUND WATERMONITORING TRITIUM

ANALYSIS CHECKLIST

Sample number: Pi'-S- C0 v 0

Sample Location (Well Number): £' 5 -.S

1. Representative sample collected. Date/Time C•,/jlol, / j q1 g z

Sample collectedby,: SI'S 1.,L A ti, 54": • Date: O a "

Printed Name /S1inature -

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, FX,/"/ d14 . A r Date:_. 6________

Printed Name / Signature .

3. Sample counted inaccordance with 76.000.70 or 79 "Operation of the Packard

TRICARB 1000 or 2100TR".

Performed by: --. u / - Date: ,O 3 ,

Fermi. 2 Chemistry Printed Name Si eture

4. Tritium analysis printout reviewed by Radiation.Prot n Supervision or

delegate.

Performed by: .i. )L'• .O.t.' "', I Date:____ _____

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

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

Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5S
2 . Date Sampled 06/08/2006
3. Time Sampled 14:42
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) 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.) = 1.07E-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 a3

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



WR EFI 04-052
Page,_Iof 7

Attachment 1, Page I

FERMI 1 GROUND WATER MONITORING:GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: • P- S' .

Sample Location (Well Number):. . T- 5 5

1. Representative sample collected. Date/Time C 6/o• o, / c.f q 2Z
Sample collected by: -. , i-e• te: , (/ O1.... Iri~ted Name -SignlAture?
Note: Qualified Fermin1 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 -k ,.c,, A/v Datew/oPrinted / Sig e Da t:____________

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

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometryassay; acceptable LLDs shown ýfor radionuclides detected by gammaspectrometry.

Fermi 2 RP Gamma Scintillation Detector #
Performed by: ,(Ivi2--JA- / Date: _-___

Fem-i 2 RP Printed Name Signature



WR EF1 04-052
Page "of7

Attachment 1, Page 2

Sample number: I F7 , 0, 4 OW0

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 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 Radiation Protection Supervision or
delegate.

Performed by: I() D St"$ /
Fermi 2 Printed Name'
Radiation Protection Supervision/Delegate

£ • Q ?\~A~ Date: t2J-,-
Signiature ,/

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

Remarks



DETROT EDIUN FEMT-RPOWERPLANT3-OUG2006IININ63

Sa..'.m pl TD:.•:• :1 C '1•.InsI: :,Nu b r ' E"• :F" T".- 5SO 60806 •i•i.•', i. E F:'1.

Sample En .".e "JN-00 14:2u@ .0

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

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



I. p .p, ID a EF-50680 EFc Act u.i::)it iiifi :5p dte Ni 5-AUG-(00 ci:)' : .

- x *x-, -l:: xl. *:.:, 1 xi i*x~ ••:' : ,,c:, :: l x.:''....'. x :r. I•!(i, * a"•!. f ni ::' l. : a i c : r * *: I *ry Iv '. u . ( .¾ f

Sapl ID Numer EF-S680

'.!::• i• i:.• t ,:' : i.f ]. Kr.:. , ::,.1 (:: :i . *:, 'r,.!. *n , :1 ci .-,.1 :•.:: ,, ". .- lI...: : ; i.: ::' A r1. ,:• ni ,:t;:: :: ;. '.!.),, (i { :'fx .f r f ) ~ v I p..:.¾.I x ~ :~ * .r

K': * ':" ' :.I: i. :.:.:, ii : i. ',,..: -I:.: ci. r• .:, , ;" (.';: : i;,) .? .), (.)() 4 . . :•I•:•..' .ri ' -,, '2 !a; : i. 5 U.:.:, o o•. (-)i) : 1 . o!•! 4,' (•) . ,, iH

'.apKI2'3 r a . t.W I'~ UU ;l.ll. .2. U l I.... , -? .l ,'.'.:.::,t c , fit ci.c a ,:..: t. : i.m .... 5

i"•::"-, ':J' :. i" i • : ;'r.::'r )', ..... .... )u'" 3 y V, '"K•r :,, K : 3'&Z . f:;:i:, :L..:.'.. .."c L/: ":i •

! iii'. :<'• . ,::h '.' ,.'n ••: Ii. cc :.(i•.Lc .U I!! 'c c:h -••n •..vii'iif''.'.'i":(

I ~,: ' m ii:i, ru. in.,'b :..g L ci ,' : :i . 'f •-:1 . ~ :,' r•..v : 'ii.c:' - '.: , "r.:. . . c, l.v. :.fK, rnc.:I.t : C:,l..,;.•. '' !.

11 .: .fl'i .: z ,' i:i:: (')i::I: )4 ir2J 1...U :i. cc:1. r.-. 'i'.y :,: ,I:. c ; a: c::. c-, it.,::'ea.qc. e rI: r

cc.:..i :'' : '.i.C . :K . 'i!. , .f". C f,V' .lf:i. !,'ii :;.").i.'f i. '.c. fi' i).t ~. •.)f. *if. )C! ' C 't ~. l .( )f. ?.31 I,,~ 'I 31-., .Kl. cc:. cccc l.III •:.y . , cc .cc lc.lir "" cc ? a C * c ii- ,, 2. *1. ,, ;.c"h:. :'r. cc :' .cc

. .. : c-n. .v o:1 . .i: : . ,,; -...::''

Sampl collect'•;ii ,,!.;: ","•.iion end.:, dat2.! a1 8-J N100 W1".,, 2N;(i) 0. 0.0.!: :.? !•,' !'1! "(;);? ::i,
.•.•. c c• •.:" O.( I P,, ,I:'!.;'. L ; . ;, M a, N.. I I:I;W Il , "!• i;i:L:. i'i:. ;:..,'':•!l~i {:•.: i;!-,,.



Sapl Titl g EF-5O086
Page N I

Acquisition Time = 5-AUG-2006 10MYOMM,'

it neg Area Bkgnd FWHM Channel Left Pw %Err Fit MU iW!

Al I- /'9.

559. 6H-

9C
21
67
53
91

41

31

2.5 1022.1

U89 100 noI

2.00, 111.3

1013
I.013 : .17 3 1

((4 1 '
K -4.



V, ~ ~ ~ ~ ~ ~ ~ ~ : v:Aq11. 1n it ep &
Page a

Acquisition date g 5-AUG-2006 MUM

K-4
1:: I.,

1 "~.

AvI:: %Ab .f f c/cui/cc

I.

:1:1..

Pladw "A''



Sumn'ai'j. rr Nuu] :LcI~.' A:.'t. I vi by Pageb 3
Sample 1D a EFT-38060606 EF:1. Acqu &W::,u: dat Ni 'i3 -AUiG-0006....., : :)'"'1iv_, :'I:;;'( l IiO'N4, .6NO2,• PI•:

:, . . 1. :i.T o t al•n . :: ' f:,'f ] i "n ,:.:o ; .u C .::.• i n'!. a.I. i ..',.• .)..in ,::1 ,: '!,;: i l i.,..,:1 I v I.Iii'(

Wae'o lnstnttvl ietfedb I 4 ,. UI U: i

Unbcorreec~ted

'T ::',:• i )2l::t ::i,. ': ::.' : f" ', ALi, !.) I.,i ... ':';
.... .... .!1.." .. ..:. .... .-1

Gr'and I l.:-ta ctiv.:it. y •. 5.,. .528

FlagN "K - Kylin notfoun

5 .52BE-"ii ... '

O ' . I.-0 Ii 1. 2tl,

"N" =•: Man.-•"u.al.ly a•c-c:..e.pted
"A:" := Nuclu:'.ide.. s..pec:.i~f"ic•: ab." l:,,.i~mit.



N o' .Jeu:.d 0 :>,. L,.• : .ii ., 1:.1 o:,:,'• -.. :Sample ID, NE;:T-5600806 EF'I

Nuclid: Half-.ife Ri o i

I+ .. ... ... .. .

Ac.qui.s'it.ion, " ," I:: :d -AU

En:,p y %-bund
511.00.A19<:3.i!.46

Fo,:u.nd ... 1003~l, .)00

563. 23'

5 1.30
65"7.03

74,;0.12

7:71.

*11298 V,,,<Iy

12!:16.,02
12•;28.52

1439,,13
1453.

:1 ~M'?8?,

561. :.10

9 34.46xi, ::

X Ab:utnd:anvces• F~ound: =

3.3<•,35D) 1,,.4:,7 49'7,,08.::
6:1,0,,33

599.7 , 4

725.,70
915. I ,33

? (8.:! ,36
"9,34, .06

12378,,:.1:I
:I1377.,,6"7;
:1.764.,,49

X; AbundancI:I:TIi(G.7es Found.Il~: ::=

:1.. 1.7
. 14

IR

0. IR

IM3

6, 1.09

K, 30

(.9. :T-4

.3.80

(1 ,, 39

01,, 3'

,:: ,, 4

.56,,

12,, 54

5.48

:3 2.80'.

:1.741

:I. 2 54

6 .30

15.,10

4. 11
].5.80il(•

48.,48

I., j\1"35 20.17

....... I.Ic::: I1:: F ',:::, L "• :i .......

-- I-:: I: nd .Not......

....... 1,1 ,1.: F~ ~,: .......

-- Not' F oundi
Noit FounN......l.ot F::oun'd ......

... .. .. I . I ' I.. ,:,uii ...... ..

N......I.o t F'o u.nd:l......

....... - I,::-. :. F:,L:, .. ,:: .......

........ Not: Fou:)•n d .....

1., ,.") 1fli..- 5 ;...u i ;,i :.l

- (:-No Found
.......Not Fo,::und ......

9, 4:16 I...;.I IR:,,l 4- - NoIt Foun d. : ..........

.... Notf. Fou•nd, ......

N.... ~ot Fo'(:unrd ......

....... ... '.l ::,'; F " o 'r'(:l .... .... ....
.......N.ot: F~ou.nd:l......

I:D e :,c a ; :. :, - :' :

:: bun

61-PIA :i. :70t00-.E.+35 38.,,42 D )e c ay-

....... I', o '. I: c~i.t '(: ........
........ !N.o:t Fo'::und ' .....
- - H I::NotF •und .....

--- Not Found I- ---

- Nolt:: F::F:ound-.n,::
(Al::n, L..imr•itL = .4f., S:X ,:,)..;:
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:1.

I 4

:A II I I It, A.: F

i1*, J.(- 1

44 ~ :~:~') I I E: '



.X. ••:, r•: i.i.; Ed:I:i ;iso F:: rmi P: MD Report Ge e a e ..... . OO " ... 1w• ::. i . :I ,,.:!•1
.. . . ,4.4. <4.3... ?.':. .4 'J.14. f. : .374.. ;; '43 ,44 <4. ,' I. 4 :.;; ,4 (}(.44'.7 .4 .':'.'I.' : U? T 4,.. .44 I..: P . , 44...::.'. : ... ., .;4:4.. : ..;4.; .5 C . 4. 4<'4.

3 343i•" . :' ].~ :•' *3l .30 *:; :4:'(:e e:T "" ''v 3 :: 47 3: 4;;:, .p': (it:' 4 .3>;7 . 3 '.;'..x- 4 e :43 e44y 4.y ..:3.3 4 *43''4~ 'e'':':'4 :';'~

i'I:3,:::" I.3.1..I.3"3 ::4:lx.I."r.r..:.I,."4l::I 7".H II i:I

i;" ... .. ' ' " ,.,*3* 1 3:::

:' ": :.,• .I'i,,.. I, ....) 3(i)(:) , r...• '"'.'I...3. : '34 .', "..,I.j.. i :: ;::.3 •.4 .II' I..

,, ,, 4 , ::, I-i,.

Sampl ,. .N.. ,.: ..... I 'X

..... :. I 3:I. ' ::. 5:, Ii.-.(3)f S::

i~tJ (*ul-') >3. K) . . f'ci [/cc 4)

..I..., 1274. , 1.0 4 , 1.E.
S ' ,, : ,1 ( " jr/I I"14."-'• ' 1 '"'l. ', ::, ::, ..• 9. .3..:)'P !'

17.1 84.( 813I3. 1744E-08

C.43 ": .. 3.1 12 3 S. 2 3.1477-0

CA 13*.'. 391 IP2.41 4.jI I .RI I -0

C :. .... - .51 .:..... ..,:1. 01 0. I-.( .:';. 1."40. / 3,,,- SE::•,l[.-.08):
rE0) 12- .0 9 .: 4 Ri24 43,.:,.1 ..

I I - T`. 01. :1.481. ;Half-Life "to .:- :

ZN-6 t . 1155 2.252"3 1E'0

.. '9 438 H al.f- , , ' L eI to s'h.o.t,

3.i:"l "•,,L I :: , I :I.. .. .. •': I I I 3 41 3r...." ;

' II :. ''.'• ' •. " ..... :. """). : ' " ;. :

As - 7 (". (D. 55. Haf-if too s. ort

BR8201 776.49 Haf-ife too hor
""r. ........ ' , 4• •": ,, :.4 3 (.. , ,, I;r.),.: .... 4,4144 :!q:il I - 4. 4 '4..

)!1: . 3"," k'.: ":). I;.;:-(:, (.,':. I"1 4." :1. 'f -.. :L 'f 'l.:.::,c:' ' •::,'i . 'l:;

34: ;: . •).i :) 3J.34ii'i:, I.:, I"1'' :1 . 'f'""l.. :i. "f,-', .!:::,::> • l33'' >' L:.:

y..R,0 3, (? 5E9.64 Haf-if to s.hort

'4...I. ...3 I" ,, j : .. I ,, . 33.' I.I.? I 1. f" .I..i. '"::: I.:,:i::,:;:' '.;1'"i4:::''I"L

33 • :: ,, I..h" p '1' "1. :i. ' ,:,.':. :,.. . .",::: ,,".'1. .

B R - ,4 4 to.:• ::.-,.:.,!:. :.l''4: :4

WI I -y 8• 0. 51.9 2.33E0

K'R:-F8.,"':V; 01.1. ,,l -L f too :"' ovt..''
..-71 011 .8., 4 Hal, 11:, f-"L:i. fe,.. too", s•ho:)r't

KR-8.i "9.3 ""f- f too shrt

,RBv-,.8 ,.I .. 1,3,:,82...:-9i, Hal:.f:.--L..ife tP:., 'oo short•:,P''
8'. "7 ".,,•.. '.1 , 183. 03•: .. :L• I...:.'"....:. '1'.:6099E::,:-.08 i :)p~:

:"""', '",,": (i:.•. RO. 90' Hal ,.,':;:'. .. •, 1 f: .-LI. i. fe to!, 'b o,:: sh ,a.r':
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E7 FT-.S" 6• 'r 0o r

Sample Location (Well Number): f"T,- s S

1. Representative sample collected. Date/Time &1(./s"o&, /. q z z

Sample collected by: JThg SI.-g 1 / 1,-t,-,a w, le t: d, k
Printed Name "/ " ature - .id 0z1/oi/ls7

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: 0_.!.-2tL~ r f1',;l:J,,/" 1 1"4] Date: _6________
Printed Name / Signature

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

Performed by: ( Date: • ,-'- 7
Fermi 2 Chemistry Prnted N me Signature

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

Performed by: \4)1d < , l /1/41I ' i(,/.11t- Da&/,142
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

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

Remarks p' YY /J 4/4 /



Tritium Activity Calculation
4,)p q e5 5

Sample Information

1 . Sample Location EFT-5S060806
2. Date Sampled 06/08/2006
3. Time Sampled 14:42
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) 7.8 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

(Bkg cpm) (Bkg cpm)

Minirpqm 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 Alt 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: . P-- S' e

Sample Location (Well Number): - 2PT- S'.5

1. Representative sample collected.. Date/Time 6 6/5•/'• / / &f 1

Sample collected by: 13-4t ,z, / f,,-t / - L - Date: 0 (.,A /c6?/8
PriAted Name /gidtature -. 5,,,. oz/'1'/" 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: C- k,; kek, r,, //. -ff/ Date: 0 3/ ,
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: Z )//fOSv / / ae
Fermi 2 RP Printed Name Si'gnatu'rd /



WR EF1 04-052
Page 7- of -Z

Attachment 1, Page 2

Sample number: • FT-,55 64 C t,

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

Perfeimed by: PC kr,"te Name Sign
Fermi 2 RP 'Printed Name, Signature,

Date:_7-- -7 7

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

If so, verify the critical levels and LLDs and count sample in accordance

with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radi t•l)oProtection Supervision or
delegate.

Performed by: / (/ Date: _____.__7

Fermi 2 Printed Name Signatu e,
Radiation Protection Supervision/Delegate

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

Remarks
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Sample Title g E I ET-SO08.

I::' N7 I

Area Bkghd FWHM Channel Left Pw %Err Fit Nuclidwi--..

0

4::

5,.

,:512t. W~•,," ?t! :1 . :i., :! .

45:'
30 3:.)66 705. 1

*10

:1. 1

13 3 0. Zl.
15 17. 6 2.
15 3 S. !.:ý;

0 558. 0,*-,`ý
0 14 6 1. 3

13 1.2 1118.21
1.25 E94.1

1114 11 16. i*".*:
2917 13 14.4 K - 4
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:i.•3,,~ ~ fI'x .i, ::(}i~.E .,.(.(7 , -,F i)F'.. 'I"

Decay C orr..,:. :

:14.:. ,,:41.

Nu.cl-. i.d:e.: "Types:', 'f:iss...io•:n qa1.'.!•

Nulu.::] ide:1•'.. E 'n.:" I
99 3,

ea-.: %:.,. :•h'. :,n %Effli:•:i u. c i./,::c::

.1 0 4.i;::O:2.•5E:i0

* ..- ; ~Uncorrected(

D)eca:-•:.y Corp::,•"'
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!-S'•igma "::•

Nulu.:: ! i.de,.: Typ. I:eu act-'.:::- i.vat,.: io ::n

uc:1. i: Energy.-• !17



Summary of Nuclide Activit'......
Sample ID a EF1 EFT-3=0806

Total number of lines in spectrui-i-i

Numbey of unidentified lineii-,

Number of lines tentatively identified

Page a
Acquisition date n P-JUL-2007 10;504,'ý;,'

5
:1. R. "i"

Nuclide Type N natupal

11 d I.-I I if e
K-40 1.00E+05Y I I. ...... ....

Deca Cory~

.c/c

3.29-0

0. 52 -0 1 . 4:1.

Total Ativity

1.1 u**
FIIi.f

01 fl72

Uncorrected
Decay uci/cc
1.07 2.955E-06

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

Decay Corr.

:1.22E0

- 8 :i q. ..

38..

Nuld Hlf Dea I iii Il

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

Deay. Corr
uc i/c:.c

8.353E-07; ii..!i?

Decay Copy
I-Sigma Error %Error Flaq,.i-ý
3.219E-07 M 5...i,ý

"M" = Manually accepted
"A" = Nuclide specific ahn. limit
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Unid&ntified Energy Linwý,.
Sample 1D a EFI EFT-5=0806

it Energy Area Bkgnd

Acquisition date 2 P-JUL-2007 100580.3

FWHM Channel Left Pw Cts/Sec %Ewvý

0 352.
5 510. 7**ý"
0 558. W:'ý 13. .: 1.9

705.13 697 15 P.50E-02 30.4
1022.13 1017 15 NAGE-02 17.6
1118.21 1114 11 3.7RE-02 16.2

5.70E+0(4

Flam "T" - Tentatively associated
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FLI 5 1.*-
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B -8.3'
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1:1
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Ene rgy
Mei

I I*.

511.00'

I a . .

136.5

1014.4

1642.42

1293.64

889.

320.08It

834 Tii;

123S.2.--

.( R 4
1345.9

148.8
1115.5

I 8.6

136 0(-.

559 i .0

77.4

529 ii.64

881.50I

38.40

11 ll:

Half-Ljif too shr.

1.145Ei0

Haf-ife tosor

Half-Lif to sho&I I

I. 831 E' O':I
Half-Li fe to so

2.' L 7 4
5.0886E-07IL

Half-ife oo so&II

Haf-if too~ shot1:
2.715E-0

3. I I ti 0i r'

3.3325E-06I

1.1150E-08t1
H l -i f to soiI

II I I 1. fix< .L;3:s

Haf-if too shortf:
Hal:If- i..I fe: ~i22 too .2 sh rI:

Half-i f to s h o i v - I' i

H a I f - L~ ii f o sol

Half-Lf to shor1 1

1, R24 E. ':'I

II f- if to short'II ~ I1:....
Half-L fe toosiiii.

Ha f- if to I I I l
HalfLif to -shrl1 .
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Sample ID a EF1 EFT-5S@6080(.-) Acquisition daW o 2-jUL-2007

I. I.

E n e r q
(kev)t; 6 a ,I id

I I - J1..

N B
NB-951

z R

M 0-

LG I107
S N II JI I'ý"

IH - 17 7
S B - 12;*.-

.E121

TE12

I - 3C.
BA II.1
1-13:1.

SI - II1.I

TE I '''I

I I311

I I I2

T -1
BA13

Bf-1 301

TE I I *
X1 E - 1

XEI131I

8'.

25.g

0,;

70 . ,3

75.72

.4.5

.0. I

49 . ,9

357.9

T 1. 8,

I8 KBI
937~.48

.9.8

-19.56I

536.09~

123.80

364.4

II 9.I2

773.67

8. 17 7.
...........................................

HalfLif too

:1. 0R 0 -W
Half Lif to I II owt :.:,

Half-Lfe to shor
H l -i f tI shortI:, I:

Hl-if to shor

1. 642 E-0",,

5.64 5 -I ,
6.3125E.0

9.8409E-08

Ha f-if to short.:::

HalfLif to short.:

Hl-if to s h o

Ha f-if too si h. o r)t:
Half-if to short
Haf-if to short~r~:

Half-ife to hr
Ha f-if to whor-.-
Ha f- if too I I It
WI f-if to shot.
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Sample TD N EF1 EFT-56060206 Acquisition date w 2-jUL-2@07,1ON55N4,'.:'ý,

Vcgn~

Sum

C 1 1

XIT X-

Ii I 1L'
X 1 ,.*.!

C E- 1
C Sj -

B ' 1'')

L A 1

CE....:1.

LA-14

BAIN
LA14
It -1 *.`'I

C -1 "

I'll4

N -14:-

lit::' .3.

17.

30

7 .

26 .
35..

4'.

0.

421

EI

I P83 R3

13 . 51
1489.15:

;DI".t:

Hl -ife to shoT.

Half- ife tooI short-

I ii I -0

Ha fL f to s h o r -t::

Hal f -L i 1 o sol
Hlf-i fetosho -
H l -if to I&.
Half-L ifetosh '

Ha f- if to I Il:
FI a 1f - Li feto h w%

Hl-ifeto hr

Half-ife too hor

2.0416E-0

Ha f- ife to I o t,
Half-L fe toosho;Ii

5.1I2f 11-M

I I.1041Ei 'II-08 '

I .
Half-L~~ifeto hr

4.2 141-0

3.I
Hl-i f to shor

H l -i f to I h C:I.:
2.9467E-0

7.6837E-0



WR EF1 04-052
Page IL ofJ

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 1(i-T- _•'S 0130(v

Sample Location (Well Number): •F - s

1. Representative sample collected. Date/Time /- /,3 /,9( / N51/

Sample collected by: 40. ._6iA9K( / I4i/St Date: L,1
Printed Name / -5nature

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 -)OtC 4
_•_ _ Date: 2/2,437

Printed Name /D-Signz/ure

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

Performed by: bY ' $ ')q') !J1'.' ... Date 202007
Fermi 2 Chemistry Printed Name Signature

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

Performed by: f•(d L "'s •7 I /6) // 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-5S121306
2 . Date Sampled 12/13/2006
3. Time Sampled 15:11
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 17:17
3. Background Inf.:

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

4. Efficiency lnf.: (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) 7.0 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)

Minitpqm 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 uCi/ml x Sample Volume

T/ Y'• • L z / APR 20 n2007
Technician Date

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



WR EF1 04-052
Pagelofj.

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: Pf7 •'5 Id i3o

Sample Location (Well Number): :t •5

1. Representative sample collected. Date/Time 0110/ 3i1d/67 / /51/

Sample collected by: -T- S)Ae-'i ck
Printed Name

Date: cvjw
ýSqgnature

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 ,. r
Printed Name / Sigatture

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

7

Printed Name



WR EF 04-052
Page__of.

Attachment 1, Page 2

Sample number: r"F+- 66'5 /c•/3O(

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&J•, , I ---. 9 Date: 7-' -' 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: /1( It l) 0f- /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: _ -_'_ 7

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

Remarks
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Sample Title a EF! EFT-5SI21306
Decay Time 214 19;06MM.'ý

6

Post-HID Peak Search Report

Page N

Area Bkgnd FWHN Channel Left Pw %Err Fit

6V 08
511.33
559.32
609-20

1460.49

64
116

42
33
59

83
69
41
19
3

2r.1 II *i 5
09 1195

US
1013
MO
IR12
2914

W 34.

2 IS.



Nuclide Line Activity Repopl,:
3ample ID n EFI EFT-5S!21306

Page 0
AcquWition date i 16-jUL-2007 1ON1709

Nuclide
Enrg

Area"i~".,'
uncorecte Deca Cor

14.82



ccr H c i:.. :4:vt.-
Page U

Acquisition dpta Y 167JUL-2007 10gl7gY,;

Total number of lines in spectruivi
H' -f- !::-.4 unidentified lines
Number of lines tentativply identified by Nl:'.'.) I1. 00.1 ,

Nuclide Type g natuTal

KZ0 1.00+5 1.00 3.11-0

Total I Act ivit a 3.11-0

Gran Totl Ativiy a 3.31E-0

Flagsu "K eln o on

Decay....

uU IC
3.3:11E07

Deca Cop I- /

3. 3 1E I*,
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1. 59 10 3 151 .5E0 4 .3EMI*
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Edison Fermi P MDA Report, Genevated 16-JUL-2007 1%4035.44

Sample TUN UFI EFT-53121306

Minimum Detectable Activity Report
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'B --.-
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1 115.5i,**

55.10.

881.5
802.4

11DA
WCUCC)

1.: W 2 I 1.

1. 1072E-0
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S 1 .I I I' II ', 2

HafLf to shortI '~

HafLf to shw:.

H LiA to sor

Haf-if to shatI
HafLf to shor

2. 0 3: 3 9E
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ZR-9.*i

M 0-

TI A)
FiN L

GB-I Ri
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Minimum Detectable Activity RepoTt (continued) Page g
Sample ID a EF1 EFT-5612130(,'-ý I Acquisition date N 16-JUL-2007 10:17;29
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: • -- 7307

Sample Location (Well Number): )hT'-,-- 5 5'

1. Representative sample collected. Date/Time. 713/,07 / /-79)

Sampile collected by: 07, 1 iif, g"-I( / i'I' Jd,_ Date: 4, bvi-'7
Printed Name / (Minature

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: XY-'6)Uitt4 ¢-tv/ / C' l,& -, Date: I J/ý/ 7
Printed Name / §{1gnature

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

Performed by: , 77'! Date:
Fermi 2 Chemistry PrintedName Signature

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

Performed by: A) '/-YJd) ! Date:_______
Fermi 2 . Printed Name SignatuK
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 5S

2 . Date Sampled 07/03/2007
3 . Time Sampled 17:28
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 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 (dpm)
Sample Count Time (min.)
Net Sample Count'Rate (cpm)."-.

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

12/14/2007
08:00

10.
8.2

3189.3
3181 .1
7944-9
0.4004.

9.2

.10.0
1.0j

"2.1..•

min.
cpm

cpm
.cpm

:., dpm,

cpm/dpm

•cpm.

Minimum Detectable Activity

(Bkg cpm) . • (Bkg cpm)

Minirpnm Detectable Activity (uCi/ml) = 3.3x (Bkg min.) + .(Smplmin)y. -.... 1.19E-06 .:uCi/ml

-Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician Date / '/ f 2

Form M.000.39 Att 1 P-1/1 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- 7T- 7 3"07

Sample Location (Well Number): • 7-- ,•

1. Representative sample collected. Date/Time oY7./0 ;./c0o7 / ' 7c2S

Sample collected by: 3--. '/SA& C/i / XfA,. 'NL . .ý Date: e :V kl,17,.',o

Printed Name / ({)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: "- zxc4h&car-c• A ,td tz• ate:/
Printed Name / SignaLture

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

Perfomled by: / 6•) ,/Date:_ _____
Fermi 2 RP Printed Name. SignaturY ... I



WR EFI 04-052
Page of__

Attaclmuent 1, Page 2

Sample number: & FT- 6 ,; 7 3 07

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

Perfonned by: 0J 4 2'-5 I-.)"-,1 I e 6 Date: 7-1 -_ 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 spectromet- evaluation reviewed by Radiation Protection Supervision or
delegate.

Perfornmed by: ft) / /tA IV A-1,--7Date: - - 07
Fermi 2 Print dName Signatre
Radiation Protection Supervision/Delegate

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: ELT- 5';6 _// 7Z)1?

Sample Location (Well Number): 6FT- _6

1. Representative sample collected. Date/Time -z/i/ 7/J!,/ I0D30

Sample collected by: io 3l, k 211-1 ,4 .,Yo> i Date:" 4- i .
Printed Name / (•4jnature

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• g, el7 / Date: V //)hF
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: 9--ný -/ Date: W-Z.-
Fermi 2 Chemistry Printed Name -Signature

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

Performed by: /t) /§iOv95W / (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-5S41708
2. Date Sampled 04/17/2008
3. Time Sampled 10:30
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) 8.1 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

Mr (Bkg cpm) (Bkg cpm)
Minirptm Detectabie Activity (uCi/ml) = 3.3 x ' (Bkg min.) + (Smpl min.) 1.20E-06 uCi/ml

Efficiency x 2.22E6 dpmL/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 V- Z7-" ?

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

Sample number: ZFF- •• •./ /7 o

Sample Location (Well Number): " f 5"6

1. Representative sample collected. Date/Time 71! 7/ F / / 05

Sample collected by: ,, -l .. . Date: e ,,
Printed Name ' giature

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- .0/,, 1ý-a ar2/•• / .4J4 L/Date: 4 4// b
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 # ý!

Performed by: -T- •olW'df"/ / /W -&J Date: E7
Fermi 2 RP Printed Name /Signature



WR EF! 04-052
Page of.

Attachment 1, Page 2

Sample number: I(P- T '- 1eli/i 76z 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: -Y. r .- /A..,4 3eXs-7'/' C) yzjdjýj, Date:j
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 Z/ i/V $5ýA-, /
Fermi 2 Printed Name
Radiation Protection Supervisiorn/Delegate

Date: q. J-V'- OV-

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: £FT- 6 -3 ci ( ,

Sample Location (Well Number): Er_ _ _ __'-_ _

•i1. • Representative sample collected. Date/Time 3 -I I .'e' / /3 Z C'

Sample collected by: LI ýACCS / Date: "•'I-°
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(.9 1-f E -T° Date:
Printed Name. / Signure

3. Sample counted in accordance with.76.0o0.70 or 79 "Operation of the Packard
TR-ICARB 1000 or 2100TR".

Performed by: 7), , / ( I c-_..-- Date: 4-. "- o 5
Fermi 2 Chemistry Printed Name Signature

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

Performed by: Date:_______
Fermi 2 Printed Naje e ..
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-5S031109
2 . Date Sampled 03/11/2009
3. Time Sampled 13:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/21/2009
2 . Time Sample Counted 10:20
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) 7.8 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)

Minirpurn 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 Y'/--"'n 1 - Date 6-.7.{. \

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: '-"'ý- •S 03 110 o

Sample Location (Well Number)____ ___-____

1. Representative sample Collected.

Sample collected by: (- 10r &S o'\ /
. . Printed Name

Date/Time 3-A-09 / /.,•o

SLgatreDate: _

Siga tu r 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: r"o-:(-- P / Date: LJ'-)2-IC V

Printed Name / Signa~re

Note: Sample containers may simply be sealed. with red duct tape and initialed by the
individualperforming 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:... -,
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Attachment .1, Page 2

Sample number: &'C --- ,-ý3 O /NO

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

Performedby: jW- 1 r- / -Date:- obt
Fermi 2 RP Printed N'ame Signa / - -

-j),A'/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 b- adiation Protection Supervision or
delegate. , . -21-0o

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

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

Remarks



DETROIT EDISON FERMI-2 POWEro PLAW"f' 21-APR-EOOT
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Sample ID NumberN EFT-5SO31109
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: ('l 5 9 ? 07

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

1. Representative sample collected. Date/Time ZŽ4Z / /1/6

Sample collected by: .- 1 'P ,- ,• /
Printed Name / SigRtil

Date: 1, h l

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: 9LdtUtiV( / , . ,'L).Y,. Date:A.
Printed Name / Si. n ture

3. Sample counted in accordance wit 7 .0 0.70 or 79 "Operation of the Packard
RICARB 1000 or 21OOTR".

Performed by: ,' .- Date: ,-n
Fermi 2 Chemistry Prir~ted Name i ature

4. Tritium analysis printout r iewed R diation Protectio upervision or.
delegate.

Performed by: _'.Date:I/
Fermi 2 Printed Name . Sigature
Radiation Protection Supervision/Delega /I

-221

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

Remarks



Tritium Activity Calculation

Sample Information

I . Sample Location EFT5S9909
2. Date Sampled 09/09/2009
3. Time Sampled 11:10
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) 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)

Minirmum 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 ,-.•.q

DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Sample number: •F7"- • 7 76)?

Sample Location (Well Number): _____

1. Representative. sample collected.

Sample collected by: r-
Printed Name

Date/Time 7 6, ,' / /)

Date: , qSignatu-lirý

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 I

Sample sealed by:
Printed Name / I4gnature

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*Fermi 2 RP Gamma Scintillation Detector #

Performed by: C 'i , 1 /?74 /
Fermi 2 RP . Printed Name /Signatt

eDate:

)



WR EF1 04-052
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Attachment 1, Page 2

Sample number: F:P17- ',• 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: DO L4 IVtgr(7 / 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 Prot ltion Supervision or
delegate.

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

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

Remarks



DETROITIi ED.I'"'S"ON.'.: 'u FERMi-2 POWER! PL.AN1 22.;'.'-OCT-2009 151211i41.,30

RAD;IAT•:;•IION•. PROTEC:TION .'.EPA:'RTM"ENTf

GA';MMA': SPECTROSCOPY A".NA:'LYSIS REPORTf

HIGH EFFICIENCY DETECTOR

Sample ID' Numbe'w'N EFT5:•S9.'9•09

Sample End TimeN: 9-SEP-20:09i 1I i1I0:K0000

R EM* •'.•Rý*K ýS .......................... ....................................................................................................................................................................................................

P A E ....................... ! ) f...................... •.z "



I:age N

Sample Ic N EFT5S99I 9 Acquisit','ion, date N .2-0CT-200 W"5035

Fe'r'mi. 2. Radiation Pr•o't'ect...i~on• Ga:.-.mma ,Sipec;:t:rocscopy FRepor•t:

Sampl.e ID. .. r;,e' EF'5S99 9
Sample coll.ect~i~on st~art. dat.eN 9-]..SEPl;:-2009?<< ;I. 1',!..) 00!(-.,?/.

Sample coll.ect~i~on e'ndl ,da....te. N 9.-.SEP]]:-2009!i)(7":T II.'1 ,, WO(.) 0(?).) I?(:

",T"ype " ; :o. ...l I L.•uri. Liquid

Sample q nt.i tl y 1I.00. 00. - .E03 c-c
S a ) .p e geome.tr:1y : .LLO:1 e:ai:io' ": m::.:'S*

Dei:tectorf nitimber 1 i)ETc' Acqui.rfe ,.at .a i:e N: 22U: .....OCT... 9 1 ,;:1..4 :51:n .'.3,

P.res• l:i. time lI.:i.e i ,: .0 00 ::. 30 :: 00. 0 Vi U (, . El.a!;psed liv: e t.:i.me i @ (nJ(? 0 O .!:3 .. u.,,.(.
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D)etcto';ee!'r nuimbern u *)li2ET 4 Yea.ry ca:.l dal.tce : 3-.JU-2009 :1.7:N37NO0..00
IKe'v /ch i.:-rine i. : 5. 00:1 1 7LE-0 :1 Zero of "f:f .,t : ,, 6 ).0406 E. -2

a:il. y cal date A: 22-O-(.2009 I.3: 49.65

S'tar..ot cha•nnel n, Ii{.(.- End ch;.'annrrel N 4096

H.e~iglht sens.i.!;.v~i.tivty ' 5.0000 Sh"ap;e sen.s;.i.:i.v:i.ty :n 10..", 00000
Max:imum number" of ;itera"t~ions;. t.o "r~esol.ve mu~ltil;.le!..s.• u, 5.7

EnAergy.i.il i i:ol cx c : , 5 .?)(? : In N . alf-life ratio n 10.00000

Atbundance .:i: :: u (75.0 .)0) Li:bra y u d-.,:-aU .maste-. 1::..rUj!i:

Eff:i. ni.c:ency file s: liFD:::i.4 2 ]l. 1. Ef f":i. :i.cencie:s at a PeIa e',nerw gy

P:1. t 5l:. Energy Area B-.nd FW' Chann.. Cl":a':r*3el Left I1. t.J w ' . U2iSo %E:r1 r Fi44 .'.'.

1! 5,: 510.,83 s'!o 2.5 2.,07 1021,3(i' 10.;)1.4 16 4.,46E...02:T 10,.4 4, .29''TE+00)(;

2.; 5 512..68, 43.,~ 29"÷i ;.-;7 1.92 {E 10-25,(.007 101'!l4 16 2:",-.39l':E-0"2 30.8]i(?, :l
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Unidentified Energy Lines
Sample ID m EFT5S9909

it Energy Area Bkgnd FWHM

5 510.83 so 25 2.07

Flaosu "T" = Tentatively associated

Page u
Acquisition date N 22-OCT-2009 14MIN35
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:_______________

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

1. Representative sample collected. Date/Time L5/dYI/6/ /

Sample collected by: !5Q/&d/ /, Date: t1112/311
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: 6 't./77 / I L a6" a Date:4•$2/,• .
Printed Name / Signature

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

Performed by: 1'-o M. A1 Date:, tz- 16
Fermi 2 Chemistry Printel Name a ture

4. Tritium analysis printout rev ewe Ra iation Prot ction Supervision or
delegate.

Performed by: D4 Date: i /e,
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 -52410-5S
2. Date Sampled 05/24/2010
3. Time Sampled 15:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 06/24/2010
2 . Time Sample Counted 14:10
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) 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)

Minirpqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.11 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Date •-26 o

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

Sample number: 6P/ •-"'/D -

Sample Location (Well Number):,

1. Representative sample collected. Date/Time / / 9

Sample colledted1•/:- 40W412JI / X 4A 'r/ '"Date: -61,!230k6
Printed Name / Signature

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

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

Sample sealed by: •.2/ "- / / Date:),r
Printed Name / Signature'

Note: Samplecontainers 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:CDate: L- I"'

Fermi 2 RP. Printed Name Signature
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Sample number: •F/ •9 / -,

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

Performed by: 4gk-LoS A-9•'. n-, tr/ ••Date: L/-•,k

Fermi 2 RP Printed Name Sgna ture /"

* 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 otection Supervision or
delegate:'

Performed by: L t t _ ((•,a4C"? Date:, L•-O

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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Sample Title : EFI-52410-M.i'i
Decay Time - III 2007NI7.00

Page N:.
Ac::quis~ition, Time - 13-SEP::-201.0JI 1PH0•:7HI7,,

Post-NID Peak Search Report

Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclideiý-..

0

139.54
352.11
511.53
558.46
609.96

1460.96

70
49

89
65
93

I .2 5 2 8. 6'.*

@771 J ( ..i

69~ ~ 2.6 102.6

45 1. 14 11 .I t:I

""00'

I1. J.(I
121:1.

2913

I)~~ LO 11 OIftl

A*YIJI
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Nuclide Line Activity Report
Sample ID u EFIMR410-5S ,

Pape U 2
Acquisition date u 13-SEP-ROIO

NuAide TypeN natural

Nuclide~:
K l40

Energy
1460.81

Uncorec~cted: Deca ::.~~(y ' Cor

Area~~~~1 %An Ef :.c cic

I-igmal
%2. fL i,



Situ~mmar o. f , N:uc: l .(.] i.de::: Ac:tl' iv .. it...y
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K I4 1.0E05 1.0 3 1 )ccc .485-0

tota Acivt : 3.8E0

I.r... nd/. Tota Ac iv t Hi!iqi.•B " 3I ,(!(• .,,4,.85E.'ili-0.)7

Fl g u " " =;,t eyl...:..:i.nei-I.) not fo ,und .'•.li].-

"E)'"...,rl =1;;..,:] Man.;u..a .,.,:.lly , ed i .t ,;ed '.•,. ,-".

Dlec~ay Corr;,m

3.. . .. . . . . .. .... (48E 7
... ... ... !. • ...... .. ...... ..
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I" .S:igma. E ,r .r.,, F:..1.ii

0•.44, G.E:.•-, 0]..-i•7 :12. 80:: , in..

":3 <<!. , 48 E -7:: i;""(?

"M':'" =:: IM.anual.~ ,.• ..'ly ;•.:,.:-i':i,: ac,.cepted.;Li'•:i":
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: • f / 0 - .SS

Sample Location (Well Number): S

1. Representative sample collected. Date/Time /1'/ o / // ; q

Sample collected by: 1(2/24/L - Date: ]]-,-o
Printed Name I Signature

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

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

Sample sealed by: /--- ,-(,,- ! Date: - ]- /
Printed Name / Signature

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

Performed by: p/ Date: I (-12--tO
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout, reviewed by Radiation Protection Supervision or
delegat

Performed by: Date:,]/-/(, ,II:
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 -EPT--1 02710-5S
2 Date Sampled 11/11/2010
3 Time Sampled 11:45
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) 7.0 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)

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

Sample Activity

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

Technician _--_ _Date (IU7-/ (O

Reviewed B Date ///51/0

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: tF-,"7-- /6) 76 -

Sample Location (Well Number): 1 S-15

1. Representative sample collected. Date/rime .le 7/Z6 / /•'3-o.

Sample collected by: /.'-.s/s , I
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 sa le containers only

Sample sealed by: 2/ a/h

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 ignaMre

Date: />'./O
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Sample number:_ T- ' • 1 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:
Fermi 2 RP Printed Name Signatite

Date: /1- 9 ,,. / '

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

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

5. Gamma spectrometry evaluation reviewed by Radiatio rotection Supervision or
delegate. n

Performed by: kokiC , Date: 7,'/
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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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: rf&'6 (6oi "

Sample Location (Well Number): ._q -

1. Representative sample collected. Date/Time • 4' // / 0 Cj.-

Sample collected by: C -f{Tj# /7 2 Date: .'- "'

Printed Name IS at*

Note: Qualified Fenni 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: /Ar f/atur Date: 6 //
13rinted Name ntr

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2o0lTR".

Performed by: ,..P-5 c7/ at: 6 ae-.(

Fermi 2 Chemistry Printed ame Signature

4. Tritium analysis printout reviewed by Radiation Prote tion Supervision or
delegate.

Performed by: . - / Date: -13 -
Fermi 2 Printed Niarfe Signat 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 6611 5S
2. Date Sampled 06/09/2011
3. Time Sampled 09:20
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) 6.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.9 cpm

6. Critical Level:
- Critical Level Count Rate (cpm) 1.8 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MiniryiLnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.08E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

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

Technician ____Date___________

Reviewed By: _ -___ -__ -______Date_________--_Da

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: L-zE-d 6T ( /66

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

1. Representative sample collected. Date/Time 6 - (,'-// / /1., 'e

Sample collected by: 2"v.a-i',,,'-,
Printed Name

/ C- -- 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: r
Printed Name

/ CAt/r f. Date:
Signature

6

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: P dh47•
Fermi 2 RP P nted Name

nvý
V M C-94-c9L--
leignatiVe

Date: - O/ 3 / /
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Attachment 1, Page 2

Samplenumber: C-f7Z6(15//- -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: Date:;-,
Fermi 2 RP Ptnted Name

j ,//

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.

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

Performed by: ý/, /6 Are.,- - , -6- D at- e-/2
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST ,

Sample number: 97F-T"- o--.2 / /E

Sample Location (Well Number): i-r r - ZS

1. Representative sample collected. Date/Time /0/I/a/ / / i.')

Sample collected by: , ./ i - . - Date: 0//2-s/,,
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: K-' ,-s" • /Date:
Printed Name I Signatute•

3. Sample counted in accordance with 7 .40.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: • . D-ate: //- -n
Fermi 2 Chemistry Printq dName i gnature

4. Tritium analysis printout re ewed adiation Protection Supervision or

4'
14

'I

Performed by: k. , l/A,'Le / " U ' - Date: //'-<-"
Fermi 2 Printed Narde Signature'

Radiation Protection Supervision/Delegate

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

/f,

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5/S
2. Date Sampled 10/12/2011
3 . Time Sampled 15:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 10/30/2011
2. Time Sample Counted 17:40
3. Background Inf.:

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

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

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

(Bkg cpm) (Bkg cpm)

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

1chnician ~.Date-/i4

Reviewed Date 01 01 1

Form 76.000.39 AtýýPllý DTC: TGCHEM File: 1319.02
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Attachment 1, Page I

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

'a',

Sample number: -FT- /Ot~ 1- •5 .;•;

Sample Location (Well Number):_ -c r - -5/1-

1. Representative sample collected. Date/Time. I1h z/1

Sample collected by: , /
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: ,, c' / :L, - Date: /L/z&//,
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 b ., t',40

Fermi 2 RP Printed Name gnat e
D ate: /I- J-



WR EF1 04-052
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Attachment 1, Page 2

Sample number: fi'- /0 I ,- •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: d/- / Date: //-L /,/
Fermi 2 RP Printed Name Siga 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 Radiation Protection Supervision or
delegate.

Performed by: / •,._ Date: I-2li/
Fermi 2 Printed Nanie Signature
Radiation Protection Supervision/Delegate

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

Remarks
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Page H
Sample ID , EFTIO!211-5S*. .- Acquisition da-ute g I-NOV-2011 fif.'.i7f2,if

Fe:"mi 2• Radiation Protection Gamma Spectroscopy Repo'r:t

Sample ID Number: E'TI01i211-.LS
Sample ollec-tion sta.rt date: 1-0CT-2011 150000.00
Si.mple c, ollection end date H .'1.2-C'T-2011 15200.00
Type of sample 4 1 L Mari. Liquid
Sample quantit-y R 1.000000+03 cc ,,'

Sample geometry a M2LL Opera t o rs: CLP

PesL..et. l.ivetime a E.400o :i.' Elapsed live time o i .0004.0.00
Elapsed real time 2 0P0045P00.66 Percent dead ti.me s 0.03 %

Detector number N ET 4 Yearly c-al date N 14-JUN-201144:5056.41
Kev/ch.nnel t 5. 00032E-.. 01 Zero offset: -5..54949E-.... 4

Daily e.l date g 1-.NO- 2001.10P7 46!,:09.27 v

Start: channel N 100 End c.hannei : 4096
Height sensitivity u 5.00000 Shape sens:i.t:i.v i.ty u 10.0000P ,
Ha.ximum number of iterat::i.ons to resolve multiplets:: 5

• .... x.,uu:.:,.x..,••:,,•-.x, .- • Nuc~l~ide idenrtificat~ion P::ara~meters * * * # .. :u:.,:.:•!,.*:.,.x

Energy t~olerance i 1.75000 Half-life ratio N 10.00000
Abundance limit s 75.00000 Library s dac~master•.nlb
Efficiency file H EFFD4..n211 Eff~icienc~ies at i Peak energy

Pk It E.:.nergy Area Bkgnd FWiM Channel Left: Pw CtsiSec %Ee r Fiit:

.1. 0 6-6.29 52 72 :1..78 133.68 i28? 11 1.94E-02 34.2
2 0 295.84 58 60 1.61 592.75 588 1:1.16 R.90.E-22

3 0 352.69 53 74 1.77 706.45 698 13 2. 03E-02 35.'1
4 0 511.17 183:,3 45 3.10 1023,.39 1015 18•i 6.78E-02 11..3

5 0 609.35 107 32 2.08 .i19.74 1213 13 3.94E...602 .1.4Z,
6 1 1459.73 49 13 3.11 R920.43 2918 19 1~.81.E-02 24.1 1.8•5E+00
7 1 1.46R.05 34 5 1.75 2925.08 2910 19 1.26E-02 R5.,,'



Sample Title u EFTI0i211-SS'-.
Decay Time = 19 M147023.94'

Post-MID Peak Search Report-

Page t J1
Acquisition Time = I-NOV-•20i 130070•23.94

It- Energy Area Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

0
0
0
0
0

:1

66.29
R95. 84
352.69
511.17
609.35

1459.73
1462.05.*

52
58
55

183
107

49

72
60
74
45
32
13
5

1.78
I.61

3.10
2.08
3. Ii
1.75

13 I.68
59R. 75
706.45

1023.39!i
i1219.74
2920.43
29R::5. 08i!

:128
588
698

1015

013
2910
2910

13
18
13

i9
19

35. 1

11.r 3 pI:f73?(S IK'4
2 1.85E+00 K-40

25,,~ ,' -,V-ý



Nuel.c1 i.e in Actvit Report

Pag a~
Acquis:ition date : I. *.i(:Y*QRi OU ~ :

Nuclide
K-40

Energ
4910~.6 2.3 ~ 54E+00~

Uncoprecte i De a C r

2 4. 101~

Flav "*" = Keyline



S.a'mp!:le I D a liF:"i" 1..i1.211..-3.3";

Numbl:er. of:1 un i.d entif:i.e":.,.:d .:ne.
Numbi:er, of: li.nesi t~ent:a t:i.v ely id,:1e nt:i.fPie d

:ape H
Ac:,:,q •.•is:i.t. i.on ,.da-•t:e 2 . ..1-..t'IOV..-20! 11 13NO 7g2 ,..,. ̀

b::y NI'.I 7 :10.8, OR%

N'.uc'li de Ty pe:. N nat.ural:'

K.-.40 1. , E+ .Y

Decay uC ii:c

1.00 1.95100...i7

,:itl.y H 1 .9 ..5 .-00-:

Decay Corp"

1.951007

1i. 9 5 '.1. E....87,,

Decay Co"r
I-..S:igim-a Err-or;

0.,470E-.0.7

-Si:.ma
%:iir.'po,- I: .. ag-i .:i!

l,:ot:al qc-t:i~v

G( rand il-t ot l A.ct.ivi. I 1.';. 1, .. 7

F'la s ':." = KeyI.-1.:Ii.-. c not: f~ound
"E"-'= Manually ed~it'ed

I. 95100 7j;

"M" = Manual ly acc::'.:ep:t~ed
"A" - INuc.l.ide spe,::cifl.ic . h-.-d:11 l.i1imi.t'



Rej, ec~ted Re.....
Sampqle ID u. EF:TI12::. -,5

P ag g " ,
Ac~qu~is~it:io,::n date,-:: u I..lNOV-;20:1. 1. 13 :-0V2*3

Nuclide
1:F""-1.8

Half-ie. :. "1
1t.09. 7?4 M 26:1.44

Abundac .. s

ir~e nergy %Ab.nd
51.00*19:3. 46

F~ouni'd =:" :10.(10,,I:0

:1.1.9.78D 0.1" 66.05

:i;2:1.,,12
136.00.*t:-:•

• 0o ' 17

.9.626i46, *5
279.53i
:303.9 :I
400.65:',

Abundai : cei Found =

31.,,80M 902.2;0:.' 604.80

1 ' .3 5
80?2.20
881.'.50":*

101 5. '90
:1.21:.3.30

:1.463.80
.74 .:i. 0
:1.877.50
1I.897.,30
202:9.,60

%Ab:und anc::e-s Found =-:

39.3:!2:

X :E-1. 9 .1

CWT1.6

5D) 0.51 497,, 08*(

Abu n::,undances IFond =

I.H 5E.49 249"79'
608, 19

M:) 1, 5:1 66.9:1

.29.)
1f.53.,22
163.89
:I.76.,55
273.6&5
340.,5"7

:1.048.0"7
1.235.34

X Abundan"es Found =

T: 0-. 17 67.7'5
:1.00. 1.0

1. 1.89.05
i 12:1.,4P.*
1i230.97

%Ab:'undan'ce.•s F::ound'i ..

:i..02.

3.41L16.6,70
59,,.2i0

59!. 80
25.20:

:1.,32

11i .. 40
0. 5,*1'
1.-0

1:.3

6 .10

:1.60
42.10

2.60 4j'.

:,.00
:1..60

:1.. :1.
89..90
2.89.
2. , 4

89.50

4.61

,7I <'] :
13.56

:1.8.50,." I ', , 0

"':' 46i
79.60

:12.30

48.58
."'.)0:1

i42, ,!I
a i4 ,:l
:t 6,,3

.:. ," ,,1

... . Not Found ---......
6364E07 :1.4. 66

-- '-lot F:ound .

5.48i3E+09 :1.4.66

8.92,3.'•1-'07? 34. 19
........ Not Found ......

Not Found
....... Hot: F'ound ......

........ INl,::t Founrd ......
--- Iot F:'ound .
--- Not F:o, undc .
- - Nlot Fc, und ........
--.... l : F:tFound... ...

.. Not Found: . .....

:1., 0,41iE.1-07 34. 19
- i--ot: .Not Found .

... Not: F:ound ...

..... NIot FIound .
........ N.ot: Found ......

Abu:: n. ~l

Ac.t:ivity i.-i qma

( (i.cc %lv i :
:!.,,0[O.O1E+35 `1. ,34

4. 2971a..E.06 34. 19

.-........ I" io d Not
...... . ::t Found .. .........
....... : F:ot ound

--. Not F ound.r ..
. Not Fc.und.

-- - ic t: Not Found.. .
........ Not F~ound ......

.. NIot FoundI: d. ....

--. Not Fou:nt. d ---..
-. .ot'. Found.

... Not F:ound .
........ I,.ot F~ound ......
........ N~ot: F'ound ......

--- INlot Found .........
i,,0001EQ+5 25.,44
---.... H.o t Found ......
---.... No-t: Found .....
........ Noti: F~oun,:d ......
....... INot: Fou'nd ......

a)ecay, Atu::a,.n

RejectI:;, by
Dc ay.. ,:;./

T"A...18 ;i. 82 A I: n..m,



Reject~ed IReport: (c~ontinued)
Sample ID0 u EFiO]:"I"8 .. 2 .1. '":i

Pa ge U.: :
A c qu i.s:i.-.-i.on dat•1.;e 2 I-"'NOV'"'20 1.13 "7,2':

BI. c i 19. 90M

a!fI~... :i. i(H1a t: i f

1441.70
Energy %Abund
609.31.x 46.30
768.36 5.,04
9!i34.,06 3!. 21

1120;.0o29 1.5.1:.0
!iP38.1 5.94

1377. 67 4.11
1764.49 1...

Found . .8.48

A,:ct- ::iv:iy I-.Si. gma
Wuiicc.) %Erpmo, Re.:je:zc~ted by

1.0•O0E+35 14.66 Decay

•- •lot F'ound..

... No. Fout'nd .......
........ Not: F~ound ......

............ l ,i:: "o I.f t'LL ...( . ... ........... I'.ot Found ...
........ Not F:ounmd ......

(Abn, LO. . 48.,48")

SN'.ot FouLd .... Decay
........ N".ot F~ound ......

1 ,, (O1OE+435 28}:/.!, 961
1I.,0000}E35 35. i4
---.... lNot: F:ound .....

(f:'::n. L.:i~mit =.. 37.20%.'•)

%. A:)butnd anaces'

PB-.214 26.80- 1070.2 :

%v AbunI]tidanOces:Z'.::

87 30
2 41.98i
29. ,,21
351:.9 !?21x

F;:ound =

4.67
7.49

19.20
37.20

:1.,,10
80.96

Flag: "*" a:: l<eyline



Unidentified Energy Linw.--,
Sample ID N EFT101211-M].;

Page g
Acquisition date N I-NOV-2011 13042.3

It Ener gy Area Bkgnd FWHM Channel Left Pw Cts/Sec Mp %Eff Flags

0
0
0
0

1

295.8

35.69

511.17
609.3

58
55

183
107

34

72
60
74
45
3R
5

1.78
1.61
1.77

1.75

706., 45
1023,, 39
121. i i ,74
2925.,08

128
588
698

1015
1213
2910

I. :1.
:1.
:1.
I. L~
A.

.1. 94E-O

:1. 2 E 0

34.2
R9. 0
35.1
11.3
14.7
R5. 4

1. 3' 4 E 0

5. BR+(,lii

5.3 Eif-

f4 .9M

4 1.1 25 +I ''

2. 3 511+

Flans: "T" = Tentatively associated



• . t ..... ...-

9 'Sampl ID h EFT0121.5....-

Mi ni mu.m Detecta"le ivity FR..o:

Bc:Ind IEnr-'g'1 PIN)I

Nucid .. l- IkY Uc/c

F-1I8 0. 511.00. Haf-if to hr

IIA2? 9.y 1245 6.5583E-0
Niii 1 0. 1368.5 Half-Lif too short

I. : .. e04, Ha•f...eI tIoo short:.-

F:.-I. .; I' [i) ... C1.. ,(i I..I, ]. l ..I... r~' L:2:,o.' •..'h m

.. :-I . I.62. H lf-Li.ife- tio'c:o shorti::
ARF..-41:t [. :129.i'.)3 . 6.,4 FHal: f'-L...i.fe:- too s'•-.hort'!

:1-:1 34. 2 .0 8.8539E-08

1111- 5' -1 22. 83 .8 7.7 94 0

. - ,' 2:. 1 " 1'0
P11-5, & 8I.9 Hf-L..ife too short

NI:.-5.`•?.1 .54,., 15.3.::., )8 5:,,.6682L~3'iE.-0'8:

C:O""T ..*! 20i. 8:,, 1 0. 7 B',:• !:!;.. , : :,.,. .3 " : -.:. ..-LI,,'

CO-6 IT" 132.4 8.942E-0

C ''.l 0. 134.9. Half-.Li.feI toos.ho~rt;

tt' :.. 1 .::, 1 .8 . [ .84 ,, :Ife too" sho-. r

;E -7I.5 . l ... ,.,. 1 ,, 1 .144 "E :. i08 :

'K.,r ', ' i 69.l 513.9""112"-0
,..,8-N .. 6.:1. Is al -L-..i.fe: {too:-. -short''k

RB-8 12. 107...6 04E 0*
IKlR--87Jl (.. 40"2 .58 .Ha,.lf-.-..ife-. too' .shor)it-
W WII: 0. 388.4 Half Lif .... s o.....7:'
KR-88 0... :.'1:96.. 2 Half-Lif too short•' '
RB-88... ,'. 18 . Ha f L f .to... short

I-. 8 B..t 1 .:i o183. 0 8 8,3.:,68,E-,09,1 • z,:: .. ;:"
KR-8:9,fV7 0i.,.,-(i)E ,•.,' ;2.9 H.1a.l : f-L...i.fe¢.- 'ls::,.•ltoo short

R". B' -- ,8 ̀ <.:, 0l, 101. 8 "Ha.l,,:::,. I1 : f-L .. i. f •.• ':e -too " sho"r"t:

IRlB-.9~(.7j 0.! 81 : .!],69' Hal.f"-L...i.fe too;r s:ho:r~t

U -.9...01:Ll~ [-, 824i ii.23 Half]i..-L..i. f:e• 'too -s.hor"t
'i:'."]Tt:H [0. 202; .5""r'..,:,,i1 Half- .f..L.i.fe toox: s•ho(rti

S'," :"..- -.. 10.. ..4.30 IHalfi-"L..ife too:,.: .s.l"o'rt-
,. 91 15.I.[."), 1204-. 90 '..3-2.E :6

Y'"•'': -9 . 9,34.4 6.7 H-'l<".f-Li..:.fe t..oo: shorti{'



M~in~imum; Detec: tae:bl., e,:: .:ct';iyvi~ty Rel:::pt: (cont~inued:) I P::agie N,
Sarmpl1e TD N,' iEFITI;0:.1 I. ":1-5:3 Acq::':u:i.s~itl;i.on,• d:tat~e : :l..t-NOV..-;201i:i :i 1.30: 72"2.!'3

B.:t. Li g d E ne t !: i:[tHU:i
Nuc1 :i. eSui'i (eV) 1i/-

SR-- . 590.2, Ha-I I fe t'oo sho't';
Y 9''(.- • P.l 266• . 90, ,;)i Hal.f..-L..i. fe 1t,:.oo sh ort'

N..-9 28. 7R.63 -. 0819.E-09
,B-'1 :1. 7I 765,,79) 9.0699E.-0
IIB- '95M1 R.: 1 35.•9. ,i 1.1 ,, 9i E--06

It? F i.l..ti.;?;:' '" li ,. I:,, ", ,. t I :1 ,, !::.:' I:.. F. .... ; I.

1 ,1 -' . 65 , : 7.90l .-.I f- e too sho'rt
ZIR..' ? 0. 743.36 lf-Life too short

TC.--99M 0. 14.0."i 56 Hal f-IL.ife to-,lo,, ..'sh, T.T'-

TC-11ii. 0. 381 Half-L.if too short '-

Fd. ]. ii 28. 49 :• 9.3562E1-'09
rT-14 :. I : a t357.9.l-Life too short.
RH.10' 0. ,.31'• Half-Life too -h(r-I 3:
RU" -.10.5':" 0. 724z: .50:, Hal.f-..Li.fe L;oo short:

F7U. I ;i:,3 , ,, " " : 1 ... .. " .... . :

CD.(-"109 50. '80 29000'

.. G-11. ::1. (, "" 9 . 48. 2.1843E t08

S(-:13. ,.;. 3191 , 69 1.1 , ;c39E-0..8,

S .- 1171:1 ? ,:: 1;1.58,. ,5.. 1 .8 .766E 0
SB-1 .12 Ci.) 19. 563. 3 1 , 426E-6

S B.. 1 22. 6 71 7I.. 4 2, , 41. E. .. 89

TV.-- 1251Y :1 '..... 2_..0 9E 0

I 0..'. 1 I.90 IH-alf ife too short
I .L . 15,' :... ,17 5 :.
XE-1•-.'7 52. '20P.' 41'.3:9E 08

,T'-:.. . 459.60 Hilf-Life too sho rt
T(3:. 1- 20•I 695."" f .. 1 0 0"?'

.':. ,,0 I. 53"6"...:i. Lfe too shor''.
"I ..- . ":.) 12 . 0 6.712''.3E 08
T...:1.3(.' 0.) 773.67L:,,8'; Half.-L-..i.fe:.- t~oo shor~t;

XE 1 115 . 16. 93 9-. 5 5t 2".'E- W.... .'

l~ ~ ~ ~ 0 2761....... , .09), Half2i"-,.if"i.iie tLoo s•!ho'rt
'E-'133L 0. 52 .7,"' Half-L..ife t~oo sh:i.'ortL

I'" :133--' 0.), "912.57 8 Ha-Ila f"-"L..i.fTe tboo sh ort

XEJ:.-" 3.L 7.:. 233.2 3-.6 50: E::0'

I.1..--.13-e 0., 8 :r?.84.0 Ha f-ife, t- oo s. hort..
TE:-, 134.-:lS:'l' 0!, 210.4..,, Hi'i• Ialfi:-L...i.fe-- 'too slhortL

..- 13513 0. :268:. ...2 Hal..a f-L.,ife too shortP'
1-10 .1 6. 41. Half., , - Lt'• i".. f :.e too sh'.I•o'rt,

,,.I.',, 0.24 .79 Ha."l.f.Li. fe ti"oo short-,'';
"TE-:1351 0. 526'.5:. 6 4 Hal.f...Li.fe too:,:: short'.



M i.n:i.mum Deteb.:ctal.:' i.e A::ctli v:i.tiy R:,ep- l.ort '(Wont!- i.nu~ed ) i:a! •

Sapl ID 1 EF11115.] Acquistion dat m I:;NOV-2011

1:..rd Ener 1:H i*
I de ,u.tI (I., ) (t UI C )

............ :.E Ha t.if too short::~;''f.:,f

;I "-- .;(:. '.I ,, ; I..i 'i. ., :" I-i- .].l "Ii.. :i. "ft2'". 't:cjc *. ..•;l1i c','r l.

(;Z . I.;7:'.'307i., 66~,1.,6t5 8. 0872E •.':.;'•"/ -. 09...-.'
>..lE;.. 1..;, 0. 455.•.""J. 49 I.Hal;. f"-...Li.fe too shor •'t:

.,I.. I I....•( .. , ,., ,... I.I :L f"- ... i .'f,. tc m "..-. r i.
CSi3 I. 1435.86 Half-L i~fe too~c shortC

.i. Q 1 0. 258.i3 Hal-Life too short

CiEi;- 1.," 58.. 1 . .015E-09

C1.E.-1.4:1. J." 45... ,, 1 . .9 ..3 ,t..E -.. 8.

I.., I .. 0. 1i 5.'. Half-Li e t shor

,W. .II1 i0.--I..:i fH.f- i , too short
i -. t, ' . ? Half ,.- Lif [t o sho'r

(?DI-"1.47, 43 ;. 1 7.54•:. 91.101..51 -07)

]....,,: 13. 10 4.4., 3}',.....448.....0: 08...

lEt.-15(:-, 1 . 1~, f ,,-(7, :7''"";.,,80;181E...l7'
H F:-.. ;. :1. 31. 482.07f.,?., 3 :1.0 .')1..2 E-08"..(:,'

A~lk... ;t.'7) S.54. 158; . 3 ,S, ,.1.2856.ES - 06.,E..()

DI "20 ....... 5:61:•.':6'7 5.,99739E!-"-0•9
TL..-2.0•8 0.! 58.3.;::1.4 Ha.l.f"-.L.i.fe,. too .shoN~t.

W WI;7.qt.:1 0. 35.1..92:? I.1H.a.] i..lf-L ife I' ,:too : sh ort:

I:A,' N.i' I}:; 55. 18 .2 1'' -.'... 76 ...-.I•"
,...:.,.. 53.33 .32 5i,'.8..9..7...... .

iT:iC: "'i:.:,f 35R, 8•4 ;' ':.:7 8, :<.2386E:...-07r:

rl"'23,. &i 131,i. 20:' ,,f- if too. short-..-.~?.ili:"()(
T ,,"i .... 2• "? 41 . -.29 1 :.2980E-06....'7f;

AM•~l-'24•-'1 2i8. ,59. 5 4 1l.,239;i')1.00-. ;7
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : Detroit Edison - Fermi I
Address: PO Box 44440

Detroit, Michigan 48244

Contact: Mr. Tom Mow

Project: Fermi 1 -'PO# 4700246055

Report Date: February 17, 2010

Client Sample ID: EF1-5/S Proiect: ROIT001 16
Sample ID: 245517011 Client ID: ROITOOI
Matrix: Ground Water
Collect Date: 29-DEC-09 12:25
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 0.0361 +/-0.144 0.385 1.00 pCi/L JXD2 02/09/10 0923 949025 1
Plutonium-239/240 U -0.0167 +/-0.140 0.333 1.00 pCi/L
Plutonium-244 U 0.139 +/-0.192 0.208 1.00 pCi/L
Alphaspec U, Liquid "As Received"
Pct Uranium-235 1.67 percent MXEI 02/09/10 1349 947744 2
Uranium-233/234 3.62 +/-1.08 0.502 1.00 pCi/L
Uranium-235/236 0.305 +/-0.345 0.305 1.00 pCi/L
Uranium-238 2.80 +/-0.940 0.247 1.00 pCi/L
Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liquid "As Received"
Alpha U 3.58 +/-2.90 4.13 5.00 pCiIL DXF3 02/11/10 1942 945896 3
Beta 3.53 +/-2.05 2.97 5.00 pCi/L
GFPC, Ra228, Liquid "As Received"
Radium-228 1.51 +/-0.847 1.19 3.00 pCi/L JXC5 02/01/10 0723 945895 4
GFPC, Sr89&Sr9O, Liquid "As Received"
Strontium-89 U -1.99 +/-0.507 1.98 2.00 pCi/L JXR1 02/03/10 1029 946221 5
Strontium-90 U 1.77 +/-0.872 1.96 2.00 pCi/L
Rad Radium-226

Lucas Cell, Ra226, liquid "As Received"

Radium-226 0.470 +/-0.277 0.380 1.00 pCi/L KSDI 02/10/10 1440 948312 6

The following Analytical Methods were performed
Method Description Analyst Comments

I DOE EML HASL-300. Pu-I I-RC Modified

2

3

4

5

6

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

EPA 900.0

EPA 904.0/SW846 9320 Modified

EPA 905.0 Modified

EPA 903.1 Modified

Surrogate/Tracer recovery

Plutonium-242 Tracer

Test Result

Alphaspec Pu, Liquid "As Received"

Nominal Recovery% Acceptable Limits

80.4 (15%-125%)

Page 39 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/S Project: ROIT00116

Sample ID: 245517011 Client ID: ROIT001

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"

93.9

91.7

104

91.9

(15%-125%)

(15%-125%)

(25%-125%)

(25%-125%)

Page 40 of 58



2 S a R 'Lo Lso S.Jr9,4- ( 5.J 56i 817 L -._c,
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - •vww.gel.com

Company:
Address

Contact:
Project:

Certificate of Analysis

Detroit Edison - Fermi 1'

PO Box 44440

Detroit, Michigan 48244
Mr. Tom Mow i
Fenri I - PO# 470024605

Report Date: December 30, 2010

Clien't Sample ID:, EFT-102710-5/S Project: ROIT001 16
Sample ID: .268144009 Client ID: ROITOO0
Matrix: Water

Collect Date: 27-OCT-10 15:50
Receive Date: 06-DEC-10

Collector: Client

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

Rad Gas Flow Proportional Counting

GFPC, Gross A/B, liqtiid "As Received"
Alpha U 2.18 +/-2.12 3.45 5.00 pCi/L VXC2 12/27/10 1948 1059089 1
Beta u 0.318 +/-3.02 5.21 5.00 pCi/L

17

The following Anlytical Methoas were performed
Method I Description Analyst Comments

EPA 900.0/SW846 9310

Page 21 of131
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WR EFR 04-052
Page I of 'Z

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
'ISOTOPIC ANALYSIS CHECKLIST

Sample number: ,PT- S) 6f. 0%6f.

Sample Location (Well Number): "' T- S--P

1. Representative sample collected. Date/Time IO( / I ( 1 ,

Sample collected by: DLk "/,te:" L, "d,. ~~PriAted Name / Wgnature 091,01 o• ei,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: 1'A;•I - F ,./ K41J•- 4'• w'J Date: 0o"16 7¶ /6
Printed Name I Signature

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

3. LLD validation

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

Fermi 2 RP Gamma -em•Dllation Detector # .._

Performed by: ) -/Date: i
Fermi 2 RP Print d ame Signature



WR EF1 04-052
Pagee of Z

Attachment 1, Page 2

Sample number: E'rT- 5-i•) )60bC

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'-,--J, > i4 .r7. ' L-.---'b Date: -/I-e-T 1

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.

Performedbv: /] 'Ltj,,,,..-i /,cp Date: (,

lpzf 0

Fermi 2 Printed Name
Radiation. Protection Supervision/Delegate

Signature /(

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

Remarks



DETROTT Emsm rvERmn &A PIDWER PLIMIT 11-JUL-2007 005%40.6!.-ý:

RADIATION PROTECTION DEPARTMET-11'

Lý: IDY

HIGH EFFICIENCY DETECTOR.'

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

Sample ID Numbers EF1 EFT-5DOGQ806

Sample End Times B-MMR006 MUM=

REMARK.,.'iý; -..................................................................................................................................................................................................................................................................

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

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

PERFORMED BYN

....................................................................... ............... -...........................
.11MATLATE

REVIEWED 

2 .1 ̀



lompla~~~~~~:";:'' TD'';: .; Er ;'=9i'2 culto dt 1jL2070NO!.

Type of Sampl R:," 1 ... Na ,.. L. .h., .. ,iquid

Sa'..'•mpl.-e quan;ti:t'y a.: , 1 .0,0,: 0 :!a l0,.:: ,0E ,..F03.. :CC";u: :l•:i,::.i:,•Z!:).l~i.:

Det:.. :: .e o numbe..'.' r:. Ii t,.. ',Z! , :..K:!•,X.i) Acq ir dat 2 I- U -20:0W(3 .O'
Preset ..... live':.•r,::'!'".- tim N 0 0:!WN...L. Ela: ps..:-:,er .i-v.a 0,'r'. O W C:M

Ela se rea time u! 0l.. "'30 oo 9 ".'v:::' dea time '?' 0..0. !%, : •'.i, ; c :"

!:""•::,ii..:.,!: I.:. ,',.-, '.::~m ::• ,:c.'a l tbr.at , ioi••', '.:t:i, .!•i P ar am e t ersd].:.'.','.. 'l":.im::: , t: (i!Z :.?(. : Z Z•,i)Z
.... ct nu be N ';. D .E,:." Yea, :.(il"•(:••I "')i. ..:''r"l.y Ca'. "l da'. .: t.e ai r0n•:.R O 12, ... .... ...

Sta; .: :rt c.hanr'nel.:] a' l•i:,. : End c~ha:n'nel:.] ,, 4096Gh:..
He:,i.gh:l~t. se•,::ns•-itivL-..ity aL.> 5I.::ir:•.0'000@l Siha.-.pe:: se,::-n.si.i.tivi ty..'i.!-': a :1.("1, 0000ll't.:li?

Maiu ume fiertost..wv utilt

'" ' ""': l?)Nucl: i de.: Id...if i.cI:,t•'•ion Param1 eters 1
Ener.. .. to:,er,.. w• Half lif ratio "g 10.0",,

2I 0.7 558.7 50 3'3 .1.20, 111 .4 !111.. :1.*,. i*-*,'I• •,lý:.ý(."j..,
. .. ,.I..0.9 6t :. :•1 31.87 ?:i., 292 3.7 291" a IS 3. 0 -0,.



Sample UUM N EF1 EFT-3DOGO8M.-*.,
Pycay Time - 397 17904u38.4':-`

Page M :1.
Acquisition Time = 11-jUL-2007 0900M..'.

Post-MID Peak Seavch Repopt

Apea ~ ~ ~ ~ (:. Mg M anl et PwT Fit Muc I i d a li...-

:i5 1. .

3 187292.7 218.I
1. 17.1



Nuclie Lie Ac vityRep~-l:1 Woe a
Acqu;sition date a !I-JUL-2007 OVQONW.'ý

Nuclide
I.pg

Uncomected Decay Covr
Area %Abn %Eff UCUCC MUM

61 10.67* 2.501E+00 3.442E-07 3.442E-07

I'.::,.



Sumr f9uld.Atvt

Samplu ~ ~ 1DmE1ET5O00

Page U
Acquisition date i !I-jUL-2007 09KOHN.'',

Total number of lines in spectrwi-i
t.tnidentified ý7;

Number of lines tentatively identified by NID 3 :1. 0.! 0:?i ,, •:i• ,1: :-•

Nuclide Type a natural

9.... .. ... . 1 1 . - . .

Toa ctvt N 3.442E-07

Wan Total Actvit u:: 3.4rJý

Flagu W Kalinenot oun

Decay Copp'
Decay 1o*'

!-S:igm Errov
%Epo Fag

13..9 9 .9,

"I'. P A . .de spe iic.cI.11 a2 bn9 , .lim i-



Ha I IL

Nuclde alflif Rain
F-18 ~ ~ 10974M 521.8

Page a
Acquisition date w it-JUL 2007 0%2043P..

Enrg %A. u :1

AS-7 26.32H 362M 59.10

563.23

57.3

657.0

665.31(

740.1

77.7
867.6

112.8

4.70~

0.14

O.Is

0. IP
0.1

1.6

-- Nt Fon

--- No Fon

-- No on

-- Not Fon

-- No Found

--- No o n

No Found

Not Found:

No Found:;



Unidetifie Enegy Liw.1. Page a
Acquisition date a H-jUL-SO07 09WOM'.'',

51:1.52 130
50 33 1.2

1023.89 1014 21 7.21E-02 17.1
1118.46 IM 13 2.75E-02 27.7

4.88EOO..

Mang~~~~~ "T -Tnttveyasoiae



Sapl TD a I EFI.OOO

I::i J.I I :k y W I CC

511.0 Half1 if tooWor

7. 1P4 5!;1.295 0

NA 2.1 0. 385 Hl-iito h&

1044 HafLf to short
1642ý Half- ife toosh w''.

11H~~ 19 34..70E0

NI J 5 5 .8 H l -if o h wI

0 0 .-, 5'; 11,1 . 54 E WI

N -0 14 .8 HafLf o hr

ZN-6 IN 1115. 5lii, G.2137E-W:.A

3 E - Ii. 47 3 .OC.;.39 5 -'"

B *t:, 0' 52 .6 H l -if too 5ho

0~~~~C R-84 .51. 0 :.) .3 3G -''



Minimum Dateukable Activity Wpork (continued) Page 1
Camply ID N EF! EFT-5DOSOSOC Acquisition date a !I-jUL0067 092200,1ý'!.

Bcgn:1

1,1C). ..9I*,.
.C91

W 1 lw

r 12 1,

TE 1* '.I

TE13:1

I - 1 ,..

T -1T:`

BA1331

*1 - 3'

22.,

43

0I

25,

Energ

We.3

590. J

33 .9

74.36

*1405

3011.. to

49.0

62'1U. 84~
.8

MDA
WCUCTi
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Sample TD a EF1 EFT-5DO6080C, Mquisition date N MML-2007 09N20wX.!,
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FT1 5" 0 o,.

Sample. Location (Well Number): £ FT-5ib.

1.: Representative sample collected. Date/Time -64 s'/ob,. / 1 lL(,I('
Sample collected by:. T",, SLc_,-k -14!"] D4 te: 66' /ORS /hi

Pr 'edName I Signae

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: _.: ' -,h4 , / . l ,
Printed Name / Signature

Date: c Lo oc

3. Sample counted in accordance with 76.000.70 or 79. "Operation of the Packard
I iFUCUR-uB 1000 or 2- 100 1 R

Performedby: -li Date:.V3"
Fermi 2 Chemistry Printed Name i q)Pre

4. Tritium analysis printout reviewed by Radiation Pr t ction Supervision, or
delegate'..

Perfonrmed by: (({() ,"K 'Y I Date:
Fermi 2 Printed Name "Signature
Radiation Protection Supervision/Delegate

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

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5D
2 . Date Sampled 06/08/2006
3. Time Sampled 16:16
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) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.8 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.1 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 dpmnuCi x Sample Volume

Sample Activity

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

Technician_ _ _ _ _ __ Date __:_________,

'7Form 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:- e-F'T- ') 6G o%6

Sample Location (Well Number): C. T--i:

1. Representative sample collected. Date/Time I4 /(f/o c; / I 1

Sample collected by: 3:., S L________
" " Prited Name. / "Sigrlgmre,."

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-A2; L• Fu .,','i / 4.- wJ Date:: 0 o1 - /6 c
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 #r

Performed by: 24 -- : -•D ate: 0/&,
Fermi 2 RP Printed Name Signature



A

..WREFI 04-052
Pag•e If "

Attachment 1, Page 2

Sample number: 77T- 5D L- o 6 OL "

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 Date: * c .
Fermi 2 RP PrintedName 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 t ction Supervision or.
.deegate.,...

Performed by:.. /(:) /) Of 7  I ' /fd -- 9 Date: 7 r" -( d "

Fermi 2 Printed Name Signature.
Radiation Protection Supervision/Delegate

Note: Retursample, intrinsic printout, and completed fomi to Fermi 1 Radiological

Engineer

Remarks
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FUMdo Line Activity WPOK,ýý
sample TD a EFT-5DO60806 EFI

Nuclidu TypeE natural

Page a
Acquisition date N 5-AUG-200C

NuMide ine1,"'" Unorece Deca Cor
%Error

pjapg "*" - Keyliw'--'!



WmwýTj of~~I Nu leAtvq

2api !;0 : P ~-D W 0 F
; . :ý'. týj C ? ;;

Acqvisition date N 5-AUG-EOOG 14uO4NY:.''j

f.1.'.)

Nuclide Type u natural

!--I :ý,; l
Uncor~ecte

De a u* *./..

Decay Cry
ii I C

Decay~ F Corr

1 3. 2 ".i

Flaqw "K" = Keyline noý founiA
"E" = Manually edited

"N" - manunily acceptuiJ
"A" = Nuclide specific abn. limit
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WOUCC) 1 %Ero
Rujow~d :/

M. TI

87IC )

.1439.13I

~1.

0. IE

0. IR

0.1

&J ,

0.13

A. 1.4E

NoIt

08 23.

FoundI

FoundI

Foundi

Found v~
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Foundii i

--- I. Not Fo nd --

..O E35 R .-

Not Foun

Not Mu

DecayAbun.

Fia ~ ~ :1 "* -Kyln



Unidentified Enepgy Page g
Sample Mg EFT-5DO60806 EFI Acquisition date 4 WAUG-E006 MOM15

Tt Energy A,"M Bkgnd FMH LePt Pn Cts/Sec %ETP %Eff Flagn.

145 42 MR3 1OH3.03 1015 19 8.OGE-02 13.6 4.48000 1'
'31 .1. 23 1118.62 1112 13 3.36E-OR P3.P 4.31E+00 1'

Flags; "T" - Tentatively associatej.1
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Attachment 2, Page 1

FERMI I GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: FT- 5-)C• O or

Sample Location (Well Number): £F T,- S

1. Representative sample collected. Date/Time 64b g/"ei / & I• (

Sample collected by:. S-,_- .,,f1 a2}tLj.- •S• O O
PrifedName. (§i~lature

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:c),•,) 4ý, /,,/ V/;A / • 4,5t-t , Date: b'/o2 C
Printed Name / Signature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000or2lO0TR".

Performed by: .. i -- Date:__________

Fermi 2 Chemistry Printed Name Signature-"

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

Performed by:_1j/ ) •/g -(, " Dat./ /
Fermi 2 Pr'mted Name Signature-,
Radiation Protection Supervision/Delegate

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

RemarksiPiJq 4J' 4 7 . 8 92At2



(~t5L~ CF I c'/-C5)

Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5D060806
2 . Date Sampled 06/08/2006
3 . Time Sampled 16:16
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) .7.8 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

(Bkg cpm) (Bkg cpm)

Minirpqrm Detectable Activity (uCi/ml) = 3.3x (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 ......... 5.

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: ýF7'- .C. r 0

Sample Location (Well Number): "/-" 5"\

1. Representative sample collected.. Date/Time L-L/'//9&' / // 3

Sample collected by: :E•. ý-6 x A? / 1",, Date: aikdo]z
Printed Name / §i&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: -c $ott'4J / / Qm 4nf- ý ý Date: /
Printed Name //Signwtre-

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

Performed by: f" \(X_', eL},P' , ' /t d L.-.{ Date: APR20 2007
Fermi 2 Chemistry Printed Name Signature

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

Performedby: I. , S'7 / Date: __ 7
Fermi 2 Printed Name Sign/tiire '
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-5D121406
2 . Date Sampled 12/14/2006
3. Time Sampled 11:03
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 04/19/2007
2 . Time Sample Counted 17:27
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 0.41,24 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) .6.5 cpmý
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)

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

Sample Activity

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

Technician . Q Date " 2-).• "O

Form 76.000.39 Att 1 1P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTOPIC ANALYSIS CHECKLIST

Samplenumber: , F'r - 6 0 1) 14c1DO(

Sample Location (Well Number): •5 FT - 6L-

1. Representative sample collected. Date/Time /- 0l-//119( / M93

Sample collected by: -S> /•• A(CK
Printed Name -Xim Date: o-i1/121

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 I,

Sample sealed by: ._T 6O/hI(2l
Printed Name

D1///67"
/z•,,,,;Z, &,4/y/ /tlDate: .•••z"//,/,//Signa/iure- .-

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
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Samplenumber: -+T- •J• I /'-/O(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: UiC ],tIA-D / 636 9 Date: 7-/6-o 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 d• Protection Supervision or
delegate. (I

Performed by: / 4(/ /AiO / /A< , J- 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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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 5 F'T- '3 0 7

Sample Location (Well Number): " F TF- •_>

1. Representative sample collected. Date/Time 7, / L 1752

Sample collected by: ,/Aifre_ 56iA,,.k/ ,.-i,4 , • ,,, Date: !i2 o'7...
Pri'nted Name / inaure

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-- %'- r-/ 0.,Q / Date: o/ 6 1)
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: VK .../-7/ (•. Date:
Fermi 2 Chemistry Printed Name Signature

4. Tritium analysis printout reviewed by Radiation Protec&o- Supervision or
delegate.

Performed by: -, /isS__- /0De
, .,_ /7 ~Date: _- _ • q

Fermi 2 Printed Name Signatre /
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 07/03/2007
3 Time Sampled 16:32
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

min.
cpm

3189.3 cpm
3181.1 cpm,
7944.9,. .dpm J
0.4004 .-. • cpm/dpm

10.0 - .. ,min ..
,.0:0 .": - cpmJ

2.1 , pm

Minimum Detectable Activity,

(Bkg cpm) (Bkg cpm)

Minirmqrn Detectable Activity (uCi/mi) = 3.3 x (Bkg min.) +:. -(Smpl min.) . . .,19E06 uCi/m
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

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: C- ] T- 5b 17307

Sample Location (Well Number): 6F 7 6"

1. Representative sample collected. Date/Time 6 7/0,:3 1,9W7 / 16 3,;ý

Sample collected by: -T, 666CA
Printed Name

/ I ý2>Wj&,,k Date: .671(ý-Ilmg
/ (4ýiL;6atlire I I

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: " 61. ,r , /(i]rvw4  z i-•zajDate: O/I/L7
Printed Name / / Sigature

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 Dete -tor # LI

ignaturý
Performed by: ./c,
Fermi 2 RP Printed Name

/ Date: g-S-"7
S



WR EF 04-052
Page of

Attachmnent 1, Page 2

Sample number: [FT- 66 73O7

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

Performed by: (•2k,• )4 .•,L4 / CL. ._. 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 Radiation Protection Supervision or
delegate.

Performedby: 4c') ,'I,'O6st7 / /
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature
Date: q_____07

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

Remarks



DETROIT EDISON FERMI-2 POWER PLANT 10-JUL-EO07

RADIATION PROTECTION DEPARTMENT

1MQH Mummy DETECTOFý

Sample TD Numbern EF! EFT-5D730''i`

........................... I... ..................... I ...................... 11 .............. .................. I ....................................................... ...................................................................... .................... ........................

., V. PA

..................................................
ST(MATURE

I .E .
.......... .... ..... ... :.1A 7.... ... .... .
TUREMATE

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



SapE EIETO70.'Aqusto aa 9.L20 00 N.

Fem 2' Raiaio PrtcinGmaSetocp eot

I *is m)**CParameters

Sa pl TD ij~ Nu b y i-.. EFTC 1
Sampl collection ~ j'I str ae ,jL20

GamIle cl ea in end date aI..C 3AU -2 0 10 32M.~ ~ : . .. C I~.Y . 00Ci.~. ~a:a .. :. ~ C.1: C*l aa

Type~ of sample *:~: 1~ 1~ L M~*~~ &a a p . Liquid;l y ~ ,~ 1 . C.: YW -. :~ -* a :~.......... a .a.C.I

samle.u.nityg.....................

.1: IC 1 ge me ry..I%.C NIiC: M2 Oper '.r M'.1" . . y3C



Sample1; Ti l F 2 -B 3 ',

Page a
Acquisition Time = 19-jUL-1007

Post-NID Peak Search Reporl-.--

it En.g Area Bkgnd FWHM Channel Left Pw %Erv Fit Nuc I idwi-,

511.2

55. 76.

GIG.9
1.40.9

129

5R
25
R8
7

.1.0 1222.77

E.22. 2923.

lots
1111
1217
2016

16 15.



MUCIN.do; Line Activity Ropor"!.,..
Sample TD N EFI EFT-5D73Q'.`

Nuelioe Types natuwl

Page 2
AcquiAition date u 19-SUL-2007 00200.'!

Nuclidu Energy.
o'i~l' e a'•'

UnDoTnected Deco> Corv

10.67m 2.501E+00 3.010E-07 3.010E-07
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Toa Aictivity.

. an Toa.ctvt.

"M" =Manualy acepte
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Unidentified Enwgy Linmi.
Dample 1D g EFI EFT-5D730':`' Acquisition date N 19-jUL-2007 08WOmM.
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Sample TD a EFI EFT-5D7307 Acquisition data u 19-jUL-2007 0020201
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