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Wednesday, December 23, 2009 REQUEST NUMBER: 10-1076
LOS ALAMOS
NATIONAL LABORATORY
ATTN: Valerie Davis These Samples are on;
General Engineering Laboratories, Inc., Charleston, SC. _ LANL Request Number:10-1076
2040 Savage Rd Per Agreement Number:12631001 A
Charleston, SC 29407 Project Cost Code: MR3A05529E00

Please analyse the enclosed samples

according to the schedule indicated:

SHIP DATE: 12/23/2009
TURNAROUND/REPORT DUE: 1/22/2010
TURNAROUND REQ'D: 30 Days

RAD SCREENING: Yes, Received

LAB REQUEST COMMENTS;
LANL ER SMO CONTACT:
Signature: \A\N\Q
{ v \\ Qﬁ\
[ L
PRIORITY METHOD CODE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
\ MATRIX INSTRUCTIONS
EPA:901.1 1 RE12-10-7596 R 12/21/2009
1 RE12-10-7597 R 12/21/2009
1 RE12-10-7598 R 12/21/2009
1 RE12-10-7599 R 12/21/2009
1 RE12-10-7600 R 12/21/2009
1 RE12-10-7601 R 12/21/2009
1 RE12-10-7602 R 12/21/2009
1 RE12-10-7603 R 1212112009
1 RE12-10-7606 R 12/21/2009
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REQUEST NUMBER: 10-1076

RE12-10-7598

AN AN TENAN

]

PRIORITY METHOD CODE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA:901.1 RE12-10-7607 R 12/21/2009
RE12-10-7608 R 1212112009
HASL-300:AM-241 RE12-10-7596 R 12/21/2009
RE12-10-7597 R 12/21/2009
RE12-10-7598 R 1212172009
RE12-10-7599 R 12/21/2009
. RE12-10-7600 R 12/21/2009
RE12-10-7601 R 12/21/2009
RE12-10-7602 R 12/21/2009
RE12-10-7603 R 1212112009
RE12-10-7606 R 12/21/2009
RE12-10-7607 R 1212112009
RE12-10-7608 R 12/21/2009
HASL-300:ISOPU RE12-10-7596 R 1212112009
RE12-10-7597 R 1212112009
RE12-10-7598 R 12/21/2009
RE12-10-7599 R 12/21/2009
RE12-10-7600 R 12/21/2009
RE12-10-7601 R 12121/2009
RE12-10-7602 R 12/21/2009
RE12-10-7603 R 1212112009
RE12-10-7606 R 122112009
RE12-10-7607 R 12/21/2009
RE12-10-7608 R 12121/2009
HASL-300:1S0U RE12-10-7596 R 12/21/2009
_ RE12-10-7597 R 12/21/2009
R

12/21/2009

Elal ol N alalalal
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REQUEST NUMBER: 10-1076

PRIORITY METHOD CCDE

CNTNR SAMPLEID

SAMPLE DATE SAMPLED SPECIAL

MATRIX INSTRUCTIONS
HASL-300:1S0U 1 RE12-10-7600 R 12/21/2009
1 RE12-10-7601 R 1242172009
1 RE12-10-7602 R 1212172009
1 RE12-10-7603 R 12/21/2009
1 RE12-10-7606 R 12/21/2009
1 RE12-10-7607 R 12/21/2008
1 RE12-10-7608 R 12{21/2009

Final Page of REQUEST NUMBER 10-1076
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Wednesday, December 23, 2009 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1076

LOS ALAMOS ‘ REQUEST NUMBER: 10-1076
NATiONAL LABORATORY
ATTN: Valerie Davis TURNAROUND/REPORT DUE: 1/22/2010
General Engineering Laboratories, Inc., TURNAROUND REQ'D: 30
Charleston, SC.
2040 Savage Rd
Charleston, SC 29407
LAB REQUEST COMMENTS:
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
RE12-10-7606 1 POLY AM241+GS+ISOPU+ISO None R
' U
RE12-10-7607 1 POLY AM241+GS+ISOPU+ISO None R
U
RE12-10-7596 1 POLY AM241+GS+ISOPU+ISO None R
U
RE12-10-7587 1 POLY AM241+GS+SOPU+ISO None R
U
RE12-10-7608 1 POLY AM241+GS+ISOPU+ISO None R
U
RE12-10-7600 1 POLY AM241+GS+ISOPU+ISO  None R
u
RE12-10-7601 1 POLY AM241+GS+ISOPU+ISO None R
u
RE12-10-7602 1 POLY AM241+GS+ISOPU+ISO None R
U
RE12-10-7599 1 POLY AM241+GS+ISOPU+ISO None R
u
RE12-10-7598 1 POLY AM241+GS+ISOPU+ISO None R
u
RE12-10-7603 1 POLY AM241+GS+ISOPU+ISO None R
. u
Relé;};ed By: Received By: Date Time
2004/ f//,/,& o shr 10
Printed / Slgnature Printed Name Signature
Prlnted Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature
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SAMPLE COLLECTION LOG/F IELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7596 WORK ORDER:
ASPLANNED  ASCOLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: QBT3
| ( 2 /a1 2004 Allh
TIME COLLECTED (HH:MM) UGS SUB-MEDIA: TUFE 1 o h
PRSID: €-12:003 ok SAMPLE TECH CODE: HA ok.
LOCATION ID: 12610634 ’ FIELD QC TYPE: NA /
LOCATION TYPE: GENERIC J FIELD PREP: NA {
TOP DEPTH: SAMPLE USAGE:
0 0.0 _ o J
BOTTOM DEPTH: SCREEN/PORT DESC:
° 0 o6 : 913
FIELD MATRIX: R s EXCAVATED: YES (R97NA
COMPOSITE TYPE: v A COMPOSITE TIME INTERVAL: __ MA& WATER FLOWING: YES/&&/NA
BOREHOLE: YES/KQ/NA  BOREHOLE DECLINATION: NA BOREHOLE DIRECTION: __ M A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N _
1 8082+NMED-  [250 ML AMBER GLASS [Ice
Normal HEXP Y
i AM241+GS+SO |1 LITER POLY None )
PU+ISOU u /et ' Y
1 Met+U+CLO4+C | LGAL POLY Ice
N o Y
1 v RADVANA+B+G|1 EA 8 IN RESEALABLE |None Y
POLY BAG

SAMPLE DESC: : - ¢ ‘! . 2 \ Y, p t Ao tD
SAMPLE COMMENTS: R

LOCATIONDESC: 3-S5 contea ap Roc,

FIELD SCREEN Ig G%EASHI:EME:PT ’I:ESULTS. 210 ‘; : :i; ::,:f_ _%_,% -
BY & 2530 gpm HE neqative

COLLECTED BY (PRINT) REVIEWED BY (PRINT) :l;édg’gg Bié es 5

Thhelaclanat
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) TLMcFarland 122t {09 |(Printed Name . la?" W
(Signature) 74“1‘3,_,-—-7' Glo (Signature) \ wwz—/\ (G m
RELINQUISHED BY Date/Time  |RECEIVED BY U - \ i Date/Time
(Printed Name) (Printed Name) _
(Signature) ' (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7597 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: T,
A ™ Y 12 /2] [aocf QBT Al
TIME COLLECTED (HH:MM) 1264 SUB-MEDIA: TUFF ] f
PRSID: C-12:003 ok SAMPLE TECH CODE: HA ok
LOCATION ID: 12:610634 | FIELD QC TYPE: NA
LOCATION TYPE: GENERIC L FIELD PREP: NA
TOP DEPTH: 0 2.5 SAMPLE USAGE: INV |
BOTTOM DEPTH: 0 3.0 SCREEN/PORT DESC: A
FIELD MATRIX: R 5 EXCAVATED: YES (R0)/NA
COMPOSITE TYPE: A COMPOSITE TIME INTERVAL: ___ N R WATER FLOWING: YES/K0)/NA
BOREHOLE: YES/KO/NA  BOREHOLE DECLINATION: ___ N A BOREHOLE DIRECTION: __a /A~
# PRIORITY ORDER CNTINR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N '
1 8082+NMED-  [250 ML AMBER GLASS |Ice
Normeal HEXP Y
i AM241+GS+ISO |1 LITER POLY None
PU+ISOU fam 2z let ki
1 Met+U+CLO4+C | LGATL POLY Ice
N | - . 7
1 , RADVANA+B+G|1EA 8 IN RESEALABLE |None
POLY BAG Y
SAMPLE DESC: ~ y
SAMPLE COMMENTS:
N A
'LOCATION DESC:
3-5
FIELD SCREENIN (z/MEAS;JREMEN TRESULTS: ambien & C.0
® & M dem PiD readc“s o. {JP""
By & 2160 4 rm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) ;/DQﬂ ¢ 'e,( B\/ el <
TLMCFartand ‘
RELINQUISHED BY Date/Time RECEIVED B Date/Time
(Printed Name) T &M cFarigas 12-[2) /o4 (Printed Nam | Z{ 21 [C /
i et s (8
(Signature) 7 Adgy T l (Signature) C, M Y é‘l/ / G/
RELINQUISHED BY/! Date/Time |RECEIVED BY L J Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY(9 - AOC C-12-003 - Threemile Canybn

SAMPLE ID: RE12-10-7598 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: OBT3
( ) 12 |21]09 Ay
TIME COLLECTED (HH:MM) 223 SUB-MEDIA: TUFE 1 A
: - AMPLE TECH CODE:
PRSID Co12:003 ox. § HA vle.
LOCATION ID: 12:610635 ' FIELD QC TYPE: NA
LOCATION TYPE: ENE v FIELD PREP: NA
TOP DEPTH: 0 0.0 SAMPLE USAGE: NV
BOTTOM DEPTH: 0 0.5 } SCREEN/PORT DESC: A
FIELD MATRIX: R 5 EXCAVATED: YES/QO/NA
COMPOSITE TYPE: ___ N A COMPOSITE TIME INTERVAL: ___ W@ WATER FLOWING: YES /{0 /NA
BOREHOLE: YES/{O/NA  BOREHOLEDECLINATION: ___ Nf BOREHOLE DIRECTION: __ N
# | prioriTY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 ' AM241+GS+ISO |1 LITER POLY None
MNor na( PU+ISOU ,h‘ul u/o' Y
1 Met+U+CLO4+C |1 GAT POLY Ice
N | v Y
1 NMED 250 ML AMBER GLASS | Ice
Explosives list Y
1 v RADVANA+B+G|1 EA 8 INRESEALABLE |[None
POLY BAG Y
SAMPLE DESC:

WW MM%MIMM:'PA'M

SAMPLE COMMENTS:
N A

LOCATIONDESC: 4 _ -3 | hourh M:d_‘gt AOC.

FIELD SCREENING/MEASUREMENT RESULTS:
£ L 83

ambient 0.0

—— e
rru.‘ns C.0

HE NV—"‘W'-'
REVIEWED BY (PRINT) M k % \b/ LS

4 pm PiD PP

BY & 21%0 dpm

COLLECTED BY (PRINT)

T MceFarlang —
RELINQUISHED BY Date/Time RECEIVE ;(_\ Date/Time
(Printed Name) TLMcFariad (zlzllog  |(Printed Nane) / Z/ 2 / ¢y
(Signature) 7 PP DU G (o (Signature) / 0/ O
RELINQUISHED BY Date/Time |RECEIVED BY y ' Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




Los Alamos National Laboratory
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon

EVENT ID: 2489

Page 4 0f 16

SAMPLE ID: RE12-10-7599 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: OBT3
( 1 {21 [2.0A ok
TIME COLLECTED (HH:MM; SUB-MEDIA:
( ) ' TUFE1 L
RS ID: C-12:003 SAMPLE TECH CODE:
PRS ok HA ok,
LOCATION ID: 12-610635 | FIELD QC TYPE: NA
LOCATION TYPE: GENERIC L FIELD PREP: NA
s PL 3
TOP DEPTH 0 2.0 SAMPLE USAGE INV J
B PTH: REEN/PORT DESC:
OTTOM DE 0 2.4 sC 5 A
FIELD MATRIX: R ok EXCAVATED: YES/NO//NA
COMPOSITE TYPE: 913 COMPOSITE TIME INTERVAL: ___N) A~ WATER FLOWING: YES /D) NA
BOREHOLE: YES/AG/NA  BOREHOLE DECLINATION: VA BOREHOLE DIRECTION: ___ VA
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YN
1 AM241+GS+ISO |1 LITER POLY None
Vo emal PU+ISOU - Y
1 Met+U+CLO4+C |LGAL POLY Ice
| N ) L Y
1 NMED 250 ML AMBER GLASS  [Ice
Explosives list y
| v RADVANA+B+G|1 EA 8 IN RESEALABLE |None
POLY BAG ‘ Y
SAMPLE DESC: .
| REwz~lo-Fete FR
SAMPLE COMMENTS:

LOCATIONDESC:  3-3  poush, 4k of Roc

FIELD SCREENING/MEASUREMENT RESULTS:

gmbieat o

A & 33 dem PID Feading o
RY o 2196 Jd e
COLLECTED BY (PRINT) REVIEWED BY (PRINT) fb&m}& B\/ e,(‘,fp
TLMcFarigad - L
RELINQUISHED BY Date/Time RECEIVED BY DatefTim
(Printed Name) Vi-MC Farvns EWEY] loy (Printed Name) / L Z( 2
(Signature) T gy F—7" 1610 (Signature) : //{ 1 ? [0
RELINQUISHED BY / Date/Time |RECEIVED BY / "( ) Date/Time
(Printed Name) ' (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID 2489 EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7600 WORK ORDER:
AS PLANNED AS COLLECTED ASPLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: QBT3
( 12 [au | aoof Allh
TIME COLLECTED (HH:MM) \310 SUB-MEDIA: TUFF | Ry
PRSID: C-12-003 SAMPLE TECH CODE: HA
ok ok.
LOCATION ID: 12:610636 I FIELD QC TYPE: NA
LOCATION TYPE: GENERIC \l/ FIELD PREP; NA
H H INV
TOP DEPTH 0 0.0 SAMPLE USAGE INV J
BOTTOM DEPTH: 0 0.5 SCREEN/PORT DESC: A
FIELD MATRIX: R S EXCAVATED: YES/(0// NA
COMPOSITE TYPE: N A COMPOSITE TIME INTERVAL: __ N & WATER FLOWING: YES /(5 /NA
BOREHOLE: YES/FQ)/NA  BOREHOLE DECLINATION: __MN R~ BOREHOLE DIRECTION: _ JA
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
' Y/N
1 AM241+GS+ISO |1 LITER POLY None
Nerwig | PU+ISOU Tam x4 hi
1 Met+U+CLO4+C LG?E(L POLY Tee
N 1L Y
1 NMED 250 ML AMBER GLASS |lce
Explosives list Y
I ' '|RADVANA+B+G|1 EA 8 IN RESEALABLE |[None
. POLY BAG Y
SAMPLE DESC: '

Browranh Gtacd procits "“C"t”“”‘l | AL awtha. ot AoTTR
SAMPLE COMMENTS:

LOCATIONDESC: 2.y wreat “""’""ﬁ ARoC

FIELD SCREENING/MEASUREMENT RESULTS:

W= ambieat 0.0
L& =z drm PID TTordie 5o pem
E)l’ _L_ 18451 d’r)”\ '3
H £ n e&@b;"c’
COLLECTED BY (PRINT) REVIEWED BY (PRINT) l\{ wchofas (’ aflegp £
L McFurigad e
RELINQUISHED BY Date/Time |RECEIV

17 {2ler
16(0

(Printed Name) ¥ M ¢Fariand 1z{2llog (Printed
(Signature) 7M41 A 16 (O (Signature)

RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)
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SAMPLE COLLECTION LOG/F IELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7601 WORK ORDER:
AS PLANNED AS COLLECTED P ED AS COLLECTED
. DIA: T,
DATE COLLECTED(MM/DD/YYYY) /a1 l2009 MEDIA QBT3 ok
TIME COLLECTED (HH:MM) 1314 SUB-MEDIA: TUFF 1 )
PRS ID: C-12:003 SAMPLE TECH CODE: HA
ok ol
LOCATION ID: 12610636 | FIELD QC TYPE: NA
LOCATIONTYPE:  GENERIC v FIELD PREP: NA
TOP DEPTH: 0 2.0 SAMPLE USAGE: INY I
: RE TDESC:
BOTTOM DEPTH 0 3 a2 SCREEN/PORT DESC i
FIELD MATRIX: R ok ' EXCAVATED: YES/KD/NA
COMPOSITE TYPE: A - COMPOSITE TIME INTERVAL: _MA WATER FLOWING: YES ARO/NA
BOREHOLE: YES/ 1@ NA BOREHOLE DECLINATION: NA BOREHOLE DIRECTION: __ M &
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 AM241+GS+ISO |1 LITER POLY None
ot mal PUHISOU Dam_pfui (09 v
1 Met+U+CLO4+C |1GAL POLY fee
[ N R )
1 NMED 250 ML AMBER GLASS |lce
. Explosives {ist 7
i W~ RADVANA+B+G|1 EA 8 IN RESEALABLE [None
POLY BAG y

SAMPLE DESC: P hoh V”I ,,vv.il x:u.“
. L e
\ FD RE2.10~Fc0% [

SAMPLE COMMENTS:
N A

LOCATIONDESC: 3.4 et aside o AOQ

FIELD SCREENING/MEASUREMENT RESULTS: amblent 0.0
& PID medin 5o PP
- BO d pm re ¢¢"v> 0.0

Ny & 2100 Jfrn

COLLECTED BY (PRINT) REVIEWED BY (PRINT) i\/ i Qk@L p ‘(i alle xS

Trrefgriond
RELINQUISHED BY Date/Time RECEIVED BY Date
(Printed Name) U b Mc Fatlans 12./ 21199 ((Printed N3 T
(Signature) 74.,—/1‘_4 ¢ {0 (Signature “’ w[ U) W { ’ O
RELINQUISHED BY Date/Time |RECEIVED B {/" Date/Time
(Printed Name) _ (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon
SAMPLE 1ID: RE12-10-76_02 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: QBI3
OLLECTED( 12/2a1/ 2009 Allh
M : ' -MEDIA:; p
TIME COLLECTED (HH:MM) 1331 SUB-MED TUFE L oA
PRSID: C-12-003 SAMPLE TECH CODE: HA
ek ok
LOCATION ID; 12-610637 , FIELD QC TYPE: NA ,
LOCATION TYPE: GENERIC R FIELD PREP: NA I
TOP DEPTH: 0 0.0 SAMPLE USAGE: NV 3
BOTT : SCREEN/PORT DESC;
OTTOM DEPTH 0 0.5 ESC WA
FIELD MATRIX: R B3 EXCAVATED: YES /@/NA
COMPOSITE TYPE: A A COMPOSITE TIME INTERVAL: __-AJA, WATER FLOWING: YES /@ NA
BOREHOLE: YES /@/ NA BOREHOLE DECLINATION: N& BOREHOLE DIRECTION: A
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 AM241+GS+ISO |1 LITER POLY None N
nermal  |PUHISOU 1am (xfoilod /
1 Met+U+CLO4+C | LGAT POLY Ice
N |
1 NMED 250 ML AMBER GLASS |Ice
Explosives list
1 / RADVANA+B+G|1 EA 8 IN RESEALABLE |None
POLY BAG
SAMPLE DESC: Zaen ,““;’ noel, Mw,wm,wm
SAMPLE COMMENTS:
LOCATION DESC:

3-1, meuRh acdo of AOC

FIELD SCREENING/I\;I(EAEUR&I\:ENT RESULTS: ambient 0.0 P o™
£ dpm PO Fead h3 1.
BYL 2122 jem HE neqative
COLLECTED BY (PRINT) REVIEWED BY (PRINT) _J,l;uu_é_&llgjﬁ <
TLMeEyelqad
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) K¢ W }.{-ycc\,{f q\ .-,_/z /0 7 (Printed I 12 "L\ \%"
(Signature) g /&/0 [(Signature) OO\ o 9& \ C/\ | Q [¢9
RELINQUISHED BY Date/Time |RECEIVED w \ - Date/Time
{(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AQC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7603 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
LLECTED(MM/DD. : MEDIA: T
DATE CO (MM/DD/YYYY) 2 [ 24 [ 2,069 OBT3 ok.
TIME COLLECTED (HH:MM) 190 5 SUB-MEDIA: TUEFF 1 ]
: .12- MPLE TEC E;
PRSID C-12-003 ok SA HCODE: HA o
LOCATION ID: 12610637 | FIELD QC TYPE; NA
LOCATION TYPE: GENERIC v FIELD PREP; NA
TOP DEPTH: 0 SAMPLE USAGE: NV N
-4
BOTTOM DEPTH: SCREEN/PORT DESC:
Q 1] 2.5 A
FIELD MATRIX: R ok EXCAVATED: YES/8D/NA
COMPOSITE TYPE: nLA COMPOSITE TIME INTERVAL: _ ) f WATER FLOWING: YES (NG /NA
BOREHOLE: YES/ @/ NA BOREHOLE DECLINATION: __ ~J v~ BOREHOLE DIRECTION: _ A%
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YN
1 AM241+GS+ISO |1 LITER POLY None
Mot maf PU+ISOU Tnm 2l2t/of Y
1 Met+U+CLO4+C | LGAL POLY Ice
IN | ¥ : Y
1 NMED 250 ML AMBER GLASS  [Ice .
Explosives list Y
1 , RADVANA+B+G|1 EA 8 IN RESEALABLE |None '
POLY BAG 7
SAMPLE DESC:

Prhirh ypomy, &) =4

SAMPLE COMMENTS:
LOCATION DESC: .
31, e acdo o-L koc

FIELD SCREENING/MEASUREMENT RESULTS: ambie sl 0.0

« & MV dpm PID Feiamg g PP

By £ 2t30 clprn 3 '
COLLECTED BY (PRINT) REVIEWED BY (PRINT) N\ G allege s
__‘__-S McFar lgnd Ty 7 7
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) K{//y /'I/ﬂﬂd grsen 12)21 / ©2 |(Printed Namgm‘u ) ‘ 'Zl'-z_,\ lO’
(Signature) ’WJ—’Q_L_K /670 (Signature) \ L m { Q’ / 6
RELINQUISHED’i}Y Date/Time RECEIVED BY v ¢/ Date/Time
(Printed Name) (Printed Name)
(Signature) {Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489

EVENT NAME: 4thQtr. FY09 - AOC C-12-003 - Threemile Canyon

SAMPLE ID: RE12-10-7606 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECYED
. DATE COLLECTED(MM/DD/YYYY): : MEDIA: OBT3
| ‘ 12 /2.1] 2009 AW
: -MEDIA: F
TIME COLLECTED (HH:MM) e SUB-MEDIA TUFF | VA
PRS ID: C-12:003 SAMPLE TECH CODE: HA
15 4 ok
TION ID: FIELD QC TYPE:
LOCATIO UNK 12 - ({06 3 Q NA |
LOCATION TYPE: GENERIC oL FIELD PREP: NA \
TOP DEPTH: 0 0.0 SAMPLE USAGE: INV \L
BOTTOM DEPTH: 0 0.5 SCREEN/PORT DESC: oA
FIELD MATRIX: R P EXCAVATED: YES/&0//NA
COMPOSITE TYPE: N COMPOSITE TIME INTERVAL; _ N A WATER FLOWING: YES/¥6/NA
BOREHOLE: YES(RP/NA  BOREHOLEDECLINATION: _ N/ BOREHOLE DIRECTION: ____MA
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 8082+NMED-  |250 ML AMBER GLASS |Ice
Neormal HEXP 7
1 AM241+GS+ISO |1 LITER POLY None
PU+ISOU Inie rnlsifod Y
1 Met+U+CLO4+C |1 E*L POLY Ice
N b \/
1 RADVANA+B+G|1 EA 8 INRESEALABLE [None
POLY BAG Y
SAMPLE DESC: - - ‘
SAMPLE COMMENTS:
VA
LOCATIONDESC: 3.3 sont  alde of ROC
FIELD SCREENING/II.-VIEASUREMENT RESULTS: ambieat ¢ 0
* = 55 dem PID oy 157 P
L d _
BYs aow P HE no&a'h‘\t
COLLECTED BY (PRINT) REVIEWED BY (PRINT)_\b(\W_We\} 245 &\

T McFartand v <
RELINQUISHED BY Date/Time RECEIVED BY, Date/Time
(Printed Name) VWY HreadefSon ¢2)21/0f |(Printed Name / [Z(ﬂTW
(Signature) 107 O [(Signature) Ww—y [@ (d
RELINQUISHED BY Date/Time |RECEIVEDBY (/ Date/Time
(Printed Name) (Printed Name)

(Signature) (Signature)




Los Alamos National Laboratory
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: 4thQtr. FY(09 - AOC C-12-003 - Threemile Canyon

EVENT ID: 2489

Page 12 of 16

SAMPLE ID: RE12-10-7607 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): | ay | 2609 MEDIA: QBT3 o
TIME COLLECTED (HH:MM) 438 SUB-MEDIA: TUFF 1 )
PRS ID: . C-12-003 SAMPLE TECH CODE: HA
ak ok
LOCATION ID: UNK 12.- 610638 FIELD QC TYPE: NA
LOCATION TYPE: GENERIC ol FIELD PREP: NA
TOP DEPTH: SAMPLE USAGE: '
0 2.0 N A
DEPTH: N/PORT DESC:
BOTTOM 0 2.7 SCREEN/PO NA
FIELD MATRIX: R ok EXCAVATED: YES/@3/NA '
COMPOSITE TYPE: A COMPOSITE TIME INTERVAL: A WATER FLOWING: YES (Nb/NA
BOREHOLE: YES/N(Y/NA BOREHOLE DECLINATION: N & BOREHOLE DIRECTION: _MA
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
' Y/N
1 8082+NMED-  |250 ML AMBER GLASS |Ice y
Neemal HEXP ’
1 AM241+GSHSO [1 LITER POLY None
PUASOU | sum w/atfo Y
1 Met+U+CLO4+C IIGKL POLY Iee
N L !
1 v RADVANA+B+G|1 EA 8 INRESEALABLE |None
POLY BAG hi
SAMPLE DESC: ? .
SAMPLE COMMENTS: NA
FIELD SCREENING/MEASUREMENT RESULTS:
o am hient 0.0
X & o dpm PID T —. PP™M
readi 0\3 0.G
COLLECTED BY (PRINT) REVIEWED BY (PRINT) & itréﬂlﬂg é)‘tf,(yoc
T Mcbartans
RELINQUISHED BY Date/Time RECEIVED Date/Time
(Printed Name) \Le\\w vend e {Sen 12/z1 /o 7 |(Printed Nanfe) [ Z[ 2| { 0/
(Signature) WQ , [ 6/ |(Signature) M{ {/ Ub(/ [l lo
RELINQUISHED BY Date/Time  |RECEIVED BY / i 0 Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




Los Alamos National Laboratory
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2489 EVENT NAME: 4thQtr. FY09 - AQC C-12-003 - Threemile Canyon
SAMPLE ID: RE12-10-7608 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
H 1A: B
DATE COLLECTED(MM/DD/YYYY) 2 2l 2009 MED QBT
TIME COLLECTED (HH:MM) 1311 SUB-MEDIA: TUFF 1
PRS ID: C-12-003 ok SAMPLE TECH CODE: HA
LOCATION ID: UNK 1 4 \2-clou3e FIELD QC TYPE: ED
LOCATION TYPE: GENERIC Ibk FIELD PREP: NA
TOP DEPTH: 0 2 ; SAMPLE USAGE: oc
BOTTOM DEPTH: 0 3.2 SCREEN/PORT DESC; VA
FIELD MATRIX: R ok EXCAVATED: YES/{0/NA
© COMPOSITETYPE: __ pJA COMPOSITE TIME INTERVAL: __ A WATER FLOWING: YES /600 /NA
BOREHOLE: YES /(0)/NA BOREHOLE DECLINATION: VA BOREHOLE DIRECTION: __ wJA
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
4am 1la/ef YN
1 8082+ NMED- 250 ML AMBER GLASS |Ice
Nermal HEXP 7
1 AM241+GS+ISO |1 LITER POLY None y
PU+ISOU :
1 Met+U+CLO4+C |1 GAL POLY Ice
N .
| W RADVANA+B+G (1 EA 8 INRESEALABLE [None .
POLY BAG /
SAMPLE DESC: QC Sampleof Rgi1-Jp~ F¢0|
SAMPLE COMMENTS:
VA
LOCATION DESC: .
34 ek ae of AIC
FIELD SCREENING/MEASUREMENT RESULTS:  ,,\-0a% 0.0
A& GO dom Pid ';";;"‘,:; oo
711 LW le\
COLLECTED BY (PRINT) REVIEWED BY (PRINT) Al rckalas t; | og05
T Fa lang
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
y
(Printed Name) WkeHly \Hendeson tz/2t)©p |(Printed Na a \’U\“\A\o
(Signature) (>4 1610 (Signature) YT\ x& L &\CA _ \ o\l
RELINQUISHED BY Date/Time (RECEIVEDBY( \~ \ O Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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'IheFollowing samplesweremvod atthField SupportFacnlity(FSF)wiﬂ:outacmningdau |

. (list sample number):

i -l O= bb L ?F’ﬂh‘ )6 FoOO
REI ?jb o | 4603
5% ol
o © FCOE.
: : TGO
(27 a3 e 6ot -
.. S .3 . g
O T q6
' : ‘ a1
AY
49

muesmplesmuuothshlppﬁunﬁlmmmmmmumﬂmmumwﬁ I
understand that it is my responsibility to ensure this information arrives at the FSF in a timely manner, If -
holdingﬂmesammimdbecmmmwhgdahdounotnﬂve,lwiﬂptckmhumple& :

' Thefoﬂowmgsamplesdonotmquuemdmmmgdmfmdmmasommdamtsample
. numbem)

PrintLast Name Mozl (S0 Sim%%’ 2/21/07
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ecords Use only
5119-1 £
. . A
Data Validation Cover Sheet s Los Alamos
NATIDNAL LAROEATOAY
Section |,
REQUEST NUMBER: 10-1076 VALIDATION DATE: 02/08/10 LAB CODE: GEL
CONTRACT LABORATORY NAME: GEL Laboratories LLC
VALIDATOR: John A, Bailey ORGANIZATION: Analytical Quality Associates, Inc.
ANALYTI|CAL SUITE (CHECK ALL THAT APPLY):
O TPH-GRO [0 HIGH EXPLOSIVES [J DIOXIN FURANS O LCMSMS PERCHLORATES
[J TPHDRO [0 METALS [] PCB CONGENERS O ORGANOCHLORINE
O GENERAL CHEMISTRY X RADIOCHEMISTRY I LCMSMS HIGH ::ggf;:’::’: S:YCHLOR'NA
EXPLOSIVES
O OTHER (DESCRIBE):
Section . Complateness Check
YES NO N/A  (CHECK ONE) YES NO N/A  (CHECK ONE)

1. CHAIN-OF-CUSTODY FORM(S)
2. CASE NARRATIVE

3. SAMPLE RESULT FORMS

4, SAMPLE CHROMATOGRAMS

5. STANDARD CHROMATOGRAMS

8. RAW/BSS DATA
7. QUALITY CONTROL FORMS
8. QUANTITATION REPORTS
9. TICS FORMS

10. TICS MASS SPECTRA

OO0ORHEX
Ooo0oOooan
RREOOO
O00R X
oo0ooOoao
R XOO

Comments/problems noted (include information about requests for further information submitted to the contract
laboratory and agreed-upon date of resolution and contract laboratory point of contact):

1. The gamma spec results that were rejected by the laboratory due to interference or low abundance were qualified

R.R5a.
Reviewed by: Mary Donjvan Level: 1 Date: 02/09/10
9,46., ) _
VALIDATOR'S SIGNATURE: DATE: 02/08/10
Form 5119-1, Revision 0.0 ' LOS ALAMOS

Environmental Restoration Project
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Yy
5119-2 Pe
Rad Analytical Data Validation Checklist : ng Alamos
NA"ucmau_. LABORATERY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
olwm!|oO 1. The holding time was >1 and 52 times the J, RS J-, R9
applicable holding time requirement.
oOl=| O 2. The holding time was >2 times the applicable R, R9a J-, R9a
holding time requirement.
3. The results for the affected analytes are U,R5 N/A
ololx= considered not detected (U) because the
associated sample concentration was less than
or equal to the MDC,
4, The analyte should be regarded as rejected R, R5a R, R5a
ROl QO because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
OIX| O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
6. The results for the affected analytes should be U, R11 N/A
0lol = regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPLU.
Olr |0 7. The sample result is £5X the concentration of U, R4 N/A
the related analyte in the method blank.
8. The affected analytes are considered estimated N/A J, Rda
OIRXR| O and biased high because this analyte was
identified in the method blank but was >5X.
9. The sample result Is £5X the concentration of lJ, R4d N/A
OO X the related analyte in the trip blank, rinsate
blank, or equipment blank.
10. Required method blank information is missing. R, Rde R, Rde
Ol®|O Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
11. The tracer is <10%R. Foliow the external R, R3 R,R3
0Dl x| o laboratory limits located within the associated
data package. Tracer%R is not applicable for
Gamma Spectroscopy.
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"] Records Use only
5119-2 o
':::;;m.,
Rad Analytical Data Validation Checklist Log Alamos
r.'A‘.'mN'.M_. LABORATEHRY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
{Check One) Non-detected Detected
Analyte Analyte
12. The tracer is < the Lower Acceptance Level UJ, R3a J-, R3a
(LAL) but 210%R. Follow the external laboratory
Olx | d limits located within the associated data
package. Tracer%R Is not applicable for Gamma
Spectroscopy.
13. The Tracer%R value is > the Upper Acceptance N/A J+, R3b
Limit (UAL). Follow the external laboratory
O8O3 limits located within the associated data
package. Tracer%R is not applicable for Gamma
Spectroscopy.
14. Required tracer information is missing. Data R, R3d R, R3d
0lm | o may not be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
is not applicable for Gamma Spectroscopy.
15. The LCS percent recovery was <10%. Follow the R, R12 R,R12
O b4 O external laboratory limits located within the
associated data package.
16. The LCS percent recovery was < the LAL but UJ, R12a J-, R12a
Ol=x® |3 >10%. Follow the external laboratory limits
located within the associated data package.
17. The LCS percent recovery was > the UAL. N/A J+, R12b
O xR |0O Follow the external laboratory limits located
within the associated data package.
18. The LCS documentation is missing. Data may R, R12¢c R, R12¢c
OX | O not be acceptable for use. Contact the SMO or
external laboratory for information.
0lx| o 19. Assoclated duplicate sample has DER or RER > R, R10 J,J10
the analytical laboratory’s acceptance limits.
20, The duplicate sample was not prepared and/or R, R6 R, R6
analyzed with the samples for unspecified
OX® | O reasons. The duplicate information is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information.
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5119-2

Rad Analytical Data Validation Checklist

szﬁ

TS
" Los Alamos

HATIONAL LABCRATGRY

y

657 PYAY seimecnan

Yes No N/A

(Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected
Analyte

Detected
Analyte

21,

The associated matrix spike recovery was
<10%. Follow the external laboratory limits.
MS/MSD is not applicable to Gamma
Spectroscopy.

R, R6

R, R6

22,

The associated matrix spike recovery was
<10%. Follow the external laboratory limits.
MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, R6a

J-, R6a

23,

The associated matrix spike recovery was
above the UAL. Follow the external laboratory
limits. MS/MSD is not applicable to Gamma
Spectroscopy.

UJ, Réb

J+, R6b

24,

Required matrix spike information is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for information. If
LCS Information is present, do not Reject.
Qualify data based on LCS information. M6/MSD
is not applicable to Gamma Spectroscopy.

R, Rée

R, Réc

25,

Duplicate, dilution, or reanalysis.

UJ, R88

J, R88

26,

The LANL project chemist identified quality
deficiencies in the reported data that require
further qualification. This code can ONLY be
used and/or under advisement by the LANL
project chemist.

UJ,R, R19

J,R, R19

27,

Quantification of data via data validation did not
occur based on Quallty Control requirements in
this procedure. Adhere to the external
laboratory qualifiers found within the Form |
analytical data summary sheets generated by
the external laboratory.

U, U_LAB

J, J_LAB
NQ, NQ




GEL LABORATORIES LLC

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

Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7606 Proiect: T1LANL01004
Sample ID: 243536001 ClientID: [ ANLO10
Matrix: 8
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 10.4%
Parameter Qnalifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Welght Corrected”
Americium-241 U 0.0127 0.019 +/-0.00384 0.050 pCi/g MXAl 01/07/100759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00132 0.0217 +/-0.00132 0.050 pCi/g MXA1 01/05/10 2020 938071 2
Plutonium-239/240 U 0.0105 0.0248 +-0.00459 0.050  pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.36 0.116 +-0.120 0.100  pCilg KXM4 01/14/10 0737 940301 3
Uranium-235/236 U 0.0693 0.0719 +-0.0186 0.100  pCilg
Uranium-238 1.56 0.0672 +-0.134 0.100  pCilg
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.10 0.329 +/-0.0933 0200  pCilg MXR1 01/09/10 1407 937074 S
Bismuth-211 ul 4.00 R.R5a 0.348 +/-0.300 pCi/g
Bismuth-214 1.20 0.110 +/-0.0905 0.200 pCi/g
Cadmium-109 Ul 2.89 R.R5a 1.36 +/-0.514 pCi/g
Cerium-139 U 0.0353 0.0576 +-0.0161 0.050 pCi/g
Cesium-134 U 0.0828 0.0898 +/-0.0335 0.100 pCi/g
Cesium-137 0.287 0.0712 +/-0.035 0.100 pCi/g
Cobalt-60 U 0.0321 0.0717 +/-0.0199 0.100 pCi/g
Europium-152 U 0.00736 0.183 +/-0.090 0.200 pCi/g
Lanthanum-140 U -0.0389 0.143  +-0.0465 pCilg
Lead-212 1.60 0.0996 +/-0.08019 0.100 pCi/g
Lead-214 1.39 0.121 +/-0.110 0.100 pCi/g
Mercury-203 U 0.0355 0.0824 +/-0.0227 0.100 pCi/g
Potassium-40 20.9 0.572 +H-1.09 1.00 pCi/g
Radium-223 U 0.212 1.23 +/-0.400 pCi/g
Radium-224 ul 4.18 R,R5a 1.13 +/-0.587 pCi/g
Radium-226 1.20 0110 +-0.0905 pCi/g
Radium-228 1.06 0.236 +-0.224 0.500  pCilg
Ruthenium-106 U 0.0975 0.586 +-0.172 0.800  pCilg
Sodium-22 U -0.0131 0.0731 +/-0.023 0.080 pCi/g
Strontium-85 Ul 0.102 RRSa 0.0825 +-0.0216 pCi/g
Page 32 of 961 JAB
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GEL LABORATORIES LLC "

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

Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: M:s. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7606 Proiect; LANLO10604 !
Sample ID: 243536001 ClientID:  [LANLO10
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mitd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Thallium-208 0.447 0.060 +/-0.047 0.080 pCi/g
Thorium-227 U -0.211 0.681 +/-0.211 pCilg
Thorium-231 U 0.212 1.23 +-0.400 pCilg
Thorium-234 U 0.464 278 +H-0.774 200  pCilg
Tin-113 u -0.0294 0.0761 +/-0.0231 0.100 pCilg
Uranium-235 U 0.0722 0.393 +/-0.113 0.500 pCi/g
Yttrium-88 U -0.0196 0.0575 +/-0.0194 0.100 pCi/g
The following Analytical Methods were performed ,
Method Description
1 DOE EML HASL-300, Am-05-RC Moditied
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected" 84.1 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected" 93.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 939 (50%-105%)

Notes:
TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Apalyte is a surrogate compound

<  Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Estimated Value

Analytical holding time was exceeded
Value is estimated

M if above MDC and less than LLD

Z—mHgn

Page 33 of 961

Results are reported from a diluted aliquot of the sample

JAB
02/08/10



GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7607 Proiect; LANLO1004
Sample ID: 243536002 Chient ID: L. ANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 6.17%
Parameter Qualifier Result DL TPU RL Units DF Anslyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"”
Americium-241 U 0.00317 0.0169 +-0.00179 0.050 pCi/g MXAL 01/07/10 0759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00263 0.0217 +-0.00186 0.050 pCi/g MXAl 01/05/102020 938071 2
Plutonium-239/240 8] 0.00263 0.0248 +-0.00186 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.553 0.132 +/-0.0629 0.100 pCi/g KXM4 01/14/100737 940301 3
Uranium-235/236 U 0.0578 0.0818 +/-0.0179 0.100 pCi/g
Uranium-238 0.510 0.0765 +-0.0592 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0805 0.183 +/-0.0576 0.200 pCilg MXR1 01/09/10 1408 937074 5
Bismuth-211 Ul 337 R,R5a 0312 +-0.272 pCilg
Bismuth-214 1.02 0.121 +-0.0946 0,200 pCi/g
Cadmium-109 Ul 2.82 RRSa 1.03 +-0.443 pCilg
Cerium-139 U -0.0037 0.049 +/-0.0152 0.050 pCi/g
Cesium-134 Ul 0.179 R,R5a 0.105 +/-0.0389 0.100 pCi/g
Cesium-137 U 0.000963 0.066 +-0.0199 0.100 pCi/g
Cobalt-60 U -0.00514 0.070 +/-0.0216 0.100 pCi/g
Europium-152 U -0.0203 0.143 +-0.0537 0.200 pCilg
Lanthanum-140 8f -0.088 0.151 +/-0.0546 pCi/g
Lead-212 1.63 0.0854 +/-0.0972 0.100 pCilg
Lead-214 1.17 0.109 +/-0.0994 0.100 pCi/g
Mercury-203 U  -0.00233 0.0706 +-0.021 0.100  pCi/g
Potassium-40 334 0.626 +/-1.73 1.00 pCi/g
Radium-223 9] -0.322 1.12 +/-0.345 pCi/g
Radium-224 Ul 3.82 R,R5a 0.972 +/-0.578 pCi/g
Radium-226 1.02 0.121 +/-0.0946 pCi/g
Radium-228 1.40 0.219 +/-0.162 0.500 pCi/g
Ruthenium-106 U 0.368 0.616 +/-0.170 0.800 pCi/g
Sodium-22 U -0.027 0.0814 +-0.026 0.080 pCi/g
Strontium-83 Ul 0.0775 R,R5a 0.0736 +-0.0215 pCi/g
Thallium-208 0.435 0.0644 +/-0.0499 0.080 pCi/g
Page 35 of 961 JAR
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GEL LABORATORIES LLC

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

Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7607 Project; LANLO01004
Sample ID: 243536002 Client ID:  LANL010
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Thorium-227 u -0.125 0.647 +/-0.194 pCi/g
Thorium-231 U -0.322 1.12 +/-0.345 pCi/g
Thorium-234 U 1.29 1.57 +-0.680 200  pCig
Tin-113 U 0.0313 0.0738 +-0.0213 0.100  pCi/g
Uranium-235 u -0.117 0.330 +-0.105 0.500 pCi/g
Yttrium-88 u 0.00343 0.0548 +-0.0162 0.100 pCi/g
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Moditied
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML. HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R -
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 95.2 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 83.3 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected" 85.5 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Anpalyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

I Value is estimated

M Mif above MDC and less than LLD

M Matrix Related Failure

Page 36 of 961
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GEL LABORATORIES LLC

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

Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7596 Proiect; LANLO01004
Sample ID: 243536003 ClientID:  LANLO10
Matrix: 5
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 10%
Parameter Qualifier Resuit DL TPU RL Units DF Analyst Date  Time Batch Md.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0000517 0.0199 +/-0.00183 0.050 pCi/g MXAL1 01/07/100759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0025 0.0206 +/-0.0025 0.050 pCi/g MXAL 01/05/102020 938071 2
Plutonium-239/24() U -0.00125 0.0236 +-0.00217 0.050 pCi'g
ISOU "Dry Weight Corrected”
Uranjum.233/234 0.987 00775 +-0.0838 0.100  pCi/g KXM4 0114100732 940301 3
Uranium-235/236 0.0495 0.0481 +/-0.0142 0.100 pCi/g
Uranium-238 1.10 0.045 +-0.0917 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Americium-241 U 0.0252 0413 +-0.131 0.200 _ pCilg MXRI 01/09/10 1409 937074 5
Bismuth-211 Ul 4.03 R,R5a 0.312 +/-0.276 pCi/g
Bismuth-214 1.42 0.100 +/-0.0979 0.200 pCi/g
Cadmium-109 Ul 3.31 RR5a 1.38 +-0.657 pCilg
Cerium-139 U -0.00416 0.0509 +/-0.0156 0.050 pCi/g
Cesium-134 Ul 0.0989 R,R52 0.0854 +-0.0219 0.100 pCi/g
Cesium-137 U 0.000255 0.0609 +-0.018 0.100  pCilg
Cobalt-60 U 00325 0.068  +-0.0185 0.100  pCi/g
Europium-152 u -0.0039 0.158 +/-0.0486 0.200 pCilg
Lanthanum- 140 U -0.0335 0.179 +-0.0574 pCi/g
Lead-212 173 0.0898 +-0,0867 0.100  pCilg
Lead-214 1.40 0.109 +-0.103 0.100 pCi/g
Mercury-203 U 00173 00716  +-0.0232 0.100  pCig
Potassium-40 19.5 0.571 +-1.11 1.00 pCi/g
Radium-223 U 0,424 1.08 +-0.348 pCi/g
Radium-224 Ul 5.15 R,R5a 1.02 +-0.597 pCi/g
Radium-226 1.42 0.100 +-0.0979 pCi/g
Radium-228 1.43 0.245 +/-0.168 0.500 pCi/g
Ruthenium-106 U 0.0923 0.532 +/-0.153 0.800 pCilg
Sodium-22 U 0.0187 0.072 +/-0.0206 0.080 pCi/g
Strontium-85 U 0.0287 0.0648 +-0.0214 pCi/g
Thallium-208 0.593 0.0561 +-0.0467 0.080 pCi/g
Page 38 of 961
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7596 Project; LANLO01004
Sample ID: 243536003 Client ID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mitd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.131 0.613 +/-0.182 pCi/g
Thorium-231 u 0.424 1.08 +/-0.348 pCi/g
Thorium-234 U 0.789 2.94 +/-1.24 2.00 pCi/'g
Tin-113 U -0.00639 0.0699 +-0.0212 0.100 pCi/'g
Uranium-235 U 0.226 0.370 +/-0.109 0.500 pCi/lg
Yttrium-88 U -0.00315 0.0421 +-0.0135 0.100  pCi/g
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 825 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 83.0 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected"” 96.4 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**%  Analyte is a surrogate compound
< Result is less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Estimated Value
Analytical holding time was exceeded

M if above MDC and less than LLD

D

F

H

J  Value is estimated
M

M

Matrix Related Failure
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, $M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7597 Project; LANLO1004
Sample ID: 243536004 Client ID:  LANLOI0
Matix: 5
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 5.14%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 U 0.00609 0.0192 +/-0.00265 0.050 pCi/g MXA1 01/07/10 0759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 000221 00182  +-0.00157 0050  pCilg MXAl 01/11/101211 939666 2
Plutonivm-239/240 U 0.00 0.0209 +/-0.00111 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.951 0.0722 +-0.080 0.100  pCilg KXM4 01/14/100732 940301 5
Uranium-235/236 0.0662 0.0448 +/-0.0145 0.100 pCi/'g
Uranium-238 0.927 0.0419 +/-0.0785 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -00167 0230 +-00704 0.200  pCilg MXR1 01/09/10 1409 937074 7
Bismuth-211 Ul 4.04 R,R5a 0,283 +/-0.254 pCi/g
Bismuth-214 1.23 0.098 +-0.0976 0200  pCi/g
Cadmium-109 Ul 2.54 R,R53 1.10 +-0.494 pCi/g
Cerium-139 U -0.00588 0.0442 +-0.0132 0050  pCilg
Cesium-134 u 0.072 0.085 +/-0.0301 0.100 pCi/g
Cesium-137 u -0.0248 0.0554 +/-0.0173 0.100 pCi/g
Cobalt-60 u 0.0194 0.0592 +/-0.0168 0.100 pCi/g
Europium-152 U -0.0958 0.135 +-0.0443 0.200 pCi/g
Lanthanum-140 U -0.0362 0.156 +/-0.0492 pCi/g
Lead-212 1.35 0.0841 +-0.0694 0.100 pCi/g
Lead-214 1.41 0.0987 +/-0.0957 0.100 pCi/g
Mercury-203 U -0.00275 0.0658 +/-0.0215 0.100 pCi/g
Potassium-40 20.7 0463 +/-1.01 1.00  pCi/g
Radium-223 U -0.279 0.943 +/-0.324 pCi/g
Radium-224 Ul iy R,R62 0.957 +/-0.495 pCi/g
Radium-226 1.23 0.098 +/-0.0976 pCi/g
Radium-228 1.55 0.184 +/-0.158 0.500 pCi/g
Ruthenium-106 U -0.188 0.462 +/-0.143 0.800 pCi/g
Sodium-22 U -0.00991 0.0653 +-0.0202 0.080 pCi/g
Strontium-85 U 0.0242 0.0565 +/-0.0184 pCi/g
Thallium-208 0.480 0.0536 +-0.0379 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, $M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7597 Proiect: LANLO1004
Sample ID: 243536004 ClientID: LANL010
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Thorium-227 U -0.166 0.540 +/-0.159 pCi/g
Thorium-231 u -0.279 0.943 +/-0.324 pCi/'g
Thorium-234 U 0.567 1.98 +-0.775 200  pCifg
Tin-113 U -0.046 0.0618 +-0,020 0.100 pCi/g
Uranium-235 u -0.0437 0.317 +-0.0938 0.500 pCi/g
Yttrium-88 U 0.0121 0.0529 +/-0.016 0.100 pCi/g
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, Pu-11-RC Modified
4 DOE EML HASL-300, Pu-11-RC Modified
5 DOE EML HASL-300, U-02-RC Modified
6 DOE EML HASL-300, U-02-RC Modified
7 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery  Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 89.1 (50%-105%)
Plutonium- 242 Tracer ISOPU "Dry Weight Corrected" 88.7 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 101 (50%-105%)

Notes:
TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

*%  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Estimated Value
Analytical holding time was exceeded
Value is estimated

“EmTmon
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7608 Proiect: LANLO01004
Sample ID: 243536005 ClientID:  LANLOLO
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24 DEC-09
Collector: Client
Moisture: 10.7%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.000613 0.0206 +-0.00601 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 1) 0.00156 0.0258 +-0.00156 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 1) 0.00312 0.0295 +/-0.00313 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.495 0.0754 +/-0.0488 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.0692 0.0468 +-0.0152 0.100 pCi/g
Uranium-238 0.394 0.0437 +/-0.0413 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 u 0.0301 0.112 +/-0.0347 0.200 pCi/g MXR1 01/09/10 1410 937074 5
Bismuth-211 Ul 3.08 R,R5a 0.418 +/-0.280 pCi/g
Bismuth-214 0.879 0.167 +/-0.108 0.200 pCi/g
Cadmium-109 UI 3.10 R.R5a 1.32 +/-0.453 pCi/g
Cerium-139 1) 0.0118 0.0596 +/-0.018 0.050 pCi/g
Cesium-134 U 0.0812 0.126 +/-0.0351 0.100 pCi/g
Cesium-137 U 0.0431 0.0919 +-0.0266 0.100 pCi/g
Cobalt-60 U 0.00368 0.0961 +-0.0289 0.100  pCi/g
Europium-152 u 0.0975 0.206 +-0.0599 0.200 pCi/g
Lanthanum- 140 1) -0.0633 0.224 +-0.0738 pCi/g
Lead-212 144 0.104 +-0.090 0.100 pCi/g
Lead-214 1.06 0.146 +-0.101 0.100  pCilg
Mercury-203 V) 0.00645 0.0849 +/-0.0252 0.100 pCi/g
Potassium-40 34.3 0.804 +-1.53 100  pCig
Radium-223 1) -0.111 128 +/-0.445 pCi/g
Radium-224 Ul 3.72 R,R5a 1.18 +/-0.768 pCi/g
Radium-226 0.879 0.167 +-0.108 pCi/g
Radium-228 1.47 0.326 +-0.197 0.500  pCilg
Ruthenium-106 U 0.336 0.805 +/-0.234 0.800 pCi/g
Sodium-22 U 0.0419 0.111 +-0.0318 0.080  pCi/g
Strontium-85 U 0.0489 0.094 +-0.0304 pCi/g
Thallium-208 0.516 0.0744 +/-0.0599 0.080 pCi/g
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Certificate of Analysis

Company: Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7608 Project;
Sample ID: 243536005 ClientID: LANLO010
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mid.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.0517 0.740 +-0.220 pCi/g
Thorium-231 U -0111 1.28 +-0.445 pCi/g
Thorium-234 u 0.942 1.08 +-0.587 200  pCifg
Tin-113 U -0.0474 0.0908 +-0.0295 0.100  pCilg
Uranium-235 U 0.186 0.384 +/-0.166 0.500 pCi/g
Yttrium-88 U -0.00826 0.071 +/-0.0223 0.100 pCi/g
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Moditied
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery% Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected" 94.6 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 72.6 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 97.7 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound
< Result is less than value reported
>  Resultis greater than value reported
A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS$ analysis
Results are reported from a diluted aliquot of the sample
Estimated Value
Analytical holding time was exceeded

M if above MDC and less than LLD

D

F

H

J  Value is estimated
M

M

Matrix Related Failure
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Certificate of Analysis

Company: Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Praject: LANL ER Project
Client Sample ID: RE12-10-7600 Project; LANLO1004
Sample ID: 243536006 ClientID:  TLANLO10
Matrix: 5
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 14%
Parameter Qualifier Result DL TPU RL Units DF  Apalyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 U 0.010 0.0201  +-0.00737 0050  pCilg MXA1l 01/07/100833 938070 1
ISOPU "Dry Weight Corrected"
Plutonium-238 U 0.00 0.0346 +H-0.0021 0050  pCilg MXAL 01/05/102020 938071 2
Plutonium-239/240 U 0.0105 0039  +-0.00558 0050  pCilg
ISOU "Dry Weight Corrected”
Uranium-233/234 0.795 0.0789 +-0.0706 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.0566 0.049 +/-0.0139 0.100 pCi/g
Uranium-238 1.17 0.0458 +-0.0969 0.100 pCi/g
Rad Gamma Spee Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.034 0.189 +-0.0619 0200 _ pCilg MXRI 01/09/10 1410 937074 5
Bismuth-211 Ul 2.38 R,R5a 0.301 +/-0.181 pCi/lg
Bismuth-214 0.744 0.103 +/-0.0681 0.200 pCi/'g
Cadmium-109 Ul 1.67 R,R6a 1.24 +/-0.383 pCi/g
Cerium-139 U 0.00278 0.0452 +/-0.0135 0.050 pCi/g
Cesium-134 U 0.0399 0.0643 +-00177 0.100  pCilg
Cesium-137 0.397 0.0557 +/-0.0367 0.100 pCi/g
Cobalt-60 U 0.0109 0.0616 +-0.018 0100  pCi/g
Europium-152 U -0.0363 0.139 +-0.0465 0.200 pCi/g
Lanthanum-140 U -0.0867 0.121 +H-0.0455 pCi/g
Lead-212 0.899 0.0758 +-0.0545 0.100 pCi/g
Lead-214 0.827 0.101 +-0.0667 0.100 pCi/g
Mercury-203 U 0.00741 0.0649 +-0.0187 0.100  pCi/g
Potassium-40 222 0.375 +/-1.10 1.00 pCi/g
Radium-223 U -0.67 0.951 +-0.302 pCi/g
Radium-224 Ul 2.83 R,R5a 0.862 +/-0.543 pCi/g
Radium-226 0.744 0.103 +-0.0681 pCi/g
Radium-228 0.885 0.174 +/-0.119 0.500 pCi/g
Ruthenium-106 U 0.0887 0473 +/-0.140 0.800 pCi/g
Sodium-22 U -0.01 0.0589 +/-0.0184 0.080 pCi/g
Strontium-85 Ul 0.0805 R.R6a 0.0638 +-0.0167 pCi/g
Thallium-208 0.275 0.0517 +/-0.0318 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7600 Project; LANLO1004
Sample ID: 243536006 ClientID: LANL010
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Tlme Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”
Thorium-227 U -0.0188 0.548 +/-0.160 pCi'g
Thorium-231 U -0.67 0.951 +-0.302 pCi/g
Thorium-234 U 1.13 1.64 +-0.637 2.00 pCi/g
Tin-113 u 0.00235 0.0656 +-0.0193 0.100 pCi/g
Uranium-235 u 0.258 0.338 +-0,0999 0.500 pCilg
Yittrium-88 U -0.000497 0.0474 +/-0.0148 0.100 pCi/g

‘The following Analytical Methods were performed
Method Description

1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 94.6 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 56.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 93.0 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound
< Result is less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Estimated Value

Analytical holding time was exceeded
Value is estimated

M if above MDC and less than LLLD

Matrix Related Failure

ZZz-mmMOO
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7601 Proiect; LANLOQ1004
Sample ID: 243536007 ClientID:  LANLO10
Matrix: )
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 10.4%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.00397 0.0197 +-0.00271 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00949 0.0224 +/-0.00848 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 U 0.00271 0.0256 +-0,00332 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.567 0.0794 +-0.0546 0.100  pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 U 0.038 0.0493 +-0.0113 0.100  pCilg
Uranium-238 0.425 0.0461 +/-0.0442 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”
Americium-241 U -0417 0.501 +/-0.156 0.200 pCi/g MXR1 01/09/10 1411 937074 5
Bismuth-211 Ul 277 R.R5a 0.403 +/-0.263 pCi/g
Bismuth-214 0.769 0.131 +-0.0908 0.200 pCi/g
Cadmium-109 U 1.43 1.76 +-0.788 pCi/g
Cerium-139 U 0.0369 0.0647 +/-0.0188 0,050 pCilg
Cesium-134 Ul 0.152 R,R6a 0.115 +/-0.047 0.100 pCi/g
Cesium-137 U -0.00929 0.0707 +/-0.0223 0.100 pCi/g
Cobalt-60 u -0.0291 0.0787 +-0.0262 0.100 pCi/g
Furopium-152 U -0.164 0.187 +H-0.0678 0200  pCi/g
Lanthanum-140 U 001 0.195 +-0,0597 pCi/g
Lead-212 1.66 0.115 +-0.0956 0.100 pCi/g
Lead-214 0.965 0.140 +-0.095 0.100  pCi/g
Mercury-203 U -0.0405 0.0906 +-0.0276 0.100  pCilg
Potassium-40 36.5 0.696 +/-1.74 1.00 pCi/g
Radium-223 U -0.372 1.44 +/-0.437 pCi/g
Radium-224 Ul 4.43 R.R5a 1.30 +-0.876 pCilg
Radium-226 0.769 0.131 +-0.0908 pCi/g
Radium-228 1.53 0.269 +-0.187 0500  pCilg
Ruthenium- 106 u -0.24 0.608 +/-0.198 0.800  pCi/g
Sodium-22 U -0.00856 0.0945 +/-0.0296 0.080 pCi/g
Strontium-85 Ul 0.103 R,R6a 0.090 +-0.027 pCi/g
Thallium-208 0470 0.069 +-0.0568 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7601 Proiect; LANLO1004
Sample ID: 243536007 Client ID:  LANLO010
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.0602 0.793 +/-0233 pCi/g
Thorium-231 U -0.372 1.44 +/-0.437 pCi/g
Thorium-234 U 128 4.05 +-1.17 2.00 pCi/g
Tin-113 U 0.00578 0.0949 +/-0.0282 0.100 pCi/g
Uranium-235 u 0.110 0.460 +-0.140 0.500 pCi/g
Yttrium-88 u -0.0123 0.063 +-0.0205 0.100  pCi/g

The following Analytical Methods were performed

Method Description

1 DOE EML HASL-3(X, Am-05-RC Moditied
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected"” 92,5 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 86.2 (50%-105%)
Uranjum-232 Tracer ISOU "Dry Weight Corrected” 89.0 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

*#  Analyte is a surrogate compound

< Result is less than value reported

>  Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

I Value is estimated

M  Mif above MDC and less than LLD

M  Matrix Related Failure
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Certificate of Analysis

Los Alamos National Laboratory

TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545

Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7602 Project: LANLO01004
Sample ID: 243536008 Client ID:  LANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 7.03%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date Time Batch Mtd.,
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 u 0.00307 0.0208 +-0.0026 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected"
Plutonium-238 U -0.00528 0.0218 +/-0.00295 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 u 0.00528 0.0249 +/-0.00374 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.723 0.0767 +/-0.0653 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.0489 0.0476 +/-0.0134 0.100 pCi/g
Uranium-238 0.869 0.0445 +/-0.0753 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”
Americium-241 u 0.102 0.257 +-0.0766 0.200 pCi/g MXR! 01/09/10 1411 937074 5
Bismuth-211 Ul a.11 R,R5a 0.230 +/-0.201 pCi/g
Bismuth-214 0.893 0.0817 +-0.0664 0.200  pCi/g
Cadmium-109 Ul 1.77 R,R5a 1.30 +/-0.450 pCi/g
Cerium-139 U -0.00191 0.0373 +/-(.0105 0.050 pCi/g
Cesium-134 Ul 0.114 R,R5a 0.0639 +/-0.0246 0.100 pCi/g
Cesium-137 0.192 0.0442 +-0.0267 0.100  pCilg
Cobalt-60 U 0.000251 0.0442 +/-0.0134 0.100 pCilg
Europium-152 u 0.0183 0.108 +/-0.0435 0.200 pCi/g
Lanthanum- 140 u -0.0334 0.133 +/-0.0417 pCi/g
Lead-212 1.33 0.0691 +-0.0626 0.100  pCi/g
Lead-214 1.08 0.0803 +-0.0755 0.100  pCilg
Mercury-203 u 0.0341 0.0562 +/-0.0158 0.100 pCi/g
Potassium-40 26.4 0.459 +-1.18 1.00  pCilg
Radium 223 U 0.104 0.756 +/-0.255 pCilg
Radium-224 Ul 343 R,R5a 0.785 +/-0.518 pCi/g
Radium-226 0.893 0.0817 +/-0.0664 pCi/'g
Radium-228 1.24 0.150 +-0.126 0.500 pCi/g
Ruthenium-106 u -0.0118 0.357 +/-0.108 0.800 pCi/g
Sodium-22 U -0.00741 0.0531 +/-0.0163 0.080 pCi/'g
Strontium-85 Ul 0.129 R,R5a 0.0607 +/-0.017 pCi/g
Thallium-208 0.445 0.0404 +-0.0313 0.080  pCilg
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7602 Proiect; LANLO01004
Sample ID: 243536008 ClientID: [ ,ANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd,

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 00922 0.467 +-0.138 pCilg
Thorium-231 U 0.104 0.756 +-0.255 pCilg
Thorium-234 U 0.825 2.07 +-0.881 200 pCig
Tin-113 U 0.016 00583  +/-0.0164 0100  pCig
Uranium-235 U 0035 0270  +-0.0824 0500  pCilg
Yitrium-88 U 000177 00378 +-00114 0100  pCisg

The following Analytical Methods were performed
Method Description

1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Maodified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 92.3 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 88.4 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 94.2 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound

< Resnlt is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

J Value is estimated

M M if above MDC and less than LLD

M Matrix Related Failure
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7599 Proiect; LANLO1004
Sample ID: 243536009 ClientID:  LANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 8.97%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"”
Americium-241 U -0.00182 0.0222 +/-0.00384 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected"
Plutonium-238 1) 0.00493 0.0204 +-0.00524 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 U 0.00123 0.0233 +/-0.00214 0.050 pCi/g
ISOU "Dry Weight Corrected"
Uranium-233/234 0.511 0.0736 +/-0.0493 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 U 0.0352 0.0457 +/-0.0112 0.100 pCi/g
Uranium-238 0.482 0.0427 +-0.0473 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0394 0224 +-0.0722 0200  pCilg MXR1 01/09/10 1412 937074 5
Bismuth-211 Ul 3.18 R,R5a 0.287 +/-0.281 pCi/g
Bismuth-214 0.873 0.109 +/-0.0766 0.200 pCi/g
Cadmium-109 Ul 2,72 R,R5a 1.31 +/-0.455 pCilg
Cerium- 139 U -0.0136 0.0499 +/-0.015 0.050 pCi/g
Cesium-134 U 0.0613 0.0818 +/-0.0241 0.100 pCi/g
Cesium-137 U 0.0224 00619  +-0.0182 0.100  pCi/g
Cobalt-60 U -0.0223 0.0588 +/-0.0189 0.100 pCi/g
Europium-152 U 0.0281 0.137 +/-0.0581 0.200 pCi/g
Lanthanum-140 U -0.115 0.156 +-0.0532 pCi/g
Lead-212 1.52 0.0944 +/-0.112 0.100 pCi/g
Lead-214 1.11 0.100 +/-0.102 0.100 pCi/g
Mercury-203 U -0.00934 0.0717 +/-0.0224 0.100 pCi/g
Potassium-4( 38.1 0.498 +/-1.94 1.00 pCi/g
Radium-223 U 0.249 1.06 +/-0.352 pCi/'g
Radium-224 UL 4.27 R,R5a 1.07 +-0.642 pCi'g
Radium-226 0.873 0.109 +/-0.0766 pCi/g
Radium-228 133 0.219 +/-0.152 0.500 pCi/g
Ruthenium-106 U -0.0487 0.489 +/-0.149 0.800 pCi/g
Sodium-22 U -0.014 0.0686 +/-0.0213 0.080 pCi/g
Strontium-85 Ul 0.158 R,R6a 0.0769 +-0.0236 pCi/g
Thallium-208 0.443 0.0523 +-0.044 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Report Date: January 15, 2010

Client Sample ID: RE12-10-7599 Project; LANLO01004
Sample ID: 243536009 ClientID: L ANL010
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mitd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.0748 0.628 +-0.191 pCi/g
Thorium-231 U 0.249 1.06 +/-0.352 pCi/g
Thorivm-234 U 1.36 1.79 +/-0.868 2.00 pCi/g

Tin-113 U 0.00688 0.073 +/-0.0218 0.100 pCi/'g
Uranium-235 U 0.00205 0.347 +/-0.103 0.500 pCi/'g

Yttrium-88 U 0.0218 0.0527 +-0.0146 0.100 pCi/lg

The following Analytical Methods were performed

Method Description

1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 92.3 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 84.8 (50%-105%)

Uranium-232 Tracer ISOU "Dry Weight Corrected” 95.7 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound

<  Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

J  Value is estimated

M Mif above MDC and less than LLD

M Matrix Related Failure
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7598 Proiect; LANL01004
Sample ID: 243536010 ClientID:  LANLO10
Matmx: 5
Collect Date: 21-DEC-09
Receive Date: 24.DEC-09
Collector: Client
Moisture: 9.69%
Parameter Qualifier Result DL TPU RL Units DF  Anpalyst Date  Time Batch Mitd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 u 0.00928 0.0209 +/-0.00489 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Carrected”
Plutonium-238 u 0.00134 0.0221 +/-0.00134 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 U 0.0214 0.0253 +/-0.00608 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 145 0.0795 +/-0.116 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.114 0.0494 +/-0.0206 0.100 pCi/g
Uranium-238 1.73 0.0461 +/-0.136 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.151 0.294 +-0.0888 0.200 pCi/g MXRI1 01/09/10 1413 937074 5
Bismuth-211 UI 2.43 R,R5a 0.307 +-0.212 pCi/g
Bismuth-214 0.624 0.107 +/-0.0808 0.200 pCi/g
Cadmium-109 U 1.23 1.53 +-0.469 pCi/g
Cerium-139 U -0.0159 0.0466 +/-0.014 0.050 pCi/g
Cesium-134 U 0.0471 0.0764 +/-0.0204 0.100 pCi/g
Cesium-137 0.485 0.0606 +/-0.0445 0.100 pCi/g
Cobalt-60 U 0.0127 0.0646 +/-0.0189 0.100 pCi/g
Europium-152 U -0.105 0.141 +/-0.0519 0.200 pCi/g
Lanthanum- 140 L ¥) -0.0391 0,134 +-0.0439 pCi/g
Lead-212 0.905 0.0803 +/-0.0553 0.100 pCi/g
Lead-214 0.844 0.107 +/-0.0769 0.100 pCi/g
Mercury-203 U 0.0131 0.0699 +/-0.0196 0.100 pCi/g
Potassium-40 17.7 0.392 +-0.968 .00 pCi/g
Radium-223 9] -0.367 1.08 +/-0.323 pCi/g
Radium-224 Ul 245 R,R5a 0913 +-0.467 pCi/g
Radium-226 0.624 0.107 +H-0.0808 pCig
Radium-228 1.16 0.166 +/-0.131 0.500 pCi/g
Ruthenium-106 U 0.0254 0.488 +/-0.146 0.800  pCi/g
Sodium-22 U 0.0312 0.0791 +/-0.0224 0.080 pCi/g
Strontium-835 u 0.064 0.0664 +/-0.0196 pCi/g
Thallium-208 0.282 0.0572 +/-0.0335 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7598 Project; LANL01004
Sample ID: 243536010 ClientID: L ANLO010

Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.

Rad Gamma Spec Analysis

GAMMA SPEC "Dry Weight Corrected"

Thorium-227 U 0.0255 0.596 +-0.178 pCi/g

Thorium-231 U 0.367 1.08 +-0.323 pCi/g

Thorium 234 323 2.40 +-0.992 200  pCig

Tin-113 U 0.0124 0.0763 +-0.0221 0.100 pCi/g

Uranium-235 U -0.0416 0.326 +-0.0977 0.500 pCi/g

Yttrium-88 U 0.000367 0.0372 +-0.0112 0.100 pCi/g

The following Analytical Methods were performed

Method Description

1 DOE EML, HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Moditied
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected" 90.0 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 718 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 91.9 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Apalyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

I Value is estimated

M  Mif above MDC and less than LLD

M Matrix Related Failure
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7603 Proiect; LANLO01004
Sample ID: 243536011 ChientID: [ ANLO!O
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 3.72%
Parameter Qualifier Resnlt DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 000513 0.0236  +-0.00758 0.050  pCilg MXAl 01/07/10 0833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00121 0.0199 +-0.00121 0.050 pCi/g MXA1 01/05/10 2020 938071 2
Plutonium-239/240 u 0.00482 0.0228 +/-0.00296 0.050 pCi/g
ISOU “Dry Weight Corrected"”
Uranium-233/234 0.450 0.0715 +-0.0445 0.100  pCilg KXM4 0114100732 940301 3
Uranium-235/236 U 0.0428 0.0444 +-00114 0.100  pCilg
Uranium-238 0.436 0.0415 +-0.0437 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.0401 0.184 +-0.0628 0.200  pCilg MXR1 01/09/10 1420 937074 5
Bismuth-211 Ul 332 RR5a 0.307 +-0.307 pCilg
Bismuth-214 0.90% 0.112 +/-0.0925 0.200 pCi/lg
Cadmium-109 U 1.18 133 +/-0.432 pCilg
Cerium-139 U -0.00631 0.0441 +/-0.0132 0,050 pCilg
Cesium-134 u 0.0598 0.0876 +-0.0276 0.100 pCilg
Cesium-137 U -0.00189 0.0662 +-0.0204 0.100  pCilg
Cobalt-60 u -0.0184 0.0723 +-0.0234 0.100 pCi/g
Europium-152 U -0.101 0.140 +/-0.0485 0.200 pCi/g
Lanthanum-140 U -0.127 0.125 +-0.0501 pCi/g
Lead-212 1.55 0.0968 +/-0.129 0.100 pCi/g
Lead-214 1.15 0.107 +/-0.111 0.100 pCi/g
Mercury-203 u 0.00185 0.0702 +/-0.0215 0.100 pCi/g
Potassium-40 389 0476 +/-1.98 1.00 pCi/g
Radium-223 U 0.253 1.13 +/-0.343 pCi/g
Radium-224 UI 3.07 R,R5a 1.16 +/-0.487 pCi/g
Radium-226 0.909 0.112 +/-0.0925 pCi/g
Radium-228 1.47 0.186 +/-0.181 0.500 pCi/g
Ruthenivm-106 U 0157 0,511 +-0.164 0800  pCilg
Sodium-22 u -0.0247 0.0708 +/-0.0234 0.080 pCi/g
Strontium-85 U 0.0372 0.0617 +-0.0192 pCi/g
Thallium-208 0.491 0.0566 +-0.0462 0.080  pCilg
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Certificate of Analysis
Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, $M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7603 Project: LANLO1004
Sample ID: 243536011 ClientID: T ANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mid.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.247 0.569 +/-0.184 pCi/g
Thorium-231 U 0.253 1.13 +/-0.343 pCi/g
Thorium-234 u 0.712 1.58 +/-0.699 200 pCi/g
Tin-113 U -0.0154 0.0722 +/-0.0218 0.100 pCi/g
Uranium-235 U -0.0391 0.311 +-0.0944 0.500 pCi/g
Yttrium-88 u 0.00759 0.0518 +-0.0149 0.100 pCilg
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Moditied
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery  Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected"” 79.7 (50%-105%)
Plutonivm-242 Tracer ISOPU "Dry Weight Corrected” 86.9 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected" 105 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Anpalyte is a surrogate compound

< Result is less than value reported

>  Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H  Analytical holding time was exceeded

J  Value is estimated

M M if above MDC and less than L1LD

M  Matrix Related Failure
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Wednesday, December23, 2008
LOS ALAMOS
NATIONAL LABORATORY
ATTN: Valerie Davis _
‘General Engineering Laboratories, Inc.,

Page 1 of

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1076

REQUEST NUMBER: 10-1076

TURNAROUND/REPORT DUE; 1/22/2010
TURNAROUND REQ'D: 30 '

Page 6 of 961

Charleston, SC.

2040 Savage Rd

‘Charleston, SC 28407

LAB REQUEST COMMENTS: UB53L Y.
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
RE12-10-7606 1 POLY CM'241+GS+|80PU+|30 None R
RE12-10-7607 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7596 1 POLY GM241+GS+ISOPU+ISQ None R
RE12:10-7587 1 PaLY GM241+GS+ISOPU+ISO None R
RE12-10-7608 1 POLY 3M24‘|+GS&HSOPU+ISO None R
RE12-10-7600 1 POLY GM241+GS+!SOPU.+.ISO None R
RE12-10-7601 1 POLY GM24_1+GS+ISDPU+ISO None R
RE12-10-7602 ‘ 1 POLY GM241+GS+ISOPU+IS.O None R
RE12-10-7588 1 - POLY GM241+G_S+ISOPU+ISO None R
REA2-10-7598 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7603 1 POLY ﬁM241+GSﬂS.0PU+ISO None R

. Date | Time Recelved By: _ Date Time

2l Ly e 1% érw\"l’qler@ -24-09 0935
Printed Nme Sign

' ané'& Name Signature Prirted Name Signature
Phifted Name' Signature Prirted Nnme Signature
Received for DISPOSAL By: Date Time Remarks:
Printec Name Signature
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|Laboralories ..o 7

mbhar : PO Box 30712 Charleston. SC 29417
& member of The GEL Group ke 2040 Savage Road  Charleston, SC 20407

P 843.556.8171 F 843.766.1178

January 03, 2010 www.gel.com

Ms. Joylene Valdez

Los Alamos National Laboratory

PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm111
Los Alamos, New Mexico 87545

Re: LANL ER Project
Work Order: 243536
SDG: 10-1076

Dear Ms. Valdez:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the following analytical results for
the sample(s) we received on December 24, 2009, and analyzed for Radiochemistry. This original data report has
been prepared and reviewed in accordance with GEL’s standard operating procedures.

Our policy is to provide high quality, personalized analytical services to enable you to meet your analytical
needs on time every time. We trust that you will find everything in order and to your satisfaction, 1f you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4485.

Sincerely,
g

Valerie Davis
Project Manager

Purchase Order: 72733-001-09
Chain of Custody: 10-1076
Enclosures

problem soived
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Case Narrative for
Los Alamos National Laboratory (72733-001-09)
LANL ER Project
Workorder #: 243536
SDG #: 10-1076

January 05, 2010
Labo Identi fon;:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt The samples arrived at GEL Laboratories LL.C, Charleston, South Carolina on December 24,
2009 for analysis. The samples were prepared/analyzed within the required holding time. Shipping container
temperatures were checked, documented, and within specifications. The samples were screened according to
GEL Standard Operating Procedure. The samples were delivered with proper chain of custody documentation
and signatures. All sample containers arrived without any visible signs of tampering or breakage, Containers
were checked for pH, where appropriate, and matched the preservative as documented on the accompanying
chain of custody. The containers for radiochemistry were received at 14/15C temperatures. Shipping container
temperature was within specification (0 - 6C).

Sample Identification The laboratory received the following samples:

Laboratory ID  Client ID

243536001 RE12-10-7606
243536002 RE12-10-7607
243536003 RE12-10-7596
243536004 RE12-10-7597
243536005 RE12-10-7608
243536006 RE12-10-7600
243536007 RE12-10-7601
243536008 RE12-10-7602
243536009 RE12-10-7599
243536010 RE12-10-7598
243536011 RE12-10-7603

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LL.C (GEL) Standard
Operating Procedures. Any technical or administrative problems during analysis, data review, and reduction are
contained in the analytical case narratives in the enclosed data package.

Data Package The enclosed data package contains the following sections: Case Narrative, Chain of Custody,
Cooler Receipt Checklist, Data Package Qualifier Definitions and data from the following fractions:
Radiochemistry.

GEL Laboratories pgo. 2 RO{BgGI712 Charlesion, SC 25417 2040 Savage Foad Chariesion, SC29407 P 435568171 F 843,786,178 WWw.gel.com



I certify that this data report is in compliance with the terms and conditions of the subcontract and task order,
both technically and for completeness, for other than the conditions detailed in the attached case narrative.

Valerie Davis

Project Manager

GEL Laboratories pgge 39804712 Chaesion, 520417 2040 Savage Foad Charieston, 520407 PBASSS68171 FBARTEET78 wwwi.gal.com
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List of current GEL Certifications as of 05 January 2010

State Certification
Arizona AZ0668
Arkansas 88-0651

CLIA 42D0904046

California - NELAP 01151CA
Colorado GEL
Connecticut PH-0169
Dept. of Navy NFESC 413
EPA Region 5 WG-15)
Florida — NELAP E87156
Georgia E87156 (FL/NELAP)
Georgia DW 967
Hawaii N/A
IS0 17025 2567.01
Idaho SC00012
Illinois — NELAP 200029
Indiana C-5C-01
Kansas — NELAP E-10332
Kentucky 90129
Louisiana - NELAP 03046
Maryland 270
Massachusetts M-8C012
Nevada SC00012
New Jersey - NELAP §C002
New Mexico FL NELAP E87156
New York - NELAP 11501
North Carolina 233
North Carolina DW 45709
Oklahoma 9904
Pennsylvania - NELAP 68-00485
South Carolina 10120001/10120002
Tennessee TN 02934
Texas — NELAP T104704235-07B-TX
U.S. Dept. of Agriculture $5-52597
Utah — NELAP GEL
Vermont VT87156
Virginia 00151
Washington C1641
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Wednesday, December 23, 2009
LOS ALAMOS
NATIONAL LABORATORY
ATTN: Valerie Davis
General Engineéring Laboratories, Inc.,

Page 1 of

LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1076

REQUEST NUMBER: 10-1076

TURNAROUND/REPORT DUE: 1/22/2010
TURNAROUND REQ'D: 30

Charleston, SC.

2040 Savage Rd

Charleston, SC 29407

LABREQUEST COMMENTS: QU35
SAMPLE D CTNR CTNRDESC ORDER PRESERV MATRIX
RE12-10-7606 _ 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7607 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-75% 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7567 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7608 1 POLY GM241+GS+ISOPU+!SO None R
RE12-10-7600 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7601 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7602 ' 1 POLY GM241+GS+ISOPU+ISO None R
RE12-10-7599 1 © POLY GM241+GS+ISOPU+ISO None R
RE12-10-7598 1 POLY ﬁM241+GS+tSOPU+!SO None R
RE12-10-7603 1 POLY GM241+GS+ISOPU+ISO None R

Received By: Date Time

Rel qu}gd By: | Time
Yy M/,(ﬂ /Z/z%f %

Grea Ty lf(.m 13-24-v9 ©9356

Printed N // Signature

Printed Néme Signatule

Printed Name Signature Printed Name Signature
Printed Name Signature Printed Name Signature
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature:

Page 6 of 961
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‘ Laboratories L

SAMPLE RECEIPT & REVIEW FORM

Client: LANL SDG/ARCOC/Work Order: 10-1076
Recetved By: Greg Tyler Date Received: 12/24/09
j *If Counts > x2 area background on samples not marked "radioactive"
s Hazard Informatio 8|2 : Arop e
uspected ormation > | % [contact the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? X  |Maximum Counts Observed*: 60cpm
Classified Radioactive II by RSO? X
COC/Samples marked containing PCBs? X
Shipped as a DOT Hazardous? : X |Hazard Class Shipped: UN#:
Samples identified as Foreign Soil? X
Sample Receipt Criteria :53 g 2 | Comments/Qualifiers (Required for Non-Conforming Items)
Circle Applicable:
1 Shipping containers received intact and seals broken  damaged container  leaking container  other (describe)
sealed?
X
- . Preservation Method:
2 Samnples requiring cold preservation ics bags blue ice dry ice mome  other
within 0 < 6 deg. C?7 x 35C 14,15C
3 Chain of custody documents included
with shipment? X
Circle Applicable:
4 |Sample containers intact and sealed? sealsbroken  damaged container  leaking container  other (describe)
X
] Samples requiring chemical Sample ID's, containers affected and observed pH:
preservation at proper pH? X ¥ Preservation added, Lot#:
 [VOA vials frec of headspace (defined as Sample ID's and containers affecied:
< 6mm bubble)? X
(If yes, immediately deliver to Volatiles laboratory)
7 |Are Encore containers present? X
Wm and teats affected:
8 |Samples received within holding time? X
 [Sample ID's on COC match ID's on Sample ID's and containers affected:
bottles? X
1o[Pte & time on COC match date & time Sample ID's affected:
on botles? X No time on Chain of Custody.
n Number of containers received match Sample ID's affocted:
number indicated on COC? X
12 COC form is properly signed in
relinquished/received sections? X
Comments:
Fed Ex Tracking Numbers
7209 7849 3755 3C 7209 7849 3803 5C
7209 7849 3788 4C 7209 7849 3825 14C
72097849 3799 4C 7209 7849 3744 14C
7209 7849 3858 4C 7209 7849 3733 15C
7209 7849 3836 5C 7209 7849 3766 15C
7209 7849 3777 5C
7209 7849 3722 5C
7209 7849 3847 5C — -
Pagm@mf'm review: Initials ‘jﬂ R Date l a-aq'*oq
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Data Review Qualifier
Flag Definition Sheet
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Data Review Qualifier Definitions

Qualifier  Explanation

* %

BD

N/A

ND

Ul

A qualiﬁy control analyte recovery is outside of specified acceptance criteria

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

RPD of sample and duplicate evaluated using +/-RL. Concentrations are <SX the RL

The TIC is a suspected aldol-condensation product

Target analyte was detected in the associated blank

Metals-Either presence of analyte detected in the associated blank, or

MDL/IDL < sample value « PQL

Results are either below the MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliguot of the sample

5-day BOD-The 2:1 depletion requirement was not met for this sample
Organicas-Concentration of the target analyte exceeds the instrument calibration range
Metals-%$difference of sample and SD is =10%. Sample concentration must meet flagging criteria
Analytical holding time was exceeded

Preparation or preservation holding time was exceeded

Value is estimated

Metals-The Matrix spike sample recovery is not within specified control limits
Organics-Presumptive evidence based on mass spectral library search to make a tentative
identification of the analyte (TIC). Quantitation is based on nearest internal standard
response factor

Spike recovery limits do not apply. Sample concentration exceeds spike concentration
by 4X or more

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

Consult Cage Narrative, Data Summary package, or Project Manager concerning this qualifier

QC Samples were not spiked with this compound

Paint Filter Test-Particulates passed through the filter, however no free ligquids were observed.
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RADIOLOGICAL
ANALYSIS




Radiochemistry Case Narrative
Leos Alames National Laboratory (LANL)
SDG 10-1076
Work Order 243536

Method/Analysis Information

Product: AM241

Analytical Method: DOE EML HASL-300, Am-05-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 938070

Prep Batch Number: 937013

Sample ID  Client ID

243536001  RE12-10-7606

243536002  RE12-10-7607

243536003  RE12-10-7596

243536004  RE12-10-7597

243536005  RE12-10-7608

243536006  RE12-10-7600

243536007  RE12-10-7601

243536008  RE12-10-7602

243536009  RE12-10-7599

243536010  RE12-10-7598

243536011  RE12-10-7603

1202007324  Method Blank (MB)

1202007325 243536009(RE12-10-7599) Sample Duplicate (DUP)
1202007326  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 18.

Calibratio ormation:

Calibration Information
All initial and continuing calibration requirements have been met. Calibrations are performed monthly
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using mixed alpha standards comprised of the following: Gd-148, Np-237, and Cm-244.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

nalit ntrol Information:

Blank Information
Aliquot for sample 1202007324 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 243536009 (RE12-10-7599). The QC was from LANL work
order 243536.

QC Information
All of the QC samples met the required acceptance limits.

CSU
The blank result is less than 1.65 times the CSU.

Technical Information:

Holding Time )
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Informatjon:

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The MDCs are calculated using a blank population.

Blank Decision Level
The blank result is less than the decision level,

Qualifier information

Manual qualifiers were not required.
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Method/Analysis Info ion

Product; ISOPU
Analytical Method: DOE EML HASL-300, Pu-11-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 938071
Prep Batch Number: 937013

Sample ID  Client ID

243536001  RE12-10-7606

243536002  RE12-10-7607

243536003  RE12-10-7596

243536005  RE12-10-7608

243536006  REI12-10-7600

243536007  RE12-10-7601

243536008  RE12-10-7602

243536009  RE12-10-7599

243536010  RE12-10-7598

243536011  RE12-10-7603

1202007327 Method Blank (MB)

1202007328  243536009(RE12-10-7599) Sample Duplicate (DUP)
1202007329  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight” basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 18.

Calibration Information:
Calibration Information
All initial and continuing calibration requirements have been met. Calibrations are performed monthly

using mixed alpha standards comprised of the following: Gd-148, Np-237, and Cm-244.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.
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Quality Control (QC) Information:

Blank Information
Aliquot for sample 1202007327 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 243536009 (RE12-10-7599). The QC was from LANL work

order 243536.

QC Information
All of the QC samples met the required acceptance limits.

CSU
The blank result is less than 1.65 times the CSU,

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

Data Exceptibn {DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The MDCs are calculated using a blank population.

Blank Decision Level
The blank result is less than the decision level.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information
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Product: ISOPU

Analytical Method: DOE EML HASL-300, Pu-11-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 939666

Prep Batch Number: 937013

Sample ID  Client ID

243536004  RE12-10-7597

1202010813  Method Blank (MB)

1202010814  243536004(RE12-10-7597) Sample Duplicate (DUP)
1202010815 Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight” basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 18. :

Calibration Information:

Calibration Information
All initial and continuing calibration requirements have been met. Calibrations are performed monthly
using mixed alpha standards comprised of the following: Gd-148, Np-237, and Cm-244.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

ualit ] Information:

Blank Information
Aliquot for sample 1202010813 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 243536004 (RE12-10-7597). The QC was from LANL work
order 243536.

QC Information
All of the QC samples met the required acceptance limits.

CSU
The blank result is less than 1.65 times the CSU.
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Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analySis
Sample 243536004 (RE12-10-7597) was reprepped due to low carrier/tracer yield.

Miscellaneous Information;
Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may deviate from

referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments _
The MDCs are calculated using a blank population.

Blank Decision Level
The blank result is less than the decision level.

Manual qualifiers were not required.

Met ‘Analysis rmation

Product: ISOU
Analytical Method: DOE EML HASL-300, U-02-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 940301
Prep Batch Number: 937013
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Sample ID  Client ID

243536001 RE12-10-7606

243536002  REI12-10-7607

243536003  REI12-10-7596

243536004  RE12-10-7597

243536005  RE12-10-7608

243536006  RE12-10-7600

243536007  RE12-10-7601

243536008  RE12-10-7602

243536009  RE12-10-7599

243536010 REI12-10-7598

243536011 RE12-10-7603

1202012274 Method Blank (MB)

1202012275 243536011(RE12-10-7603) Sample Duplicate (DUP)
1202012276  Laboratory Control Sample (L.CS)

The samples in this SDG were analyzed on a "dry weight" basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-011 REV# 18.

Calibration Information:

Calibration Information - _
All initial and continuing calibration requirements have been met. Calibrations are performed monthly
using mixed alpha standards comprised of the following: Gd-148, Np-237, and Cm-244.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

uali ontrol Information:

Blank Information
Aliquot for sample 1202012274 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 243536011 (RE12-10-7603). The QC was from LANL work
order 243536.

QC Information
All of the QC samples met the required acceptance limits.

CSU
The U233/234 blank result is greater than 1.65 times the CSU but less than the MDC.
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Technical Information:

Holding Time
All sample procedures for this sample set were performed within the required holding time,

Sample Re-prep/Re-analysis
Samples were reprepped due to high blank activity.

iscellaneous Infor ion;

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Manual Integration
No manual integrations were performed on data in this batch.

Additional Comments
The MDCs are calculated using a blank population.

Blank Decision Level
The blank result is less than the decision level.

Qualifier information

Manual qualifiers were not required.,

e lysi ation

Product: GAMMA SPEC

Analytical Method: DOE HASL 300, 4.5.2.3/Ga-01-R
Prep Method: Dry Soil Prep

Analytical Batch Number: 937074
Prep Batch Number: 937013
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SampleID  Client ID

243536001  RE12-10-7606

243536002  RE12-10-7607

243536003  REI12-10-7596

243536004 REI12-10-7597

243536005  RE12-10-7608

243536006  RE12-10-7600

243536007  RE12-10-7601

243536008  RE12-10-7602

243536009  RE12-10-7599

243536010 REI12-10-7598

243536011  RE12-10-7603

1202005192 Method Blank (MB)

1202005193  243536001(RE12-10-7606) Sample Duplicate (DUP)
1202005194  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight” basis.

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in
accordance with GL-RAD-A-013 REV# 18.

Calibration Information:

Calibration Information

All initial and continuing calibration requirements have been met. The initial Calibrations were
performed in February 2009, March 2009, April 2009, May 2009, June 2009, July 2009, November
2009 and December 2009.

Standards Information
Standard solution(s) for these analyses are NIST traceable and used before the expiration date(s).

Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

uali ontro Informatjon:

Blank Information
The blank volume is representative of the sample volume in this batch.

Designated QC
The following sample was used for QC: 243536001 (RE12-10-7606). The QC was from LANL work
order 243536.

QC Information
All of the QC samples met the required acceptance limits.

CSU .
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The method blank, 1202005192 (MB), results for Bi-211, Cs-137, Ph-214, Ra-228, Th-227 and
Th-234 are greater than 1.65 times the CSU, but less than the MDC.

Technical Information:

Holding Time ,
All sample procedures for this sample set were performed within the required holding time.

Sample Re-prep/Re-analysis
None of the samples in this sample set required reprep or reanalysis.

Miscellaneous Information:

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may deviate from
referenced SOP or contractual documents. A data exception report (DER) was not generated for this
SDG.

Additional Comments ’
Additional comments were not required for this sample set.

Blank Decision Level
The method blank, 1202005192 (MB), results for Bi-211, Cs-137, Pb-214, Ra-228 and Th-234 are
greater than the decision level, but less than the MDC.

Qualifier information

Qualifier Reason Analyte Sample Client Sample
Data rejected

Ul due to Bismuth-211 243536001 RE12-10-7606
interference.

243536002 RE12-10-7607
243536003 RE12-10-7596
243536004 RE12-10-7597
243536005 RE12-10-7608
243536006 RE12-10-7600
243536007 RE12-10-7601
243536008 RE12-10-7602
243536009 RE12-10-7599
243536010 RE12-10-7598
243536011 RE12-10-7603
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1202005193  RE12-10-7606(243536001DUP)
Cadmium-109 243536001 RE12-10-7606

243536002 RE12-10-7607

243536003 RE12-10-7596

243536004 RE12-10-7597

243536005 RE12-10-7608

243536006 RE12-10-7600

243536008 RE12-10-7602

243536009 RE12-10-7599

1202005193  RE12-10-7606(243536001DUP)
Radium-224 243536001 RE12-10-7606

243536002 RE12-10-7607

243536003 RE12-10-7596

243536004 RE12-10-7597

243536005 RE12-10-7608

243536006 RE12-10-7600

243536007 RE12-10-7601

243536008 RE12-10-7602

243536009 RE12-10-7599

243536010 RE12-10-7598

243536011 RE12-10-7603

1202005193  RE12-10-7606(243536001DUP)

Data rejected '
due to low Cesium-134 =~ 243536002 RE12-10-7607
abundance.

243536003 RE12-10-7596

243536007 RE12-10-7601

243536008 RE12-10-7602

1202005193  RE12-10-7606(243536001DUP)
Strontium-85 - 243536001 RE12-10-7606

243536002 RE12-10-7607
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243536006  RE12-10-7600
243536007  RE12-10-7601
243536008  RE12-10-7602
243536009  RE12-10-7599

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all
of the requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data
designated for CLP or CLP-like packaging will receive a third level validation upon completion of the
data package.

The following data validator verified the information presented in this case narrative:

Reviewer/Date: / JQ //5//0
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SAMPLE DATA
SUMMARY




GEL LABORATORIES LLC

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

Certificate of Analysis Report
for

LANLO10 Los Alamos National Laboratory (72733-001-09)
Client SDG: 10-1076 GEL Work Order: 243536

The Qualifiers in this report are defined as follows:
* Indicates that a quality control analyte recovery is outside of specified acceptance criteria.
** Indicates the analyte is a surrogate compound.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELLAC standard unless qualified on the Certificate of Analysis.

The designation ND, if present, appears in the result column when the analyte concentration is not detected above
the detection limit.

This data report has been prepared and reviewed in accordance with GEL Laboratories LLC
standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis.

Reviewed by 4 ?
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GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7606 Proiect; LANLO01004
Sample ID: 243536001 ClientID: LANL010
Matnix: S
Collect Date: 21-DEC-09
Receive Date: 24.DEC-09
Collector: Client
Moisture: 10.4%
Parameter Qu;hﬂer '__l;!_esult DL TPU RL Unitg‘:'_ DF Analyst Date Ti_iqe Batch Mud.
Rad Alpha Spec Analysis
AM?241 "Dry Weight Corrected”
Americium-241 U 0.0127 0.019 +/-0.00384 0.050 pCi/g MXA1 01/07/10 0759 938070 1
ISOPU "Dry Weight Corrected"
Plutonium-238 1) 0.00132 0.0217 +-0.00132 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 U 0.0105 0.0248 +/-0.00459 0.050 pCilg
1SOU "Dry Weight Corrected”
Uranium-233/234 1.36 0.116 +-0.120 0.100 pCi/g KXM4 01/14/100737 940301 3
Uranium-235/236 U 0.0693 ‘ 0.0719 +/-0.0186 0.100 pCi/g
Uranium-238 1.56 0.0672 +/-0.134 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U -0.10 0.329 +/-0.0933 0.200  pCi/g MXR1 01/09/101407 937074 5
Bismuth-211 Ul 4.00 0.348 +/-0.300 pCi/g
Bismuth-214 1.20 0.110 +/-0.0905 0.200  pCi/g
Cadmium-109 Ul 2.89 1.36 +/-0.514 pCi/g
Cerium-139 U 0.0353 0.0576 +/-0.0161 0.050 pCig
Cesium-134 U 0.0828 0.0898 +/-0.0335 0.100  pCig
Cesium-137 0.287 0.0712 +/-0.035 0.100  pCi/g
Cobalt-60 U 0.0321 0.07117 +/-0.0199 0.100  pCi/g
Europium-152 U 0.00736 0.183 +/-0.090 0200  pCi/g
Lantbanum-140 U -0.038 0.143 +/-0.0465 pCi/g
Lead-212 1.60 0.0996 +/-0.0809 0.100  pCig
Lead-214 1.39 0.121 +/-0.110 0.100  pCi/g
Mercury-203 U 0.0355 0.0824 +/-0.0227 0.100 pCi/g
Potassium-40 209 0.572 +/-1.09 1.00 pCi/g
Radium-223 U 0.212 1.23 +/-0400 pCi/g
Radium-224 Ul 4.18 113 +/-0.587 pCi/g
Radium-226 ' 1.20 0.110 +/-0.0905 pCi/g
Radium-228 1.06 0.236 +/-0.224 0.500  pCi/g
Ruthenium-106 U 0.0975 0.586 +/-0.172 0.800  pCi/g
Sodium-22 U -0.0131 0.0731 +/-0.023 0.080  pCig
Strontium-835 Ul 0.102 0.0825 +-0.0216 pCi/g
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GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos Nationa) Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7606 Proiect: LANLO01004
_ Sample ID: 243536001 L ClientID: LANLOIO
Parameter Qualifier Result ) DL TPU  RL Units DF Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thallium-208 0447 0.060 +/-0.047 0.080  pCilg
Thorium-227 U 0.211 0.681 +/-0.211 pCi/g
Thorium-231 9] 0.212 1.23 +/-0.400 pCi/g
Thorivm-234 U 0.464 2.78 +-0.774 2.00 pCig
Tin-113 U -0.0294 0.0761 +-0:0231 0.100  pCi/g
Uranium-235 U 0.0722 0.393 +-0.113 0.500  pCi/g
Yitrium-88 U -0.019 0.0575 +/-0.0194 0.100 pCi/g

‘The following Analytical Methods were performed
Method Description

1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Maodified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test ‘ Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 84.1 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Cormrected” 93.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 93.9 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

*¥  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F  Estimated Value

H  Analytical holding time was exceeded

J  Valye is estimated

M Mif above MDC and less than LLD
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GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7606 Proiect; LANLO1004
Sample ID: 243536001 ChentID:  LANLO10
Parameter Qualifier Resnlt DL TPU RL Units DF Apalyst Date  Time Batch Mtd.

M  Matrix Related Failure

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

UI Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this gualifier

Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry,
h  Preparation or preservation holding time was exceeded

The above sample is reported on a dry weight basis.
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GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 . Report Date: January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7607 Proiect: LANL01004
Sample ID: 243536002 Client ID:  LANLO10
Matrix: M
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 6.17%
Parameter Qualifier Result _ 5 DL TPU RL Units DF Analyst Date Time Batch Mid.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.00317 0.0169 +/-0.00179 0.050 pCi/g MXA1l 01/07/100759 938070 1
ISOPU "Dry Weight Corrected"
Plutonium-238 U 0.00263 0.0217 +/-0.00186 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 u 0.00263 0.0248 +/-0.00186 0.050 pCi/g
ISOU "Dry Weight Corrected"
Uranium-233/234 0.553 0.132 +/-0.0629 0.100 pCilg KXM4 01/14/100737 940301 3
Uranium-235/236 U 0.0578 0.0818 +/-0.0179 0.100 pCi/g
Uranium-238 0.510 0.0765 +/-0.0592 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0.0805 0.183 +/-0.0576 0200  pCilg MXR1 01/09/10 1408 937074 5
Bismuth-211 Ul 3.37 0.312 +/-0.272 pCi/g
Bismuth-214 1.02 0.121 +/-0.0946 0.200 pCi/g
Cadmium-109 U1 2.82 1.03 +/-0.443 pCi/g
Cerium-139 U -0.0037 0.049 +/-0.0152 0.050  pCi/g
Cesium-134 Ul 0.179 0.105 +/-0.0389 0.100 pCi/g
Cesium-137 U 0.000963 0066  +/-0.0199 0.100  pCi/g
Cobalt-60 U -0.00514 0.070 +/-0.0216 0.100  pCi/g
Europium-152 u -0.0203 0.143 +/-0.0337 0200  pCi/g
Lanthanum-140 U -0.088 0.151 +/-0.0546 pCi/g
Lead-212 1.63 0.0854 +-0.0972 0.100  pCi/g
Lead-214 1.17 0.109 +/-0.0994 0.100  pCi/g
Mercury-203 U -0.00233 0.0706 +/-0.021 0.100  pCilg
Potassium-40 334 0.626 +/-1.73 1.00 pCi/g
Radium-223 U -0.322 112 +/-0.345 pCi/g
Radium-224 u1 3.82 0.972 +/-0.578 pCilg
Radium-226 1.02 0.121 +/-0.0946 pCi/g
Radium-228 1.40 0.219 +-0.162 0500 pCig
Ruthenium-106 U 0.368 0.616 +/-0.170 0.800  pCilg
Sodium-22 U -0.027 ' 0.0814 +/-0.026 0.080  pCi/g
Strontium-83 Ul 0.0775 0.0736 +/-0.0215 pCi/g
Thallium-208 0435 0.0644 +/-0.0499 0.080  pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: , RE12-10-7607 Proiect: LANLO01004
Sample ID: | 243536002 €lient ID: _ LANLO10 y
Parameter _ Qualifier Result- DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 u -0.125 0.647 +/-0.194 pCi/g
Thorium-231 u -0.322 1.12 +/-0.345 pCi/g
Thorium-234 U 1.29 1.57 +/-0.680 200 pCig
Tin-113 u 0.0313 - 00738 +/-0.0213 0.100  pCi/g
Uranium-235 U -0.117 0.330 +-0.105 0500  pCi/g
Yitrium-88 U 0.00343 0.0548 +/-0.0162 0.100  pCi/g
The following Analytical Methods were performed
Method Description
1  DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery T_est Recovery % Acceptable Limits
Americiom-243 Tracer AM241 "Dry Weight Corrected” 95.2 (50%-105%)
Plutonium-242 Tracer 1SOPU "Dry Weight Corrected” 833 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 85.5 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound
<  Result is less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

Analytical holding time was exceeded

D

F Estimated Value
H

J

Value is estimated
M M if above MDC and less than LLD
M  Matrix Related Failure
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7607 Project: LANL01004
Sample ID: 243536002 Chent ID:  LANLO10
_Parameter Qualifier Result DL TPU RL _Units DF  Analyst Date Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound
A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <3X the RL. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Certificate of Analysis

Company ; Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87543 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7596 Proiect; LANL01004
Sample ID: 243536003 Chent ID:  1LANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 10%
Parameter ' Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.000517 0.0199 +/-0.00183 0.050 pCilg MXA1 01/07/100759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0025 0.0206 +-0.0025 0.050 pCi/g MXA1 01/05/102020 933071 2
Plutonium-239/240 U -0.00125 0.0236 +/-0.00217 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.987 0.0775 +/-0.0838 0.100 pCilg KXM4 01/14/100732 940301 3
Uranium-235/236 0.0495 0.0481 +/-0.0142 0.100 pCi/g
Uranium-238 . 110 0.045 +-0.0917 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0252 0413 +/-0.131 0.200 pCi/g MXR1 01/09/101409 937074 5
Bismuth-211 Ul 4.03 0.312 +/-0.276 pCi/g
Bismuth-214 1.42 0.100 +/-0.0979 0.200 pCi/g
Cadmium-109 Ul 331 1.38 +/-0.657 pCi/g
Cerium-139 U 000416 0.0509 +/-0.0156 0.050 pCi/g
Cesium-134 Ul 0.0989 0.0854 +/-0.0219 0.100 pCi/g
Cesium-137 U 0.000255 0.0609 +/-0.018 0.100 pCi/g
Cobalt-60 U 0.0325 0.068 +/-0.0185 0.100 pCi/g
Europium-152 U -0.0039 0.158 +/-0.0486 0.200 pCi/g
Lanthanum-140 U -0.0335 0.179 +/-0.0574 pCi/g
Lead-212 1.73 0.0898 +/-0.0867 0.100 pCi/g
Lead-214 1.40 0.109 +/-0.103 0.100 pCi/g
Mercury-203 U 0.0173 0.0716 +/-0.0232 0.100 pCi/g
Potassium-40 19.5 0.571 +/-1.11 1.00  pCi/g
Radium-223 U 0424 1.08 +/-0.348 pCi/g
Radium-224 Ul 5.15 1.02 +/-0.597 pCi/g
Radium-226 142 0.100 +/-0.0979 pCi/g
Radium-228 1.43 0.245 +/-0.168 0.500 pCi/g
Ruthenium-106 U 0.0923 0.532 +/-0.153 0.800 pCi/g
Sodium-22 U 0.0187 0.072 +/-0.0206 0.080 pCi/g
Strontium-85 u 0.0287 0.0648 +/-0.0214 pCi/g
Thallium-208 0.593 0.0561 +/-0.0467 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7596 Proiect; LANLO01004
_ Sample ID: 243536003 Client ID:  LANLO10
_Parameter Qualifier Result DL TPU  RL Units DF Analyst Date Time Batch Mtd.

Rad Gamina Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.131 0.613 +/-0.182 pCi/g
Thorium-231 0) 0.424 1.08 +/-0.348 pCirg
Thorium-234 u 0.789 2.94 +-1.24 200  pCi/g
Tin-113 U -0.00639 0.0699 +/-0.0212 0.100  pCi/g
Uranivm-235 U 0.226 0.370 +/-0.109 0.500 pCi/g
Yitrium-88 U -0.00315 0.0421 +/-0.0135 0.100  pCi/g

_The following Analytical Methods were performed
Method Description

1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 82.5 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 83.0 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 964 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Anpalyte is a surrogate compound
< Result is less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Estimated Value

Analytical holding time was exceeded
Value is estimated

M if above MDC and less than LLD

Matrix Related Failure

Z2g-Tmgn
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date: January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE12-10-7596 Proiect; LANLO1004
Sample ID 243536003 CI)CDl ID: LANLO10
Parameter Qualifier Resnlt DL TPU RL Units DF Analyst Date  Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

N1 Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or .OD,

Ul Gamma Spectroscopy--Uncertain identification

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL.. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Company :

Address : PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545

Los Alamos National Laboratory

Certificate of Analysis

Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7597 Proiect: LANLO1004
Sample ID: 243536004 Client ID:  LANLO10
Matrix; S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 5.14%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected"
Americium-241 U 0.00609 0.0192 +-0.00265 0.050 pCi/g MXAL1 01/(_)7/10 0759 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 u 0.00221 0.0182 +-0.00157 0.050 pCi/g MXAI1 01/11/10 1211 939666 2
Plutonium-239/240 U 0.00 0.0209 +/-0.00111 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.951 0.0722 +/-0.080 0.100 pCi/g KXM4 01/14/10 0732 940301 35
Uraninm-235/236 0.0662 0.0448 +/-0.0145 0.100 pCi/g
Uranium-238 0.927 0.0419 +/-0.0785 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americinm-241 0] -0.0167 0.230 +/-0.0704 0.200 pCi/g MXR1 01/09/10 1409 937074 7
Bismuth-211 ur 4.04 0.283 +/-0.254 pCi/g
Bismuth-214 1.23 0.098 +/-0.0976 0.200 pCi/g
Cadmium-109 ul 2.54 1.10 +/-0.494 pCi/g
Cerium-139 U -0.00588 0.0442 +-0.0132 0.050 pCi/g
Cesium-134 u 0.072 0.085 +/-0.0301 0.100 pCi/g
Cesium-137 u -0.0248 0.0554 +-0.0173 0.100 pCi/g
Cobalt-60 U 0.0194 0.0592 +/-0.0168 0.100 pCi/g
Europium-152 U -0.0958 0.135 +/-0.0443 0200 pCig
Lanthanum-140 U -0.0362 0.156 +/-0.0492 pCi/g
Lead-212 1.35 0.0841 +/-0.0694 0.100 pCi/g
Lead-214 141 0.0987 +-0.0957 0.100 pCi/g
Mercury-203 U -0.00275 0.0658 +-0.0215 0.100 pCi/g
Potassium-40 20.7 0.463 +/-1.01 1.00 pCi/g
Radium-223 U -0.279 0.943 +/-0.324 pCi/g
Radium-224 Ul 3.37 0.957 +/-0.495 pCi/g
Radium-226 1.23 0.098 +/-0.0976 pCilg
Radium-228 1.55 0.184 +/-0.158 0.500 pCi/g
Ruthenium-106 U -0.188 0.462 +/-0.143 0.800 pCi/g
Sodium-22 U -0.00991 0.0653 +-0.0202 0.080 pCi/g
Strontium-85 u 0.0242 0.0565 +-0.0184 pCi/g
Thallium-208 0.480 0.0536 +/-0.0379 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7597 Proiect; LANLO1004
Sample ID: 243536004 _ Chcnt‘_ID: LANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”
Thorium-227 U -0.166 0.540 +/-0.159 pCi/g
Thorium-231 U -0.279 0.943 +-0.324 pCilg
Thorium-234 U 0.567 1.98 +/-0.775 200  pCilg
Tin-113 U -0.046 0.0618 +/-0.020 0.100  pCi/g
Uranium-233 U -0.0437 0.317 +/-0.0938 0500  pCi/g
Yttrium-88 U 0.0121 0.0529 +/-0.016 0.100  pCi/g

The following Analytical Methods were performed
Method Description

DOE EML HASL-300, Am-05-RC Modified

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, Pu-11-RC Modified
4 DOE EML HASL-300, Pu-11-RC Modified
5 DOE EML HASL-300, U-02-RC Modified
6 DOE EML HASL-300, U-02-RC Modified
7 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 89.1 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 88.7 (50%-105%)
Uranivm-232 Tracer ISOU "Dry Weight Corrected” 101 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

J Value is estimated
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE12-10-7597 Proiect; LANL01004
B Sample ID: . 243536004 , Client ID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Baich Mud.

M Mif above MDC and less than LLD

M  Matrix Related Failyre

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager conceming this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID; RE12-10-7608 Proiect: LANLQ1004
Sample ID: 243536005 ClientID: LANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date; 24-DEC-09
Collector: Client
Moisture: 10.7%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mid.
Rad Alpha Spec Analysis
AM?241 "Dry Weight Corrected”
Americium-241 U 0.000613 0.0206 +/-0.00601 0050  pCi/g MXAL 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 0] 0.00156 0.0258 +/-0.00156 0.050 pCi/g MXA1 01/05/102020 938071 2
Plutonium-239/240 U 0.00312 0.0295 +/-0.00313 0.050  pCi/g
1ISOU "Dry Weight Corrected”
Uranium-233/234 0.495 0.0754 +/-0.0488 0.100  pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.0692 0.0468 +/-0.0152 0.100  pCi/g
Uranium-238 0.394 0.0437 +-0.0413 0.100  pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Americium-241 U 0.0301 0.112 +/-0.0347 0200 pCilg MXR1 01/09/101410 937074 5
Bismuth-211 Ul 3.05 0418 +/-0.280 pCi/g
Bismuth-214 0.879 0.167 +/-0.108 0200 pCig
Cadmivm-109 Ul 3.10 1.32 +/-0453 pCi/g
Cerium-139 U 0.0118 0.0596 +/-0.018 0.050  pCig
Cesium-134 U 0.0812 0.126 +/-0.0351 0.100  pCig
Cesium-137 U 0.0431 0.0919 +/-0.0266 0.100 pCi/g
Cobalt-60 u 0.00368 0.0961 +/-0.0289 0.100  pCi/g
Europium-152 U 0.0975 0.206 +/-0.0599 0.200 pCi/g
Lanthanum-140 U -0.0633 0.224 +-0.0738 pCi/g
Lead-212 1.44 0.104 +/-0.090 0.100  pCig
Lead-214 1.06 0.146 +/-0.101 0.100  pCi/g
Mercury-203 0] 0.00645 0.0849 +/-0.0252 0.100  pCi/g
Potassium-40 343 0.804 +/-1.53 1.00 pCi/g
Radium-223 U -0.111 1.28 +/-0.445 pCi/g
Radium-224 Ul 3.72 1.18 +/-0.768 pCi/g
Radium-226 0.879 0.167 +/-0.108 pCi/g
Radium-228 1.47 0.326 +/-0.197 0500  pCilg
Ruthenium-106 U 0.336 0.805 +/-0.234 0.800  pCi/g
Sodium-22 0] 0.0419 0.111 +/-0.0318 0.080 = pCi/g
Strontium-85 U 0.0489 0.094 +/-0.0304 pCi/g
Thallium-208 0.516 0.0744 +/-0.0599 0.080  pCi/g

Page 44 of 961



GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7608 Proiect: LANLO01004
Sample ID: 243536005 ChentID:  LANLO10 __
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mitd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 u -0.0517 0.740 +/-0.220 pCi/g
Thorium-231 U -0d11 1.28 +-0.445 pCilg
Thorium-234 U 0.942 1.08 +/-0.587 200 pCilg
Tin-113 U -00474 0.0908 +/-0.0295 0100  pCi/g
Uranium-233 U 0.186 0,384 +/-0.166 0.500 pCi/g
Yitrium-88 U -0.00826 0.071 +/-0.0223 0.100  pCi/fg
The following Analytical Methods were performed i
Method Description _
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 94.6 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 726 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 97.7 (50%-105%)

Notes;

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

*%  Analyte is a surrogate compound

<  Result is less than value reported

> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

Analytical holding time was exceeded

D

F Estimated Value
H

J

Value is estimated
M M if above MDC and less than LLD
M  Matnx Related Failure
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LLANL ER Project

Client Sample ID: RE12-10-7608 Project: LANLO01004
___ Sample ID: ) 243536005 Client ID:  LANLO10 ’
_Parameter Qualifier Result _ DL TPU RL - Units DF Analyst Date  Time Batch Mtd.

N/A  RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NI Consult Case Narrative, Data Suminary package, or Project Manager concerning this qualifier
R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X Consult Case Narrative, Data Summary package, or Project Manager conceming this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry,
h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Company : Los Alamos National Laboratory
Address : PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: . Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7600 Proiect: LANLO1004
Sample ID: 243536006 ClientID:  LANLO10
Matrix: S
Collect Date: 21-DEC-09
Reccivq Date: 24-DEC-09
Collector: Client
Moisture: 14%
Parameter Qualifier Result DL TPU RL Units DF Anpalyst Date Time Batch Mid.
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U 0.010 0.0201 +-0.00737 0.050 pCi/g. MXA1 01/07/10 0833 938070
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00 0.0346 +/-0.0021 0.050 pCi/g MXA1 01/05/10 2020 938071
Plutonium-239/240 U 0.0105 0.039%6 +/-0.00558 0.050  pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.795 0.0789 +/-0.0706 0.100  pCig KXM4 01/14/10 0732 940301
Uranium-235/236 0.0566 0.049 +-0.0139 0.100 pCi/g
Uranium-238 1.17 0.0458 +-0.0969 0.100  pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.034 0.189 +/-0.0619 0200  pCi/g MXR1 01/09/10 1410 937074
Bismuth-211 Ul 2.38 0.301 +/-0.181 pCi/g
Bismuth-214 0.744 0.103 +-0.0681 0.200 pCi/g
Cadmium-109 Ul 1.67 1.24 +/-0.383 pCi/g
Cerium-139 U 0.00278 0.0452 +/-0.0135 0.050 pCig
Cesium-134 U 0.0399 0.0643 +/-0.0177 0.100 pCi/g
Cesium-137 0.397 0.0557 +/-0.0367 0.100  pCi/g
Cobalt-60 U 0.0109 0.0616 +/-0.018 0.100  pCi/g
Europium-152 U  -0.0363 0.139 +/-0.0465 0.200  pCifg
Lanthanum-140 U -0.0867 0.121 +/-0.0455 pCi/g
Lead-212 - 0.899 0.0758 +-0.0545 0.100  pCi/g
Lead-214 0.827 0.101 +/-0.0667 0.100 pCi/g
Mercury-203 U 0.00741 0.0649 +/-0.0187 0.100  pCilg
Potassium-40 222 0.375 +/-1.10 1.00 pCi/g
Radium-223 U -0.67 0.951 +-0.302 pCi/g
Radium-224 ul 2.83 0.862 +/-0.543 pCi/g
Radium-226 0.744 0.103 +/-0.0681 pCi/g
Radium-228 0.885 0.174 +-0.119 0.500 pCi/g
Ruthenium-106 U 0.0887 0473 +/-0.140 0.800 pCi/g
Sodium-22 U -0.01 0.0589 +/-0.0184 0.080  pCifg
Strontium-85 ul 0.0805 0.0638 +/-0.0167 pCi/g
Thallium-208 0.275 0.0517 +/-0.0318 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7600 Proiect; LANLO1004
o Sample ID: 243536006 Client ID: _LANLO10
Parameter Qualifier Result DL TPU  RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.0188 0.548 +/-0.160 pCi/g
Thorium-231 U -0.67 0.951 +/-0.302 pCi/g
Thorium-234 U 1.13 1.64 +-0.637 2.00 pCi/g
Tin-113 U 0.00235 0.0656 +-0.0193 0.100  pCi/g
Uranium-2335 U 0.258 0.338 +/-0.0999 0500 pCig
Yttrium-88 U -0.000497 0.0474 +/-0.0148 0.100 pCilg
The following Analytical Methods were performed
Method Description
t DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 94.6 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 56.1 (50%-105%)
Uranium-232 Tracer ISQU "Dry Weight Corrected” 93.0 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound
< Result 1s less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

Analytical holding time was exceeded

D

F Estimated Value
H

]

Value is estimated
M M if above MDC and less than LLD
M  Matrix Related Failure
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Los Alamos National Laboratory
PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545
Ms. Joylene Valdez

LANL ER Project

Company :
Address :

Contact:
Project:

Client Sample ID:
Sample ID:

Certificate of Analysis

Report Date:  January 15, 2010

RE12-10-7600
243536006

Proiect; LANLO1004
ClientID:  LANLO10

Parameter Qualifier Result

DL TPU RL Units DF Analyst Date Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Namative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound

A

RPD of sample and duplicate evaluated using +/-

RL. Concentrations are <5X the RL.. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded

The above sample is reported on a dry weight basis.
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Certific_ate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7601 Project; LANLO01004
Sample ID: 243536007 Chent ID: [ ANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24 DEC-09
Collector: Client
Moisture: 10.4%
_Parameter Qualifier Result DL TPU RL  Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected” .
Americium-241 U 0.00397 0.0197 +/-0.00271 0.050 pCi/g MXA1l 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00949 0.0224 +/-0.00848 0.050 pCi/g MXAL 01/05/102020 938071 2
Plutonium-239/240 u 0.00271 0.0256 +/-0.00332 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 - 0.567 0.0794 +/-0.0546 0.100 pCi/g KXM4 01/14/10 0732 940301 3
Uranium-235/236 U 0.038 0.0493 +/-0.0113 0.100 pCi/g
Uranium-238 0.425 0.0461 +/-0.0442 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0417 0.501 +/-0.156 0200  pCi/g MXR1 01/09/101411 937074 5
Bismuth-211 u 2.77 0.403 +/-0.263 pCi/g
Bismuth-214 0.769 0.131 +/-0.0908 0200 pCifg
Cadmivm-109 U 1.43 1.76 +/-0.788 pCi/g
Cerium-139 U 0.0369 0.0647 +/-0.0188 0.030 pCi/g
Cesium-134 Ul 0.152 0.115 +/-0.047 0.100 pCi/g
Cesium-137 U -0.00929 0.0707 +/-0.0223 0.100  pCi/g
Cobalt-60 U -00291 0.0787 +/-0.0262 0.100  pCi/g
Europium-152 U -0.164 0.187 +/-0.0678 0.200  pCilg
Lanthanum-140 U -0.01 0.195 +/-0.0597 pCi/g
Lead-212 1.66 0.115 +/-0.0956 0.100  pCi/g
Lead-214 0.965 0.140  +/-0.095 0.100  pCi/g
Mercury-203 U -0.0405 0.0906 +/-0.0276 0.100  pCi/g
Potassium-40 36.5 0.696 +/-1.74 1.00  pCi/g
Radivm-223 U -0.372 1.44 +1-0437 pCilg
Radium-224 ul 443 1.30 +/-0.876 pCi/g
Radium-226 0.769 0.131 +/-0.0008 pCi/g
Radium-228 1.53 0.269 +/-0.187 0.500  pCilg
Ruthenium-106 U -0.24 0.608 +/-0.198 0.800  pCig
Sodium-22 U -0.00856 0.0945 +/-0.0296 0.080  pCig
Strontivm-85 Ul 0.103 0.090 +/-0.027 pCi/g
Thallium-208 0470 0.0696 +/-0.0568 0.080 pCig
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Report Date:  January 15, 2010

Client Sample ID: RE12-10-7601 Proiect: LANLO1004
‘_ Sample ID: 243536007 ClientID:  LANLO10 e
Parameter B Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U -0.0602 0.793 +/-0.233 pCi/g

Thorium-231 U -0.372 1.44 +/-0437 pCi/g

Thorium-234 u 1.28 4.05 +/-1.17 200 pCi/g

Tin-113 u 0.00578 0.0949 +/-0.0282 0100  pCig

Uranium-233 U 0.110 0.460 +/-0.140 0500  pCig

Yitrium-88 U -0.0123 0.063 +/-0.0205 0100  pCi/g

The following Analytical Methods were performed

Method Description

1 DOE EML HASL-300, Am-05-RC Modified )
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R

Surrogate/Tracer recovery Test ] __Recovery% Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 925 (50%-105%)

Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 86.2 (50%-105%)

Uranium-232 Tracer ISOU "Dry Weight Corrected” 89.0 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surTogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample
Estimated Value

Analytical holding time was exceeded
Value is estimated

M if above MDC and less than LLD

Matrix Related Failure

ZZ-TTUO
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Certificate of Analysis

Company : Los Alamos National Laboratory

Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE12-10-7601 Proiect; LANL01004
B Sample ID: 243536007 . ChentID: LANLOI10
Parameter \ Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd,

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NI Consult Case Narrative, Data Summary package, or Project Manager conceming this qualifier
R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

UI Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7602 Proiect; LANL01004
Sample ID: 243536008 ClientID:  LANLO010
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: ' Client
Moisture: 7.03%
Parameter ) Qualifier Result DL _TPU RL Units DF Analyst Date Time Batch Mtd
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 U 0.00307 0.0208 +/-0.0026 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U -0.00528 0.0218 +/-0.00295 0.050 pCi’g MXA] 01/05/102020 938071 2
Plutonium-239/240 U 0.00528 0.0249 +-0.00374 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.723 0.0767 +/-0.0653 10.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 0.0489 0.0476 +/-0.0134 0.100 pCi/g
Uranium-238 0.869 0.0445 +/-0.0753 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0.102 0.257 +/-0.0766 0200 pCi/g MXR1 01/09/101411 937074 5
Bismuth-211 Ul 3n 0.230 +/-0.201 pCi/g
Bismuth-214 0.893 0.0817 +/-0.0664 0.200 pCi/g
Cadmium-109 Ul 1.77 1.30 +/-0.450 pCi/g
Cerium-139 U -0.00191 0.0373 +/-0.0105 0050 pCi/g
Cesium-134 Ul 0.114 0.0639 +/-0.0246 0.100 pCi/g
Cesium-137 0.192 0.0442 +-0.0267 0.100 pCi/g
Cobalt-60 U 0.000251 0.0442 +/-0.0134 0100 pCig
Europium-152 4] 0.0183 0.108 +/-0.0435 0.200 pCi/g
Lanthanum-140 U -0.0334 0.133 +/-0.0417 pCi/g
Lead-212 1.33 0.0691 +/-0.0626 0100  pCifg
Lead-214 1.08 0.0803 +/-0.0755 0100  pCifg
Mercury-203 u 0.0341 0.0562 +/-0.0158 0.100 pCi/g
Potassium-40 264 0.459 +/-1.18 1.00 pCi/g
Radium-223 U 0.104 0.756 +/-0.255 pCi/g
Radium-224 ul 343 0.785 +/-0.518 pCi/g
Radium-226 0.893 0.0817 +/-0.0664 pCi/g
Radium-228 1.24 0.150 +/-0.126 0500 pCi/g
Ruthenivm-106 U -0.0118 0.357 +/-0.108 0.800  pCi/g
Sodium-22 U -0.00741 0.0531 +/-0.0163 0080 pCi/g
Strontium-85 Ul 0.129 0.0607 +/-0.017 pCi/g
Thallium-208 0.445 0.0404 +/-0.0313  0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 . Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7602 Proiect; LANLO1004

. Sample ID: 243536008 Client ID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis

GAMMA SPEC "Dry Weight Corrected"

Thorium-227 U 00922 0.467 +/-0.138 pCi/g

Thorium-231 U 0.104 0.756 +/-0.255 pCi/g

Thorium-234 U 0.825 207 +/-0.881 200 pCig

Tin-113 U 0.016 0.0583 +/-0.0164 0.100  pCi/g

Uranium-235 U -0.035 0.270 +/-0.0824 0500  pCi/g

Yiirium-88 U 000177 0.0378 +/-0.0114 0.100  pCilg

The following Analytical Methads were performed
Method Description

[ DOE EML BASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americinm-243 Tracer AM?241 "Dry Weight Corrected” 923 (509%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 884 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 94.2 (50%-105%)
Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliguot of the sample

F Estimated Value

H Analytical holding time was exceeded

] Valve is estimated

M M if above MDC and less than LLD

M  Matrix Related Failure
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, R

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE12-10-7602 Proiect; LANLO1004
) Sample ID: 243536008 Client ID: TLANLO10 B
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager conceming this qualifier
R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concemning this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radlochemlstry

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7599 Project: LLANL01004
Sample ID: 243536009 Client ID:  LANLO010
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24-DEC-09
Collector: Client
Moisture: 8.97%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis '
AM241 "Dry Weight Corrected"”
Americium-241 U -0.00182 0.0222 +/-0.00384 0.050 pCi/g ‘MXALl 01/07/100833 938070
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00493 0.0204 +/-0.00524 0.050 pCi/g MXA1 01/05/10 2020 938071
Plutonium-239/240 U 0.00123 0.0233 +-0.00214 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranijum-233/234 0511 0.0736 +/-0.0493 0.100  pCi/g KXM4 01/14/10 0732 940301
Uranium-235/236 U 0.0352 0.0457 +/-0.0112 0.100 pCirg
Uranium-238 0482 0.0427 +/-0.0473 0.100 pCilg
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 u 0.0394 0.224 +/-0.0722 0.200 pCi/g MXR1 01/09/10 1412 937074
Bismuth-211 Ul 318 0.287 +/-0.281 pCi/g
Bismuth-214 0.873 0.109 +/-0.0766 0200  pCig
Cadmiuvm-109 ul 2.72 1.31 +/-0.455 pCi/g
Cerium-139 U -0.0136 0.0499 +/-0.015 0.030 pCi/g
Cesium-134 U 0.0613 0.0818 +/-0.0241 0.100 pCi/g
Cesium-137 U 0.0224 0.0619 +/-0.0182 0.100  pCilg
Cobalt-60 U -0.0223 0.0588 +/-0.0189 0.100 pCi/g
Europium-152 U 0.0281 0.137 +/-0.0581 0.200 pCi/g
Lanthanum-140 U -0.115 0.156 +/-0.0532 pCil/g
Lead-212 1.52 0.0944 +/-0.112 0.100  pCi/g
Lead-214 1.11 0.100 +/-0.102 0.100 pCi/g
Mercury-203 U -0.00934 0.0717 +/-0.0224 0.100 pCi/g
Potassium-40 381 0.498 +/-1.94 1.00  pCi/g
Radium-223 U 0.249 1.06 +/-0.352 pCi/g
Radium-224 011 427 1.07 +/-0.642 pCi/g
Radium-226 0.873 0.109 +-0.0766 pCilg
Radium-228 1.33 0.219 +/-0.152 0500  pCi/g
Ruthenium-106 U -0.0487 04389 +/-0.149 0.800  pCi/g
Sodium-22 U -0.014 0.0686 +-0.0213 0.080 pCi/g
Stroptium-85 Ul 0.158 0.0769 +/-0.0236 pCi/g
Thallium-208 0.443 0.0523 +/-0.044 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7599 Proiect; LANLOQ1004
Sample ID: 243536009 Client ID: L ANLO10 _
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U 0.0748 0.628 +-0.191 pCi/g
Thorium-231 0] 0.249 1.06 +/-0.352 pCi/g
Thorium-234 U 1.36 1.79 +/-0.868 200 pCig
Tin-113 U 0.00688 0.073 +/-0.0218 0.100  pCi/g
Uranium-235 U 0.00205 0.347 +/-0.103 0.500 pCi/g
Yitrium-88 U 0.0218 0.0527 +/-0.0146 0.100  pCi/g
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Cormrected” 923 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Cormrected” 84.8 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 95.7 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).

The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound
< Result is less than value reported
> Result is greater than value reported

A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer rec

overy is low

C  Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample

Analytical holding time was exceeded
Value is estimated
M M if above MDC and less than LLD
M Matrix Related Failure

D

F Estimated Value
H

J
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7599 Proiect: LANLO1004
Sample ID: 243536009 ChentID: LANLO10
Parameter Qualifier Result - DL ~_TPU RL Units DF Analyst Date  Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.
ND Analyte concentration is not detected above the detection limit
NI Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

UI Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h  Preparation or preservation holding time was exceeded

The above sample is reported on a dry weight basis.
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D RE12-10-7598 Proiect: LANL0O1004
Sample ID: 243536010 Client ID:  LANLO10
Matrix: S
Collect Date: 21-DEC-09
Receive Date: 24.DEC-09
Collector; Client
Moisture: 9.69%
Parameter Qualifier Result DL TPU RL Units DF 'Ana]yst_ Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 u 0.00928 0.0209 +/-0.00489 0.050 pCi/g MXA1 01/07/10 0833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00134 0.0221 +/-0.00134 0.050 pCi/g MXA1l 01/05/10 2020 938071 2
Plutonium-239/240 ) u 0.0214 0.0253 +/-0.00608 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 145 0.0793 +/-0.116 0.100 pCilg KXM4 01/14/10 0732 940301 3
Uranium-235/236 0.114 0.0494 +/-0.0206 0.100 pCi/g
Uranium-238 1.73 0.0461 +-0.136 0.100 pCig

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0.151 0.294 +/-0.0888 0200 pCig MXR1 01/09/101413 937074 5
Bismuth-211 Ul 243 0.307 +-0212 pCi/g
Bismuth-214 0.624 0.107 +/-0.0808 0200  pCi/g
Cadmium-109 U 1.23 1.53 +/-0.469 pCi/g
Cerium-139 U -00159 0.0466 +/-0.014 0.050 pCi/g
Cesium-134 u 0.0471 0.0764 +-0.0204 0.100  pCig
Cesium-137 0.485 0.0606 +/-0.0445 0.100  pCi/g
Cobalt-60 U 0.0127 0.0646 +/-0.0189 0.100  pCi/g
Europium-152 U -0.105 0.141 +-0.0519 0200  pCi/g
Lanthanum-140 U -0.039 0.134 +/-0.0439 pCi/g
Lead-212 0.905 0.0803 +/-0.0553 0.100  pCilg
Lead-214 0.844 : 0.107 +/-0.0769 0.100  pCi/g
Mercury-203 8] 0.0131 0.0699 +/-0.0196 0.100  pCi/g
Potassium-40 17.7 0.392 +-0.968 1.00 pCi/g
Radium-223 8] -0.367 1.08 +/-0.323 pCi/g
Radium-224 Ul 245 0913 +-0467 pCi/g
Radium-226 0.624 0.107 +/-0.0808 pCi/g
Radium-228 1.16 0.166 +/-0.131 0.500 pCi/g
Ruthenium-106 U 0.0254 0.488 +/-0.146 0.800  pCifg
Sodium-22 U 0.0312 0.0791 +/-0.0224 0.080  pCi/g
Strontium-85 U 0.064 0.0664 +/-0.0196 pCi/g
Thallium-208 0.282 0.0572 +/-0.0335 0.080  pCifg
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 021, Rm

Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7598 Proiect: LANLO1004
] Sample ID: 243536010 ClientID:  LANLO010
Parameter Qualifier Result ) DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 u 0.0255 0.596 +/-0.178 pCi/g
Thorium-231 U -0.367 1.08 +/-0.323 pCi/g
Thorium-234 323 2.40 +/-0.992 2.00 pCi/g
Tin-113 U 0.0124 0.0763 +/-0.0221 0.100 pCi/g
Uranium-235 8] -0.0416 0.326 +/-0.0977 0.500 pCi/g
Yttrium-88 U 0.000367 0.0372 +-0.0112 0.100 pCi/g

_The following Analytical Methods were performed
Method Description

DOE EML HASL-300, Am-05-RC Modified

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test _ Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 90.0 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected" 718 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 919 (50%-105%)
Notes:

TPU is calculated at the 67% confidence Ievel (1-sigma).
The Qualifiers in this report are defined as follows :

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded

J  Value is estimated

M M if above MDC and less than LLD

M Matrix Related Failure
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 ) Report Date:  January 15, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE12-10-7598 Proiect; LANLO01004
Sample ID: 243536010 ClientID:  LANLO10 ’
Parameter Qualifier Result DL TPU -~ RL Units DF Analyst Date Time Batch Mid.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
R Sample results are rejected

U Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.

h  Preparation or preservation holding time was exceeded
The above sample is reported on a dry weight basis.
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Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE12-10-7603 Proiect; LANLO1004
Sample ID: 243536011 Clent ID: LANLO10
Matrix: S
Collect Date: : 21-DEC-09
Receive Date; 24-DEC-09
Collector: Client
Moisture: 3.72%
Parameter Qualifier Result DL TPU  RL___ Units DF Apalyst Date  Time Batch Mud.
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U 0.00513 0.0236 +/-0.00758 0.050 pCi/g MXA1 01/07/100833 938070 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00121 0.0199 +/-0.00121 0.050 pCi/g MXA1 01/05/10 2020 938071 2
Plutonium-239/240 8] 0.00482 0.0228 +/-0.00296 0.050 pCi/g
ISOU "Dry Weight Corrected"”
Uranium-233/234 0450 0.0715 +/-0.0445 0.100 pCi/g KXM4 01/14/100732 940301 3
Uranium-235/236 U 00428 00444  +-00114 0.100  pCi/g
Uranium-238 0436 0.0415 +/-0.0437 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U -0.0401 0.184 +/-0.0628 0.200 pCi/g MXR1 01/09/10 1420 937074 5
Bismuth-211 U1 3.32 0.307 +-0.307 pCilg
Bismuth-214 0.909 0.112 +/-0.0925 0.200 pCi/g
Cadmium-109 U 1.18 1.33 +/-0.432 pCi/g
Cerium-139 U -0.00631 0.0441 +/-0.0132 0.050 pCilg
Cesium-134 U 0.0598 0.0876 +-0.0276 0.100 pCilg
Cesium-137 U -0.00189 0.0662 +/-0.0204 0.100  pCi/g
Cobait-60 U -0.0184 _ 0.0723 +-0.0234 0.100  pCilg
Europium-152 U -0101 0.140 +-0.0485 0200 pCilg
Lanthanum-140 U -0.127 0.125 +-0.0501 pCilg
Lead-212 1.55 0.0968 +/-0.129 0.100 pCi/g
Lead-214 1.15 0.107 +-0.111 0.100  pCi/g
Mercury-203 U 0.00185 0.0702 +/-0.0215 0.100 pCi/g
Potassium-40 38.9 0.476 +-198 1.00  pCilg
Radjum-223 U 0.253 1.13 +/-0.343 pCi/g
Radium-224 Ul 3.07 1.16 +-0.487 pCilg
Radium-226 0.909 0.112 +-0.0925 pCilg
Radium-228 1.47 0.186 +/-0.181 0500  pCig
Ruthenium-106 U 0157 0.511 +0.164 0.800  pCilg
Sodium-22 U -0.0247 0.0708 +/-0.0234 0.080 pCilg
Strontium-85 U 0.0372 0.0617 +-0.0192 pCifg
Thallium-208 0491 0.0566 +/-0.0462 0.080 pCilg
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Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: January 15, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE12-10-7603 Proiect: LANLO1004
Sample ID: 243536011 ___ ClientID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U -0.247 0.569 +-0.184 pCi/g
Thorium-231 U 0.253 1.13 +/-0.343 pCilg
Thorium-234 U 0.712 1.58 +/-0.699 2.00 pCi/g
Tin-113 u -0.0154 0.0722 +/-0.0218 0.100 pCi/g
Uranium-235 U -0.0391 0311 +-0.0944 0.500 pCi/g
Yttrium-88 U 0.00759 0.0518 +/-0.0149 0.100 pCi/g
‘The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 79.7 (50%-105%)
Plutonium-242 Tracer ISOPU "Dry Weight Corrected” 86.9 (50%-105%)
Uranium-232 Tracer I1SOU "Dry Weight Cormrected” 105 (50%-105%)

Notes:

TPU is calculated at the 67% confidence level (1-sigma).
The Qualifiers in this report are defined as follows :

**  Apalyte is a surrogate compound
< Result is less than value reported
> Result is greater than value reported
A The TIC is a suspected aldol-condensation product
B  For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
BD Results are either below the MDC or tracer recovery is low
C  Analyte has been confirmed by GC/MS analysis
Results are reported from a diluted aliquot of the sample
Estimated Value
Analytical holding time was exceeded

M if above MDC and less than LLD

D

F

H

J  Value is estimated
M

M

Matrix Related Failure
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Company : Los Alamos National Laboratory
Address: PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rm

Los Alamos, New Mexico 87545 Report Date:  January 15, 2010
Contact: Ms. Joylene Valdez ‘

Project: LANL ER Project

Client Sample ID: RE12-10-7603 Proiect; LANLO1004
Sample ID;: 243536011 ClentID: LANL010 .
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.

N/A RPD or %Recovery limits do not apply.

ND Analyte concentration is not detected above the detection limit

NJ Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

R Sample results are rejected

U  Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

UI Gamma Spectroscopy--Uncertain identification

X  Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound :
A RPD of sample and duplicate evalvated using +/-RL. Concentrations are <5X the RL. Qualifier Not Applicable for Radiochemistry.
h  Preparation or preservation holding time was exceeded

The above sample is reported on a dry weight basis.
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QQ Summary Report Date: January 15, 2010
Client : Los Alamos National Laboratory Page 10of 7
PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico
Contact: Ms. Joylene Valdez
Workorder: 243536
Parmname NOM Sample Qual QC  Units RER REC% Range Anist Date 'I_'_lirﬁe
Rad Alpha Spec
Batch 938070
QC1202007325 243536009 DUP .
Americium-241 U -0.00182 U -0.00182 pCi/g 0.00 (0-1) MXA1 01/07/1008:33
TPU: +/-0.00384 +/-0.0018
Yield: 92.3 852
QC1202007326  LCS
Americium-241 332 318 pCi/g 95.9 (75%-125%)
TPU: +-2.27
Yield: 934
QC1202007324  MB
Americium-241 U 0.00303 pCi/g
TPU; +-0.00424
Yield: 80.5
Batch 938071
QC1202007328 243536009 DUP
Plutonium-238 U 0.00493 U 0.00 pCi/g 0.378 (0-1) MXA1 01/05/1020:20
TPU: +/-0.00524 +-0.0013
Yield: 84.8 82.9
Plutonium-239/240 U 0.00123 U 000129 pCi/g 0.251 (0-1)
TPU: +/-0.00214 +/-0.00289
Yield: 84.8 82.9
QCI202007329  LCS
Plutonium-238 731 pCi/g (75%-125%)
TPU: +/-0.534
Yield: 87.2
Plutonium-239/240 41.8 39.7 pCi/g 95 (715%-125%)
TPU: +/-2.44
Yield: 87.2
QC1202007327 MB
Plutonium-238 U -0.00829 pCi/g
TPU: +/-0.00439
Yield: 82.1
Plutonium-239/240 U 0.00331 pCi/g
TPU: +/-0.00524
Yield: 82.1
Batch 939666
QC1202010814 243536004 DUP
Plutonium-238 U 0.00221 U 0.00219 pCi/g  0.0036 (0-1) MXA1 01/11/1012:11
TPU: +/-0.00157 +/-0.00155
Yield: 88.7 86.1
Plutonium-239/240 U 0.00 U 0.00 pCi/g 0.00 (0-1)
TPU: +-0.00111 +/-0.00109
Yield: 88.7 86.1
QC1202010815 LCS
Plutonium-238 6.42 pCi/g (75%-125%) 01/11/1012:11

Page 66 of 961



GEL LABORATORIES LLC

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

QC Summary
Workorder: 243536 Page 2of 7
. 1
Parmname NOM Sample Qual QC__ Units RER REC% Range Anlst Date Time
Rad Alpha Spec
Batch 939666
TPU: +/-0.451
Yield: 100
Plutonium-239/240 41.8 343 pCi/g 82 (75%-125%)
TPU: +-2.04
Yield: 100
QC1202010813 MB
Plutonium-238 U -0.00124 pCi/g 01/11/1012:11
TPU: +/-0.00278
Yield: 96.6
Plutonium-239/240 U 0.00124 pCi/g
TPU: +/-0.00216
Yield: 96.6
Batch 940301
QC1202012275 243536011 DUP
Uranium-233/234 0.450 0.446 pCilg  0.0232 (0-1) KXM4  01/14/1007:32
TPU: +/-0.0445 +-0.0466 :
Yield: 105 84.8
Uranium-235/236 U 0.0428 U 0.0169 pCilg  0.634 0-1)
TPU: +/-0.0114 +/-0.009
Yield: 105 84.8
Uranium-238 0.436 0.469 pCi/g  0.181 0-1)
TPU: +/-0.0437 +-0.0483
Yield: 105 84.8
QCI202012276  LCS ‘ .
Uranium-233/234 5.65 pCi/g (75%-125%) 01/14/1007:32
TPU: +/-0.482
Yield: 102
Uranivm-235/236 -0.393 pCi/g (715%-125%)
TPU: +/-0.0795
Yield: 102
Uranium-238 5.15 5.89 pCi/g 102 (75%-125%)
TPU: +-0.500
Yield: 102
QC1202012274 MB
Uranium-233/234 U 0.0117 pCi/g 01/14/1007:32
TPU: +/-0.00464
Yield: 93.8
Uranium-235/236 U -0.00619 pCi/g
TPU: +/-0.00379
Yield: 93.8
Uranium-238 U 0.00125 pCi/g
TPU: +/-0.00331
Yield: 93.8
Rad Gamma Spec
Batch 937074
QC1202005193 243536001 DUP
Americium-241 u -0.10 u 0.00781 pCilg  0.427 (0-1) MXR1 01/09/1017:04
TPU: +/-0.0933 +/-0.0331
Bismuth-211 Ul 4.00 Ul 3.7 pCi/g 0.225 0-1)
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GEL LABORATORIES LLC

QC Summary
Workorder: 243536 Page 3of 7
Parmnaime NOM Sample Qual QC  Units RER REC% Range w_{.&‘r;lst Date Time
Rad Gamma Spec
Batch 937074
TPU: +/-0.300 +/-0.230
Bismuth-214 1.20 1.22 pCilg 00578 0-1)
TPU: +-0.0905 +/-0.0739
Cadmiuvm-109 Ul 289 Ul 3.05 pCirg  0.104 (0-1)
TPU: +-0.514 +/-0.248
Cerium-139 U 0.0353 U -0.00844 pCi/g  0.981 0-1)
TPU: +/-0.0161 +-0.00616
Cesium-134 U 00828 Ul 0.0525 pCrvg  0.339 (0-1)
TPU: +/-0.0335 +/-0.0112
Cesium-137 0.287 0.270 pCirg  0.166 (0-1)
TPU: +/-0.035 +/-0.0186
Cobalt-60 U 0.0321 U -0.000532 pCi/g  0.591 (0-1)
TPU: +/-0.0199 +-0.00774
Europium-152 U 0.00736 u -0.0482 pCi/g  0.253 0-1)
TPU: +-0.090 +/-0.0198
Lanthanum-140 U -0.0389 U 0.0137 pCilg  0.372 0-1)
TPU: +/-0.0465 +/-0.0242
Lead-212 1.60 1.48 pCi/lg  0.352 (0-1)
TPU: +/-0.0809 +/-0.0908
Lead-214 1.39 1.31 pCi/lg 0210 0-1)
TPU: +-0.110 +/-0.0872
Mercury-203 U 0.0355 U 0.0202 pCig 0234 0-1)
TPU: +/-0.0227 +/-0.00996
Potassium-40 209 21.1 pCi/g  0.0288 -1
TPU: +/-1.09 +/-0.989
Radium-223 U 0.212 U -0.0925 pCig 0273 (0-1)
TPU: +/-0.400 +/-0.158
Radivm-224 Ul 4.18 Ut 4.53 pCi/g 0.188 0-1)
TPU: +/-0.587 +/-0.365
Radium-226 1.20 1.22 pCi/g  0.0578 - {0-1)
] TPU: +/-0.0905 +/-0.0739
Radium-228 1.06 1.52 pCi/g  0.687 (0-1)
TPU: +/-0.224 +/-0.109
Ruthenium-106 u 0.0975 U 0.023 pCi/g 0.158 0-1)
TPU: +-0.172 +/-0.0643
Sodium-22 U -0.0131 U -0.00388 pCirg  0.142 (0-1)
TPU: +-0.023 +/-0.00936
Strontium-85 Ul 0.102 u 0.0121 pCi/g 1.51 (0-1)
TPU: +/-0.0216 +/-0.0082
Thallium-208 0.447 0.479 pCilg 0211 (0-1)
TPU: +-0.047 +/-0.0294
Thorium-227 ] 0211 U -0.0255 pCig 0321 (0-1)
TPU: +/-0.211 +/-0.0778
Thorium-231 U 0.212 U -0.0925 pCi/g 0273 0-1
TPU: +/-0.400 +/-0.158
Thorium-234 U 0.464 1.85 pCvg 0579 (0-1)
TPU: +/-0.774 +/-0.426
Tin-113 U -0.0294 u 000172 pCi/lg 0429 (0-1)
TPU: +/-0.0231 +/-0.00912
Uranium-235 U 0.0722 U 0.0491 pCi/g 0.0672 0-1)
TPU: +-0.113 +/-0.0591
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Workorder: 243536 Page 4 of 7
Parmname_ NOM Sample Qual QC  Units RER REC%  Range Anlst Date Time
Rad Gamma Spec
Batch 937074
Yttrium-88 U -0.0196 U 0.0126 pCilg 0617 (0-1)

TPU: +/-0.0194 +/-0.00669
QC1202005194 LCS
Americium-241 159 12.3 pCi/g 771 (75%-125%) 01/09/1015:25
TPU: +/-0.914
Bismuth-211 2 pCi/g
TPU: +/-0.347
Bismuth-214 ‘ 0640 pCig
TPU: +/-0.113
Cadmium-109 29.7 pCi/g
TPU: +/-2.25
Cerium-139 U 0.0185 pCi/g
TPU: +/-0.0201
Cesium-134 U 0.146 pCi/g
TPU: +/-0.0493
Cesium-137 5.57 5.20 pCi/g 933 (75%-125%)
TPU: +/-0.183
Cobalt-60 6.48 5.77 pCi/g 89.1 (75%-125%)
TPU: +/-0.262
Europium-152 U . -0.0169 pCi/g
TPU: +/-0.0881
Lanthanum-140 U -0.0176 pCug
: TPU: +/-0.0321
Lead-212 1.04 pCi/g
TPU: +/-0.0894
Lead-214 0.942 pCi/g
TPU: +/-0.123
Mercury-203 U -0.0345 pCi/g
TPU: +/-0.0276
Potassium-40 1.13 pCi/g
TPU: : +/-0.266
Radium-223 U -0.176 pCi/g
: TPU: +/-0.567
Radium-224 U 1.42 pCi/g
TPU: +/-0.501
Radium-226 0.640 pCi/g
TPU: +/-0.113
Radium-228 0.694 pCi/g
TPU: +/-0.255
Ruthenium-106 U -0.16 pCi/g
TPU: +/-0.281
Sodium-22 U 0.0533 pCi/g
TPU: +/-0.0256
Strontium-85 U 0.0216 pCi/g
TPU: +/-0.0303
Thallium-208 0.364 pCi/g
TPU: +-0.0679
Thorium-227 U 0.235 pCilg
TPU: +/-0.312
Thorium-231 U -0.176 pCi/g
TPU: +/-0.567
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Workorder: 243536 Page 5of 7

Parmname NOM Sample Qual QC  Units RER REC%  Range Anist Date_Time

Rad Gamma Spec

Batch 937074

Thorium-234 U -1.22 pCi/g
TPU: +/-1.39

Tin-113 U -0.05 pCi/g
TPU: +/-0.037

Uranium-235 U -0.21 pCi/g
TPU: +/-0.139

Yitrium-88 u 0.0359 pCi/g
TPU: +/-0.0213

QC1202005192 MB

Americium-241 U 0.0128 pCi/g 01/09/1017:03
TPU: +/-0.0128

Bismuth-211 U 0.0778 pCi/g
TPU: +/-0.0235

Bismuth-214 U 0.0101 pCi/g
TPU: +/-0.00875

Cadmium-109 U -0.532 pCi/g
TPU: +-0.106

Cerium-139 U -0.00296 pCi/g
TPU: +/-0.00298

Cesium-134 U -0.00155 pCi/g
TPU: +-0.00527

Cesium-137 U 0.012 pCi/g
TPU: +/-0.00425

Cobalt-60 U -0.000485 pCi/g
TPU: +/-0.00454

Europium-152 u -0.0123 pCi/g
TPU: +/-0.0108

Lanthanum-140 U 0.0048 pCi/g
TPU: +/-0.00753

Lead-212 U 0.007 pCi/g
TPU: +/-0.0109

Lead-214 U 0.0244 pCi/g
TPU: +/-0.00821

Mercury-203 U 0.00474 pCi/g
TPU: +/-0.00412

Potassium-40 U 0.0194 pCi/g
TPU: +/-0.0826

Radium-223 U -0.0871 pCilg
TPU: +/-0.075

Radium-224 U 0.0977 pCi/g
TPU: +/-0.083

Radium-226 U 0.0101 pCi/g
TPU:; +/-0.00875

Radium-228 U 0.0432 pCi/g
TPU: +/-0.0151

Ruthenium-106 U 00266 pCi/g
TPU: +/-0.0391

Sodium-22 U 0.00275 pCi/g
TPU: +/-0.00453

Strontium-85 U -0.0565 pCi/g
TPU: +/-0.00677
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2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Workorder: 243536 Page 60f 7
Parmname ) . __NOM Sample anl QC . " Units RER REC% Range Anlst Date Time
Rad Gamma Spec
Batch 937074
Thallium-208 U 0.00105 pCi/g

TPU: +/-0.00646
Thorium-227 U 0.0696 pCi/g

TPU: +/-0.0416
Thorium-231 U -0.0871 pCi/g

TPU: +/-0.075
Thorium-234 U 0.312 pCi/g

TPU: +/-0.182
Tin-113 U -0.00446 pCi/g

TPU: +/-0.00475
Uranivm-235 U -0.00119 pCi/g

TPU: +/-0.0302
Yirium-88 U 0.00107 pCi/g

TPU: +/-0.00441
Notes:

The Qualifiers in this report are defined as follows:

*
#*

Analyte is a swrogate compound
Result is less than value reported
Result is greater than value reported

Estimated Value

Analytical holding time was exceeded
Value is estimated

M if above MDC and less than LLD
Matrix Related Failure

N/A  RPD or %Recovery limits do not apply.

ZZ“:‘ncogw>vn

The TIC is a suspected aldol-condensation product
For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
Results are either below the MDC or tracer recovery is low
Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

ND  Analyte concentration is not detected above the detection limit
NI Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

R Sample results are rejected

Analyte was analyzed for, but not detected above the MDL, MDA, or LOD.

Ul  Gamma Spectroscopy--Uncertain identification

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y QC Samples were not spiked with this compound

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <5X the RL. - Qualifier Not Applicable for Radiochemistry.
h Preparation or preservation holding time was exceeded
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GEL LABORATORIES LLC

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

QC Summary
Workorder: 243536 Page 7of 7
Parmname NOM Sample Qual ~ QC  Units RER__REC%  Range Anist  Date Time

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

** Indicates analyte is a surrogate compound.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the requirements of the NELAC
standard unless qualified on the QC Summary.
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Radiochemistry Batch Checklist, Rev 9

Batch# T(BKOC}O Product___ RN Date: |‘/X' /l’o
Sample‘SolidlaananorequumOOmerA& /\M

Sam) have been blank corracted (i

It activity leas 10* MDA/ MDC, afror is 150% or less of
sample activity. If greater 10° MDA/ MDC, error is 40%
or less. if below the MDA/ MDC, error is okay.

Instrument bkg chack is within imits.

Method RDL/ LLD has been mat.

)
\-
Ingtrument sourca check is witiin imits. h
o
B

lldupﬁcamacﬁmsmbus'ubumc.mnﬁ) o~
is 100% or less. ¥ greater 5* MDA/ MDC, then RPD 20% or
lags. it balow the MDA/MDC, the RPD is 0%.
Or meots the client's required RER acceptance criteria.

Tracer yield is 15-125% . Carrier yield 25-125%. -

Qr meets the client's contract criteria.
Method biank is lesa than the RDL/ LLD. ~
il rad «< 5% of lowest ity)

{

SerMunmmmulm. I W

Smears Taken for Racioactive baiches. ' /Udf\

Method Spike and LCS are within ' e

75-125% or meets the client's contract acceptance criteria.
Al line outs initialed and datad.
No transcription eore are apparant.

Aux data is comect. ‘ o /\M

Cient Special requirernents page has been checked.
g

-(/

Raw Data and/ or spectrum are inciuded and propsdly statused.
T

QC data antered into OC database and batch is in REVW -

nmaﬂmmu(ﬂmm) ' /M

Batch entered into Case Narrative.

Batch non-conformances -if . W

Bamhmmﬁmnmmmw \/-VQ
mew. /

Aliquot_Comection completed i required. R /AA

Review sampia historical results if available
(i REMP, rasuits above MDC have been verified
| by historical resuits. recount or re-analysia.)

GEL Laboratories, LLC

revised 8/1/08 ° CWS‘ 3‘“’3 for Ay ADNS
Primary Review Parformed By: /K )’0
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Blank Correction Report

Batch ID 938070
QGEL Sample ID  Cllant sample ID  Parameter Aliquot Result TPU MDA Aliquot Units  Activity <5X
Corrected Corrected
Blank Result Blank
1202007325 DUP Americium-241 125¢ -0.00182 0.0018 0.0216 002424 pCig YES
1202007326 LCS Americium-241 0.112¢g 31.8 2.27 0.240 £027053571  pClly NO
1202007324 MB - Americium-241 1009 0.00303 0.00424 0.0301 100303 pCifg YES
243536001 RETZ-10.7606  Amencuma4l 1259 00127 000384 0018 002424 pCilg  NO
243536002 RE12-10-7607 Americium-241 126 ¢ 0.00317 0,00178 0.0169 002404762 pCilg YES
243536003 RE12-10-7596 Americium-241 1.25¢9 0.000517 0.00183 0.0199 002424 .pCiIg YES
243536004 RE12-10-7567  Amercium-241 1269 0.00609 0.00265 0.0192 002404762 pCig YES
243536006 AE12-10-7608  Americium-241 126¢ 0.000613 0.06601 0.0206 002404762 pClig YES
243536006 RE12-10-7600  Americium-241 125¢ 0.010 0.00737 0.0261 1002424 pCig YES
243536007 RE12-10-7601  Americium-241 126¢ 0.06307 0.00271 0.0197 002404762 pCig YES
243536008 RE12-10-7602 Americlum-241 1269 0.00307 0.0026 0.0208 002404762 pClg YES
243538009 RE12-10-7599  Americium-241 1259 -0.00182 0.00384 0.0222 002424 pClig YES
243536010 RE12-10-7586  Americium-241 126¢ 0.00828 0.00489 0.6209 002404762 pClg  YES
243536011 RE12-10-7603 Americium-241 125¢g 0.00513 0.90758 0.0236 002424 pCig YES
General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 1
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Alpha

8§ mwg Sottware Version 2.0
Bﬂectmwi Mar-1957

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.254

SAMPLE ID : S0243536001_AM
SAMPLE QTY:

G

DETECTOR NUMBER :79412 COLINT DATE: 7-JAN-2010 07:59:34
AVERAGE %EFFICIENCY :38.2986 ELAPSED LIVE TIME(SEC): 60000.00
_ % YIELD : 84,069 ~ ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B 1D : 0244-B ID : 445-96-2-SS BKG FILE : B219.CNF;66

ISOTOPE : AM-241

ISOTOPE : AM-241

ISOTOPE : AM243

BKG DATE : 3-JAN-2010

PCI/G: 3.316E+01 PCI/G : 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W219.CNF;24
RESULTS : 2.45197 dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020 11.000 11.000 0.000 5.2338 100.0000 1.23E-02 3.78E-03 1.36E-02 3.02E-02 3.71E-03
CM-5/6 5386.000 17.000 17.000 0.000 19.8463 86.09000 2.20E-02 5.50E-03 5.98E-02 1.23E-01 5.34E-03
AM-241 5479.150 13.000 11.369 0.000 3.0704 99.94000 1.27E-02 3.84E-083 7.97E-03 1.90E-02 3.76E-03
CM-242  6102.000 4.000 4.000 0.000 43186 100.0000 4.81E-03 242E-03 1.12E-02 2.54E-02 2.41E-03
AM243 5270000 939.000 937.000 2.000 14142 9978000 1.05E+00 7.07E-02 3.68E-03 1.04E-02 3.43E-02
CM-247 4946.000 30.000 30.000 0.000 15.3366 79.30000 4.22E-02 8.10E-03 5.02E-02 1.04E-01 7.71E-03
CM-248 5078.600 21.000 21.000 0.000 _ 22.1665 91.00000 2.57E-02 5.82E-03 6.32E-02 1.30E-01 5.82E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: $Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
3 5% O3 %
g ] gﬁm 5 m; qng
3 E%EE s % % 3
5 ET'E =
71L
64 |
@ &7
% 50 |
o} 431
e 36 |
£ 20
E 22|
15
8L
13—J_LLIIIII.IIIlJ.I.I‘lI.I\IllllLL,JL_I_L._L LR U [ S 0 WO A A I O
2386 2784 3185 3591 4000 4413 610p 6539 6976 7417

Energy (keV)
Page 77 of 961

cm247 mg
—

CM242



Al Spectrozcopy Software Version 2.0
?ﬂﬁmgg‘:‘date: 00-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.258

SAMPLE ID : 50243536002_AM
SAMPLE QTY:

G

Energy (keV)
Page 78 of 961

Ch247
{omMz48
AMZ43
CM56

AM24T

CM4

Ch2a2

DETECTOR NUMBER :79413 COUNT DATE: 7-JAN-2010 07:59:37
AVERAGE %EFFICIENCY :37.7498 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 95.213 _ ~ ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AMN
iD: 0244-B iD: 0244-B ID: 445-96-2-85 BKG FILE : B220.CNF;66
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010
PCI/G: 3.316E+01 PCI/G: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W220.CNF;26
RESULTS: 2.77699dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020 3.000 - 3.000 0.000 52338 100.0000 2.99e-03 1.74E-03 1.21E-02 2.70E-02 1.73E-03
CM-5/6 5386.000 8.000 8.000 0.000  19.8463 86.09000 9.26E-03 3.32E-03 5.34E-02 1.10E-01 3.27E-03
AM-241 5479.150 5.000 3.180 0.000 3.0704 99.94000 3.17E-03 1.79E-03 7.12E-03 1.69E-02 1.78E-03
CM-242 6102.000 5.000 5.000 0.000 43186 100.0000 5.37E-03 2.42E-03 1.00E-02 227E-02 2.40E-03
AM243 5270.000 1046.000 1046.000 0.000 0.0000 99.78000 1.04E+00 6.87E-02 0.00E+00 2.71E-03 3.23E-02
CM-247 4946.000 11.000 11.000 0.000 15.3366 79.30000 1.38E-02 4,24E-03 4.48E-02 9.30E-02 4.17E-03
CM-248 5078.600 24.000 24.000 0.000 22.155% 91 .00000 2.63E-02 5.58E-03 564E-02 1.16E-01 5.36E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri(BKG AREA)
NOTE: Corractions made to AM-241 net area due to tracer impurity
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Alpha Spect Sottware Version 2.0
':!h'zctive date: 03-Mar-1097

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.254

SAMPLE 1D : 50243536003_AM
SAMPLE QTY:

G

DETECTOR NUMBER  :79414 COUNT DATE: 7-JAN-2010 07:59:39
AVERAGE %EFFICIENCY :37.2887 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD . 82.476 ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE " ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID : 445-96-2-SS BKG FILE : B221.CNF;66
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE ; 3-JAN-2010

PCIG : 3.316E+01 PCI/G : 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W221,CNF;24
RESULTS : 2.40549 dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNGC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCilG
CM-3/4 5795.020 3.000 3.000 0.000 52338 100.0000 3.51E-03 2.04E-03 1.42E-02 3.16E-02 2.03E-03
CM-5/6 5386.000 15000  14.000 1.000 19.8463 86.09000 1.90E-02 5.54E-03 6.26E-02 1.29E-01 5.43E-03
AM-241  5479.150 3.000 0.442 1.000 3.0704 99.94000 5.17E-04 1.83E-03 8.35E-03 1.99E-02 1.83E-03
CM-242  6102.000 5.000 5.000 0.000 43186 100.0000 6,30E-03 2.84E-03 1.17E-02 2.66E-02 2.82E-03
AM243 5270.000 895.000 895.000 0.000 0.0000 99.78000 1.05E+00 7.14E-02 0.00E+00 3.17E-03 3.50E-02
CM-247 4946.000 12,000  11.000 1.000 153366 79.30000 1.62E-02 5.40E-03 5.26E-02 1.09E-01 5.31E-03
CM-248 5078.600 19.000 19.000 0.000 22,1555 91.00000 244E-02 5.78E-03 6.62E-02 1.36E-01 5.59E-03
NOTE: Sq calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqii(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Software Version 2.0

Alpha §
effective date: 09-Mar-1997

GEL Laboratories LLC

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

ALPHA SPECTROSCOPY REPORT

SAMPLE QTY:

1.255

SAMPLE ID : 80243536004 _AM

G

DETECTOR NUMBER :79415 COUNT DATE: 7-JAN-2010 07:59:41
AVERAGE %EFFICIENCY :35.6666 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 89.117 _ ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA AM.N
ID: 0244-B ID: 0244-B ; ID: 445-96-2-SS BKG FILE : B222.CNF;66
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010
PCI/G : 3.316E+01 PCI/G : 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W222.CNF;24
RESULTS : 2.59919dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU DLC MDC UNC
AREA AREA AREA Sg pCi/'G 1-SIGMA  pCi/G pCi/'G pCi/G
CM-3/4 5795.020 7.000 7.000 0.000 52338 100.0000 7.92E-03 3.03E-03 1.37E-02 3.06E-02 2.99E-03
CM-5/6 5386.000 27.000 27.000 0.000 19.8463 86.09000 3.54E-02 7.13E-03 6.06E-02 1.25E-01 6.82E-03
AM-241 5479.150 7.000 5.390 0.000 30704 99.94000 6.09E-03 2.65E-03 B8.07E-03 1.92E-02 2.62E-03
CM-242  6102.000 9.000 9.000 0.000 43186 100.0000 1.10E-02 3.71E-03 1.13E-02 2.58E-02 3.65E-03
AM243 5270.000 925.000 925.000  0.000  0.0000 99.78000 1.05E+00 7.08E-02 0.00E+00 3.07E-03 3.44E-02
CM-247 4946.000 12.000 11.000 1.000 15.3366 79.30000 1.57E-02 5.22E-03 5.08E-02 1.05E-01 5.13E-03
CM-248 5078.600 15.000 15.000 0.000 221555 91.00000 1.86E-02 4.93E-03 6.40E-02 1.31E-01 4.81E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqrt(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

: GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536005_AM
SAMPLE QTY:

1.257 G

ISOTOPE : AM-241

DETECTOR NUMBER :33454

COUNT DATE: 7-JAN-2010 08:33:50

AVERAGE %EFFICIENCY :31.1998 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD . 94.607 ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-SS BKG FILE : B029.CNF:1102

ISOTOPE : AM-241

ISOTOPE : AM243

BKG DATE : 3-JAN-2010

PCI/G : 3.316E-+01 PCI/G: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W029.CNF;318
RESULTS : 2.75930dpm | CAL DATE: 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi{/G
CM-3/4 5795.020 36.000 11.000 25.000 52338 100.0000 1.34E-02 9.54E-03 1.48E-02 3.29E-02 9.50E-03
CM-5/6 5386.000 3.000 2.000 1.000 19.8463 86.09000 2.82E-03 2.83E-03 6.51E-02 1.34E-01 2.82E-03
AM-241 5479.150 14.000 0.505 12.000 3.0704 99.94000 6.13E-04 6.01E-03 8.68E-03 2.06E-02 6.01E-03
CM-242 6102.000  15.000  10.000 5.000 43186 100.0000 1.31E-02 5.91E-03 1.22E-02 2.77E-02 5,85E-03
AM243 5270.000 866.000 859.000 7.000 2.6458 99.78000 1.05E+00 7.39E-02 7.49E-03 1.83E-02 3.60E-02
CM-247  4946.000 8.000 7.000 1.000  15.3366 79.30000 1.07E-02 4.64E-03 5.46E-02 1.13E-01 4.59E-03
CM-248 5078.600  18.000  16.000 2,000 221555 91.00000 2.13E-02 6.11E-03 6.88E-02 1.41E-01 5.97E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
%% tehs o 0 o
= 33:% )ﬁ Y
3 2233 %5 3 g 3
FERE e
7L
64 |
—_ 57 L
)
= 50
5
o L
£ 29 .
=
S 22
Py
15 |
8.

1

= Y 2 PO 0 Y 0 W PRV IO O o ' 1

2351 2742 3138 3537

Energy (keV)
Page 81 of 961

3941

N1 FEWTITY N AR

4348 4760 75 || 5584 |6D17
¥ § feg3 2 3
$§¢88 & ¢

YT |...a.‘.| ELL1y

6444 6875 7310



Alpha Speciroscopy Software Version 2.0
eﬂadn:c(‘his: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.253

SAMPLE ID : S0243536006_AM
SAMPLE QTY:

G

DETECTOR NUMBER  :33447
AVERAGE %EFFICIENCY :32.1103

COUNT DATE: 7-JAN-2010 08:33:50
ELAPSED LIVE TIME(SEC): 59999.99

% YIELD  94.600 ANALYST "MXA1
MS/MSD | LCSALCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-SS | BKG FILE : BO30.CNF;1099

ISOTOPE : AM-241

PCI/G: 3.316E+01

ISOTOPE : AM-241
PCI/G: 3.316E+01

ISOTOPE : AM243

NOMINAL : 2.91660 dpm
RESULTS: 2.75909 dpm

BKG DATE : 3-JAN-2010
EFF FILE : W030.CNF;303
CAL DATE : 4-JAN-2010

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-8IGMA  pCi/G pCi/G pCi/G
CM-3/4 5795020 37.000 10.000 27.000 52338 100.0000 1.19E-02 9.51E-03 1.44E-02 3.20E-02 9.49E-03
CM-5/6 5386.000 8.000 5.000 3.000 19.8463 86.09000 6.87E-03 4.58E-03 6.35E-02 1.31E-01 4.56E-03
AM-241 5479.150  25.000 8.461 15.000  3.0704 99.94000 1.00E-02 7.37E-03 8.46E-03 2.01E-02 7.34E-03
CM-242 6102.000  14.000 3.000 11.000 43186 100.0000 3.83E-03 6.38E-03 1.19E-02 2.70E-02 6.38E-03
AM243 5270.000 887.000 884.000 3.000 1.7321 99.78000 1.06E+00 7.35E-02 4.78E-03 1.28E-02 3.54E-02
CM-247 4946.000  17.000  14.000 3.000 15.3366 79.30000 2.09E-02 6.80E-03 5.32E-02 1.11E-01 6.67E-03
CM-248 5078.600 17.000  16.000 1.000 22.1555 91.00000 2.08E-02 5.66E-03 6.70E-02 1.38E-01 5.52E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Alpha Spectroscopy Sofware Version 2.0
lgﬂ‘awwe date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070

SAMPLE DATE : 21-DEC-2009 00:00:00

1.266

SAMPLE ID : $0243536007_AM
SAMPLE QTY:

G

DETECTOR NUMBER  :79988
AVERAGE %EFFICIENCY :33.5512

COUNT DATE: 7-JAN-2010 08:33:51
ELAPSED LIVE TIME(SEC): 60000.00

% YIELD 1 92.483 ANALYST :MXAT1 .
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
iD: 0244-B ID: 0244-B ID : 445-96-2-S5 BKG FILE : B031.CNF;1097
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010

PCI/G : 3.316E+01 PCI/G: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W031.CNF;343
RESULTS: 2.69735dpm | CAL DATE: 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU bLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020 19.000 -7.000 26.000 52338 100.0000 -8.11E-03 7.77E-03 1.41E-02 3.13E-02 7.77E-03
CM-5/6 5386.000 3.000 3.000 0.000 19.8463 86.09000 4.03E-03 2.34E-03 6.20E-02 1.28E-01 2.33E-03
AM-241 5479.150 6.000 3.428 1.000 3.0704 99.94000 3.97E-03 2.71E-03 8.26E-03 1.97E-02 2.69E-03
CM-242 6102.000 11.000 7.000 4.000 43186 100.0000 8.72E-03 4.85E-03 1.16E-02 2.64E-02 4.83E-03
AM243 5270.000 909.000 903.000 6.000 24495 99.78000 1.05E+00 7.15E-02 6.60E-03 1.63E-02 3.50E-02
CM-247  4946.000 8.000 4.000 4.000 15,3366 79.30000 5.83E-03 5.068E-03 5.20E-02 1.0BE-01 5.05E-03
CM-248 5078.600 18.000 11.000 7.000 221555 91.00000 1.40E-02 6.41E-03 6.55E-02 1.34E-01 6.35E-03

Activity (COUNTS)

NOTE: Sq calculated via blank population (updated 5-JAN-2010)
NOQTE: Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Software Version 2.0

Alpha Sxectmeeo
effactive date: 0B-Mar-1897

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : S0243536008_AM
SAMPLE QTY: 1.256 G

DETECTOR NUMBER :78785 COUNT DATE: 7-JAN-2010 08:33:51
AVERAGE %EFFICIENCY :31.8010 ELAPSED LIVE TIME(SEC):. 60000.00
% YIELD 1 92,278 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-88 BKG FILE : B033.CNF;1096
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010

PCI/G: 3.316E+01 ~PCI/G: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W033.CNF;328
RESULTS : 2.69138dpm | CAL DATE: 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020 20.000 13.000 16.000  5.2338 100.0000 1.59E-02 8.27E-03 1.49E-02 3.31E-02 8.21E-03
CM-5/6 5386.000 2.000 2.000 0.000  19.8463 86.09000 2.84E-03 2.01E-03 6.55E-02 1.35E-01 2.01E-03
AM-241 5479.150 5.000 2.514 1.000 3.0704 99.94000 3.07E-03 2.60E-03 8.73E-03 2.08E-02 2.60E-03
CM-242 6102.000 7.000 3.000 4.000 43186 100.0000 3.95E-03 4.38E-03 1.23E-02 2.79E-02 4.37E-03
AM243 5270.000 855.000 854.000 1.000 1.0000 99.78000 1.06E+00 7.23E-02 2.85E-03 9.02E-03 3.58E-02
CM-247 4946.000  13.000  11.000 2000 15.3366 79.30000 1.70E-02 B6.06E-03 5.50E-02 1.14E-01 5.97E-03
CM-248 5078.600 14.000 13.000 1.000 22,1555 91.00000 1.75E-02 5.31E-03 6.92E-02 1.42E-01 5.20E-03
” NOTE: Sg calculated via blank population (updated 5-JAN-2010) S
NOTE: Sg of AM243 calculated as sqri(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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ha 5)

Alpl py Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REFORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536009 _AM
SAMPLE QTY: 1.253 G

. DETECTOR NUMBER  :78202 COUNT DATE: 7-JAN-2010 08:33:51
AVERAGE %EFFICIENCY :29.7838 ELAPSED LIVE TIME(SEC): ~ 60000.00
% YIELD : 92.298 ANALYST :MXA1 __
MS/MSD LCSACSD TRACER LIBFILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-SS | BKG FILE : BO35.CNF;1094

ISOTOPE : AM-241

PCI/G: 3.316E+01

ISOTOPE : AM-241

PClI/G: 3.316E+01

ISOTOPE : AM243 BKG DATE : 3-JAN-2010

NOMINAL : 2.91660 dpm EFF FILE : WO035.CNF;317
RESULTS: 2.69195dpm | CAL DATE : 4-JAN-2010

NUCLIDE ACTIVITY SUMMARY
NUCLIDE  ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pC/G  1-SIGMA pCilG  pCi/G  pCilG
CM-3/4 5705.020 30.000 11.000 19.000 52338 100.0000 1.44E-02 9.21E-03 159E-02 3.54E-02 9.17E-03
CM-5/6 5386.000 1.000 0.000 1.000 19.8463 86.09000 0.00E+00 2.15E-03 7.01E-02 1.44E-01 2.15E-03
AM-241 5479.150 5.000 -1.392 5.000 3.0704 99.94000 -1.82E-03 3.84E-03 9.35E-03 2.22E-02 3.84E-03
CM-242 6102.000 12.000 6.000 6.000 43186 100.0000 8.46E-03 6.00E-03 1.31E-02 2.98E-02 5.98E-03
AM243 5270.000 802.000 800.000 2.000 14142 99.78000 1.05E+00 7.38E-02 4.31E-03 1.22E-02 3.72E-02
CM-247 4946.000 15000  7.000 8000 153366 79.30000 1.15E-02 7.94E-03 5.88E-02 1.22E-01 7.91E-03
CM-248 5078.600 10000  3.000  7.000 22.1555 01.00000 4.31E-03 5.93E-03 7.41E-02 1.52E-01 5.93E-03
' NOTE: Sg calculated via blank population (updated 5-JAN-2010) '
NOTE: Sg of AM243 calculated as sqri(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Alpha 3

eftectiva date: 05-Mar-1997

roscopy Software Version 2.0

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.258

SAMPLE ID : 50243536010_AM
SAMPLE QTY:

G

DETECTOR NUMBER 78203 COUNT DATE: 7-JAN-2010 08:33:51
AVERAGE %EFFICIENCY :32.3142 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 89.962 ~ ANALYST :MXA1
MS/MSD LCSALCSD TRACER LIB FILE : ENV_ALPHA_AM.N
) ID: 0244-B ID: 0244-B ID: 445-96-2-S5 BKG FILE : B036.CNF;1092
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE ;: AM243 BKG DATE : 3-JAN-2010
PCI/G: 3.316E+01 PCI/G : 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W036.CNF;329
RESULTS : 2.62382 dpm | CAL DATE : 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795020  30.000 7.000 23.000 52338 100.0000 8.64E-03 9.00E-03 1.50E-02 3.33E-02 8.98E-03
CM-5/6 5386.000 2.000 2,000 0.000  19.8463 86.09000 2.86E-03 2.03E-03 6.61E-02 1.36E-01 2.02E-03
AM-241 5479150  13.000 7.528 4.000 3.0704 99.94000 9.28E-03 4.89E-03 8.80E-03 2.09E-02 4.86E-03
CM-242 6102.000  11.000 9.000 2.000 43186 100.0000 1.20E-02 4.84E-03 1.24E-02 2.81E-02 4.79E-03
AM243 5270.000 848.000 846.000 2.000 14142 99.78000 1.04E+00 7.24E-02 4.06E-03 1.15E-02 3.60E-02
CM-247 4946,000 4.000 4.000 0.000 15.3366 79.30000 6.21E-03 3.13E-03 5.54E-02 1.15E-01 3.11E-03
CM-248 5078.600 11.000 10.000 1.000 22.1565 91.00000 1.35E-02 4.76E-03 6.98E-02 1.43E-01 4.69E-03
NOTE: 8g calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Alpha roscopy Software Version 2.0
eftective date: Og-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.254

SAMPLE ID : 50243536011_AM
SAMPLE QTY:

G

PETECTOR NUMBER
AVERAGE %EFFICIENCY :32.4684

45-149AA5

COUNT DATE: 7-JAN-2010 08:33:50
ELAPSED LIVE TIME(SEC): 59999.99

% YIELD : 79.692 ANALYST {MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-S5 | BKG FILE : B025.CNF;1100

ISOTOPE : AM-241

ISOTOPE : AM-241

ISOTOPE : AM243

BKG DATE : 3-JAN-2010

PCYG : 3.316E+01 PCVG: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W025.CNF;326
RESULTS: 2.32430dpm | CAL DATE: 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCilG
CM-3/4 5795.020 34.000 -1.000 35.000 52338 1000000 -1.39E-03 1.16E-02 1.69E-02 3.76E-02 1.16E-02
CM-5/6 5386.000 10.000 8.000 2.000 19.8463 86.09000 1.29E-02 5.64E-03 745E-02 1.53E-01 5.59E-03
AM-241 5479.150 18.000 3.689 13.000 3.0704 99.94000 5.13E-03 7.58E-03 9.92E-03 2.36E-02 7.57E-03
CM-242 6102.000 18.000 10.000 8.000 4.3186 100.0000 1.50E-02 7.69E-03 1.39E-02 3.17E-02 7.63E-03
AM243 5270.000 759.000 753.000 6.000 24495 9978000 1.05E+00 7.50E-02 7.93E-03 1.96E-02 3.85E-02
CM-247 4946.000 4.000 2.000 2000 153366 79.30000 3.50E-03 4.29E-03 6.25E-02 1.30E-01 4.29E-03
CM-248 5078.600 8.000 6.000 2,000 221555 91.00000 ©9.15E-03 4.86E-03 7.86E-02 1.61E-01 4.82E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: $Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Software Version 2.0

Alpha Speciroscony
effective dafe: Of-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 4-JAN-2010 00:00:00.

SAMPLE QTY:

1.000

SAMPLE ID : 51202007324_AM

G

DETECTOR NUMBER :78204 COUNT DATE: 7-JAN-2010 08:33:50
AVERAGE %EFFICIENCY :31.5763 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 80.529 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID: 445-96-2-8S8 BKG FILE : B026.CNF;1101
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010
PCI/G: 3.316E+01 PCI/G: 3.316E+01 NOMINAL : 2.91659 dpm EFF FILE : W026.CNF;300
RESULTS : 2.34870dpm | CAL DATE : 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020 29.000 10.000 19.000 5.2338 100.0000 1.77E-02 1.23E-02 216E-02 4.79E-02 1.23E-02
CM-5/6 5386.000 4.000 4.000 0.000 10.8463 86.09000 8.23E-03 4.15E-03 9.50E-02 1.96E-01 4.12E-03
AM-241  5479.150 5.000 1.712 2.000 3.0704 99.94000 3.03E-03 4.24E-03 1.27E-02 3.01E-02 4.24E-03
CM-242 6102.000 14.000 11.000 3.000 4.3186 100.0000 1.98E-02 7.53E-03 1.78E-02 4.04E-02 7.42E-03
AM243  5270.000 746.000 740.000 6.000 24495 99.78000 1.31E+00 9.64E-02 1.01E-02 2.50E-02 4.87E-02
CM-247 4946.000 8.000 7.000 1.000  15.3366 79.30000 1.56E-02 6.77E-03 7.97E-02 1.65E-01 6.70E-03
CM-248 5078.600 8.000 8.000 0.000 221555 91.00000 1.56E-02 5.59E-03 1.00E-01 2.06E-01 5.51E-03
NOTE: 8g calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri{BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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A

Software Version 2.0

Spectroscopy
'g'ﬂu;ct date: 08-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 21-DEC-2009 00:00:00

1.253

SAMPLE iD : $1202007325_AM
SAMPLE QTY:

G

DETECTOR NUMBER

142484

COUNT DATE: 7-JAN-2010 08:33:50

AVERAGE %EFFICIENCY :33.2327 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD : 85.201 ANALYST ‘MXAT1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID : 445-96-2-88 BKG FILE : B027.CNF;1107
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010
PCI/G: 3.316E+01 PCI/G: 3.316E+01 NOMINAL : 2.91660 dpm EFF FILE : W027.CNF;327
RESULTS : 2.48496 dpm | CAL DATE: 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTWITY  TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-8IGMA  pCi/G pCi/G pCi/G
CM-3/4 5795.020  30.000 8.000 22.000 5.2338 100.0000 1.02E-02 9.19E-03 1.55E-02 3.44E-02 9.17E-03
CM-5/6 5386.000 1.000 1.000 0.000 19.8463 86.09000 1.47E-03 1.48E-03 6.81E-02 1.40E-01 1.47E-03
AM-241  5479.150 1.000 -1.434 1.000 3.0704 9994000 -1.82E-03 1.80E-03 9.07E-03 2.16E-02 1.80E-03
CM-242 6102.000 10.000 8.000 2.000 43186 100.0000 1.10E-02 4,79E-03 1.28E-02 2.90E-02 4.74E-03
AM243 5270.000 826.000 824.000 2.000 1.4142 99.78000 1.05E+00 7.47E-02 4.19E-03 1.18E-02 3.66E-02
CM-247 4946.000 7.000 7.000 0.000 15.3366 79.30000 1.12E-02 4.29E-03 5.71E-02 1.19E-01 4.24E-03
CM-248 5078.600  15.000  14.000 1.000 22,1555 91.00000 1.95E-02 571E-03 7.19E-02 1.48E-01 5.58E-03
NOTE: Sq calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqrt(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
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Alpha Spectroscopy Soltware Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938070
SAMPLE DATE : 4-JAN-2010 00:00:00.

SAMPLE QTY:

0.112

SAMPLE ID : $1202007326_AM

G

DETECTOR NUMBER

178792

COUNT DATE: 7-JAN-2010 08:33:50

AVERAGE %EFFICIENCY :30.5070 ELAPSED LIVE TIME(SEC): 59999.99
% YIELD 1 93.376 “ANALYST MXAT
MS/MSD LCSALCSD TRACER LIB FILE : ENV_ALPHA_AM.N
ID: 0244-B ID: 0244-B ID : 445-96-2-SS BKG FILE : B0O28.CNF;1111
ISOTOPE : AM-241 ISOTOPE : AM-241 ISOTOPE : AM243 BKG DATE : 3-JAN-2010
PCI/G: 3.316E+01 PCI/G: 3.316E+01 NOMINAL : 2.91659 dpm EFF FILE : W028.CNF;319
RESULTS : 2.72341 dpm | CAL DATE : 4-JAN-2010
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA S5g pCi/G 1-8IGMA  pCi/G pCiG pCi/G
CM-3/4 5795.020 21.000 -11.000 32.000  5.2338 100.0000 -1.55E-01 1.03E-01 1.72E-01 3.82E-01 1.03E-01
CM-5/6 5386.000  76.000  76.000 0.000  19.8463 86.09000 1.25E+00 1.66E-01 7.57E-01 1.56E+00 1.43E-01
AM-241 5479.150 2259.000 2250.557  7.000  3.0704 99.94000 3.18E+01 227E+00 1.01E-01 2.40E-01 6.72E-01
CM-242 6102.000 6.000 4,000 2.000 43186 100.0000 5.74E-02 4.08E-02 1.42E-01 3.22E-01 4.06E-02
AM243 5270.000 829.000 829.000 0.000 0.0000 99.78000 1.17E+01 B8.99E-01 0.00E+00 3.83E-02 4.07E-01
CM-247 4946.000  12.000  10.000 2.000 15.3366 79.30000 1.78E-01 6.77E-02 6.35E-01 1.32E+00 6.66E-02
CM-248 5078.600  24.000  23.000 1.000 22,1555 91.00000 3.57E-01 8.13E-02 B8.00E-01 1.64E+00 7.76E-02
NOTE: $g calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of AM243 calculated as sqri(BKG AREA)
NOTE: Corrections made to AM-241 net area due to tracer impurity
. E REL OB OE
Eh BEE @
g 548% g% 'g 3 "g
Hy ‘_gn“ :§ [ g
163 |
145 |
o 1270
=
8 109 L
o 91|
z 713
£ 5L
< a7l
19 L
1JI]IilIII]I\Illlllllllll.llll.lnIl.l AU WP A T | " S S I O Y I I
2318 2715 3116 3521 3932 4346 4765 Hwe 5416 |4047] 6484 6925 7370

Energy (keV)
Page 90 of 961

Ch24r
Che.
AM243
CMS6
AM241
CM3/4
Chi2a2



Radiochemistry Batch Checkl
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Blank Correction Report

Batch ID 938071

GEL Sample!D  Client sampie ID Parameter Aliquot Resuit TPU MDA Aliquot Units Activity <5X
Corrected Corrected

Blank Result Blank

1202007328 Dup Piutonium-233 1259 0.00 0.0013 0.0214 -.008632 pCi/g NO
Putonium-239/240 1.25g -0.00129 0.00289 0.0244 002648 pCi/lg YES

1202007329 LCS Plutonium-238 0.112g 7.3 0.534 0.230 -07401786 pCilg NO

" Plutonium-239240 0.112g 39.7 244 0.264 029563571 pCilg NO

1202007327 MB Plutonium-238 1.00g -0.00829 0.00439 0.0274 -.00829 pCifg NO
"Plutonium-239/240  1.00 9 0.00331 0.00524 0.0313 00331 pCilg YES

243536001 RE12-10-7606  Piutonium-238 1259 0.00132 0.00132 0.0217 -.006632 pCilg NO
Plutonium-23%/240 1.25g 0.0105 0.00459 0.0248 002648 pClig YES

243536002 RE12-10-7607  Piutonium-238 1269 0.00263 0.00186 0.0217 -00657837 pCilg NO
Phitonium-238/240 1.2689 0.00263 0.00186 0.0248 002626984 pCilg YES

243536003 RE12-10-7586  Plulonium-238 1259 0.0025 0.0025 0.0206 -,008632 pCig NO
Plutonium-239/240 1.25¢g -0.00125 0.00217 0.0236 .002648 pClg YES

243538005 RE12-10-7608 Plutonium-238 126g 0.00156 0.00156 0.0258 -.00657937 pCilg NO
Plutonium-239/240 1.26g 0.00312 0.00313 0.0295 002626984 pCig YES

243536006 RE12-10-7600 Plutonium-238 1259 0.00 0.0021 0.0346 -.006632 pCifg NO
Phtonlum-238/240  1.25¢ 0.0105 0.00558 0.0396 002648 pCi/g YES

243536007 RE12-10-7601 Plutonium-238 1269 0.00949 0.00848 0.0224 -00657937 pCifg NO
Plutonium-239/240 1.26 g 0.00271 0.00332 0.0256 002626984 pCllg YES

243536008 RE12-10-7602 ~ Phtonium-238 126¢g -0.00528 0.00285 0.0218 -00857837 pCilg NO
Plutonlum-239/240 1.26 g 0.00528 0.00374 0.0249 002626984 pCilg YES

243536009 RE12-10-7599 Plutonium-238 125¢g 0.00493 0.00524 0.0204 - 006632 pCilg NO
Plutonium-239/240 1259 0.00123 0.00214 0.0233 002648 pCilg YES

243536010 RE12-10-7598 Plutonium-238 1269 0.00134 0.00134 0.0221 -.00657837 pClg NO

Phutonium-239/240 1.26 g 0.0214 0.00808 0.0253 002626984 pCilg NO

243536011 RE12.10-7603  Plutonium-238 1259 0.00121 0.00121 0.0199 -.006632 pClig NO
Plutonium-230/240 1.25g 0.00482 0.00296 0.0228 002648 pClig YES

10
@ Wl
General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 1
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Al §) Softwa
Ipe'ﬂ%d date: (9-Mar-1997

re Version 2.0

ALPHA SPECTROSCOPY REPORT

GEL Laboratories LLC

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536001_PU
SAMPLE QTY:

1.254

G

DETECTOR NUMBER .78262
AVERAGE %EFFICIENCY :29.3731

COUNT DATE: 5-JAN-2010 20:20:07
ELAPSED LIVE TIME(SEC): 60000.00

% YIELD : 93121 - ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID : 0244-B ID: 1374-A BKG FILE : BO89.CNF;701

ISOTOPE : PU-9/0
PCI/G: 4.178E+01

ISOTOPE : PU-9/0
PCI/G : 4.178E+01

ISOTOPE : PU242
NOMINAL : 3.38543 dpm
RESULTS : 3.15254 dpm

BKG DATE : 3-JAN-2010
EFF FILE : W089.CNF;191
CAL DATE : 10-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-8IGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 10.000 8.000 2.000 3.4797 99.90000 1.05E-02 4.59E-03 1.06E-02 248E-02 4.55E-03
PU-236 5749.000 2.000 2.000 0.000 2.1286 100.0000 2.65E-03 1.88E-03 6.50E-03 1.66E-02 1.88E-03
PU-238 5499.000 1.000 1.000 0.000 2.9680 99.20000 1.32E-03 1.32E-03 9.08E-03 2.17E-02 1.32E-03
PU242 4890.000 928.000 926.000 2.000 1.4142 100.0000 1.22E+00 7.45E-02 4.32E-03 1.22E-02 4.00E-02
PU-244 4589.000 2.000 1.000 1.000 5.2050 99.90000 1.31E-03 2.28E-03 1.59E-02 3.54E-02 2.28E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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Alpha Spectroscopy Software Varsion 2.0
effactive date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCQPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

1.258

SAMPLE ID : S0243536002_PU
SAMPLE QTY:

G

Energy (keV)
Page 95 of 961

PU2az
PURQ

PlU233
PLU238

DETECTOR NUMBER :78263 COUNT DATE: 5-JAN-2010 20:20:07
AVERAGE %EFFICIENCY :32.7658 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 83.2908 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
iD: 0244-B ID: 0244-B ID: 1374-A BKG FILE : BO90.CNF;711
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCI/G: 4.178E+01 - PCIUG: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W090.CNF;197
RESULTS: 2.82001 dpm | CAL DATE: 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/lG 1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 2.000 2.000 0.000 3.4797 99.90000 2.63E-03 1.86E-03 1.06E-02 2.48E-02 1.86E-03
PU-236 5749.000 1.000 1.000 0.000 21286 100.0000 1.33E-03 1.33E-03 6.50E-03 1.65E-02 1.33E-03
PU-238 5499.000 2.000 2.000 0.000 29680 ©99.90000 2.63E-03 1.86E-03 9.07E-03 2.17E-02 1.86E-03
PU242 4890.000 927.000 924.000 3.000 1.7321 100.0000 1.21E+00 7.63E-02 5.29E-03 1.41E-02 4.00E-02
PU-244 4589.000 4.000 4.000 0.000 52050 99.90000 5.25E-03 2.64E-03 1.59E-02 3.54E-02 2.63E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri{BKG AREA)
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Alpha Spectroscopy Software Version 2.0
effective date: 09-Mar-1997

BATCH NUMBER: 938071

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536003 _PU
SAMPLE QTY: 1.254 G

DETECTOR NUMBER :78259 COUNT DATE: 5-JAN-2010 20:20:07
AVERAGE %EFFICIENCY :34.6765 [ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 82.968 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
iD: 0244-B iD: 0244-B ID: 1374-A BKG FILE : B091.CNF;709
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCYG: 4.178E+01 PCYG: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W091.CNF;188
. RESULTS : 2.80881 dpm | CAL DATE: 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCi/G  1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 1.000 -1.000 2.000 3.4797 99.90000 -1.25E-03 2.17E-03 1.01E-02 2.36E-02 2.16E-03
PU-236 5749.000 0.000 -1.000 1.000 21286 100.0000 -1.26E-03 1.79E-03 6.18E-03 1.57E-02 1.78E-03
PU-238 5499.000 3.000 2.000 1.000 29680 99.90000 2.50E-03 2.50E-03 8.63E-03 2.06E-02 2.50E-03
PU242 4890.000 977.000 974.000 3.000 1.7321 100.0000 1.22E+00 7.54E-02 5.03E-03 1.34E-02 3.91E-02
PU-244 4589.000  3.000 2.000 1.000 52050 99.90000 2.50E-03 2.50E-03 1.51E-02 3.37E-02 2.50E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: 8g of PU242 calculated as sqri(BKG AREA)
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A e e Nr vy oion 20 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071 SAMPLE ID : S0243536005_PU
SAMPLE DATE : 21-DEC-2009 00:00:00 SAMPLE QTY:  1.257 G
DETECTOR NUMBER  :33206 COUNT DATE: 5-JAN-2010 20:20:07
AVERAGE %EFFICIENCY :31.6591 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 72,588 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PUN
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B093.CNF:700
ISOTOPE : PU-9/0 ISOTOPE : - PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCI/G : 4.178E+01 PCIG: 4.178E+01 NOMINAL : 3.38543dpm | EFF FILE : W093.CNF;197
RESULTS : 2.45743dpm | CAL DATE : 10-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE  ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU DLC MDC  UNGC
AREA  AREA  AREA Sg pCi/G  1-SIGMA pCiG  pCi/G  pCilG

PU-9/0 5155.000 3.000 2.000 1.000 3.4797 99.90000 3.12E-03 3.13E-03 1.26E-02 2.95E-02 3.12E-03
PU-236 5749.000 1.000 1.000 0.000 21286 100.0000 1.58E-03 1.58E-03 7.72E-03 1.97E-02 1.58E-03
PU-238 5499.000 1.000 1.000 0.000 2.9680 99.90000 1.56E-03 1.56E-03 1.08E-02 2.58E-02 1.56E-03
PU242 4890.000 782.000 778.000 4.000 2.0000 1000000 1.21E+00 8.03E-02 7.26E-03 1.87E-02 4.37E-02
PU-244 4589.000 0.000 0.000 0.000 52050 99.90000 0.00E+00 1.56E-03 1.89E-02 4.20E-02 1.56E-03

NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqrt{BKG AREA)
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Apha Softwara Version 2.0
gﬂecl L] mﬁ’ﬂﬂw

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536006_PU
SAMPLE QTY: 1.253 G

DETECTOR NUMBER  :78267

COUNT DATE: 5-JAN-2010 20:20:07

AVERAGE %EFFICIENCY :30.5804 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD © 56.120 ANALYST :MXA1 .
MS/MSD LCSLCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B094.CNF;701
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCI/G: 4.178E+01 PCUG: 4.178E+01 | NOMINAL: 3.38543dpm | EFF FILE : W094.CNF;189
RESULTS : 1.89991 dpm | CAL DATE : 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
* NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC ‘MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCVG pCi/G
PU-9/0 5155.000 6.000 5.000 1.000 3.4797 99.90000 1.05E-02 5.58E-03 1.70E-02 3.96E-02 5.55E-03
PU-236 5749.000 1.000 0.000 1.000 21286 100.0000 -2.52E-10 3.00E-03 1.04E-02 2.64E-02 2.99E-03
PU-238 5499.000 0.000 0.000 0.000 29680 99.90000 0.00E+00 2.10E-03 1.45E-02 3.46E-02 2.10E-03
PU242 4890.000 583.000 581.000 2.000 1.4142 100.0000 1.22E+00 8.82E-02 6.89E-03 1.95E-02 5.07E-02
PU-244 4589.000 2.000 1.000 1.000 52050 99.90000 2.10E-03 3.63E-03 2.54E-0? 5.656E-02 3.63E-03

Activity (COUNTS)

NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqrt(BKG AREA)
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A

Spect Software Version 2.0

";:‘laectwe date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMFLE ID : 50243536007_PU
SAMPLE QTY: 1.256

G

DETECTOR NUMBER  :64279

COUNT DATE: 5-JAN-2010 20:20:11

AVERAGE %EFFICIENCY :30.7254 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD  86.235 ANALYST ‘MXAT
MS/MSD LCSLCSD TRACER LIB FILE : ENV_ALPHA_PUN
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B095.CNF;667
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010

PCUG : 4.178E+01

PCI/G : 4.178E+01

NOMINAL : 3.38543 dpm EFF FILE : W095.CNF;205

RESULTS: 2.91941dpm | CAL DATE: 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 4.000 2.000 2.000 3.4797 99.90000 2.71E-03 3.32E-03 1.10E-02 2.56E-02 3.32E-03
PU-236 5749.000 26.000 6.000 20.000 21286 100.0000 821E-03 9.29E-03 6.70E-03 1.71E-02 9.28E-03
PU-238 5499.000 23.000 7.000 16.000 29680 99.90000 9.49E-03 8.48E-03 9.36E-03 2.24E-02 8.46E-03
PU242 4890.000 901.000 897.000 4.000 2.0000 100.0000 1.21E+00 7.52E-02 6.30E-03 1.63E-02 4.07E-02
PU-244 4589.000 6.000 5.000 1.000 5.2050 99.90000 6.77E-03 3.60E-03 1.64E-02 3.65E-02 3.58E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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Al

ipha Spectrezcopy Software Version 2.0
eitective date: 09-Mar-1997

GEL Laborat

ories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071

SAMPLE DATE : 21-DEC-2009 00:00:00

ISOTOPE : PU-9/0

DETECTOR NUMBER  :67605
AVERAGE %EFFICIENCY :30.7688
% YIELD : 88.417 |
MS/MSD LCS/LCSD
ID: 0244-B ID: 0244-B

ISOTOPE : PU-9/0

- SAMPLE ID : 50243536008_PU
SAMPLE QTY: 1.256 G

COUNT DATE: 5-JAN-2010 20:20:11

ELAPSED LIVE TIME(SEC):  60000.00
ANALYST :MXA1
TRACER LIB FILE : ENV_ALPHA PU.N
ID: 1374-A BKG FILE : B096.CNF;664
ISOTOPE : PU242 BKG DATE ; 3-JAN-2010

PCI/G: 4.178E+01 PCI/G: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W096.CNF;171
RESULTS : 2.99329dpm | CAL DATE : 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
PU-90 5155.000 6.000 4,000 2.000 3.4797 99.90000 5.28E-03 3.74E-03 1.07E-02 2.49E-02 3.73E-03
PU-236 5749.000 5.000 -2.000 7.000 21286 100.0000 -2.67E-03 4.62E-03 6.53E-03 1.66E-02 4.62E-03
PU-238 5499.000 0.000 -4,000 4,000 2.9680 99.90000 -5.28E-03 2.95E-03 9.11E-03 2.18E-02 2.95E-03
PU242 4890.000 923.000 921.000 2.000 1.4142 100.0000 1.21E+00 7.45E-02 4.34E-03 1.22E-02 4.01E-02
PU-244 4589.000 2.000 2.000 0.000 52050 99.90000 2.64E-03 1.87E-03 1.60E-02 3.55E-02 1.87E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri{BKG AREA)
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Alpha Spachosc% Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536009_PU

SAMPLE QTY:

1.2563 G

DETECTOR NUMBER  :67599
AVERAGE %EFFICIENCY :34.4140

N ~ % YIELD : 84.802 o
MS/MSD LCS/LCSD
ID : 0244-B iD : 0244-B

ISOTOPE : PU-9/0
PCI/G : 4.178E+01

ISOTOPE : PU-9/0
PCI/G : 4178E+01

ISOTOPE : PU242

COUNT DATE: 5-JAN-2010 20:20:11

NOMINAL : 3.38543 dpm
RESULTS : 2.87092 dpm

- BKG DATE : 3-JAN-2010

EFF FILE : W097.CNF;189
CAL DATE : 10-DEC-2009

ELAPSED LIVE TIME(SEC):  60000.00
~ ANALYST ‘MXA1
TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 1374-A BKG FILE : B097.CNF;661

NUCLIDE ACTIVITY SUMMARY

%ABUN ACTIVITY
pCilG

$9.90000 1.23E-03
100.0000 7.47E-03
99.90000  4.93E-03
100.0000 1.22E+00
99.90000 -2.47E-03

TPU DLC
1-SIGMA  pCi/G

2.14E-03 9.98E-03
3.54E-03 6.10E-03
5.24E-03 8.51E-03
7.33E-02 6.41E-03
3.02E-03 1.49E-02

MDC
pCi/G
2.33E-02
1.56E-02
2.04E-02
1.62E-02
3.32E-02

UNC
pCi/G

2.14E-03
3.52E-03
5.23E-03
3.89E-02
3.02E-03

NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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NUCLIDE ENERGY GROSS NET BKG BKG
AREA AREA AREA Sg
PU-9/0  5155.000 2.000 1.000 1.000 3.4797
PU-236 5749.000 7.000 6.000 1.000 2.1286
PU-238 5499.000 11.000 4.000 7.000 2.9680
PU242 4890.000 993.000 988.000 5.000 2.2361
PU-244 4588.000 2.000 -2.000 4.000 5.2050
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Alphg roscopy Software Version 2.0
effective date: 08-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : S0243536010_PU

SAMPLE QTY:

1.258

G

DETECTOR NUMBER :70317

COUNT DATE: 5-JAN-2010 20:20:11

AVERAGE %EFFICIENCY :34.4553 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 77.842 ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B099.CNF;664
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCY/G: 4.178E+01 PCVG: 4.178E+01 | NOMINAL: 3.38543dpm | EFF FILE : W099.CNF;189
 RESULTS: 2.63529 dpm | CAL DATE : 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/lG - 1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 18.000 16.000 2.000 3.4797 99.90000 2.14E-02 6.08E-03 1.08E-02 2.53E-02 5.98E-03
PU-236 5749.000 1.000 0.000 1.000 21286 100.0000 0.00E+00 1.91E-03 6.61E-03 1.68E-02 1.91E-03
PU-238 5499.000 1.000 1.000 0.000 29680 99.90000 1.34E-03 1.34E-03 9.23E-03 2.21E-02 1.34E-03
PU242 4890.000 911.000 908.000 3.000 1.7321  100.0000 1.21E+00 7.47E-02 5.38E-03 1.44E-02 4.04E-02
PU-244 4589.000 2.000 2.000 0.000 5.2050 99.90000 2.67E-03 1.89E-03 1.62E-02 3.60E-02 1.89E-03

Activity (COUNTS)

NOTE: 8q calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqrt(BKG AREA)
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Alpha Spectroscopy Software Version 2.0
eftective date; 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : S0243536011_PU
SAMPLE QTY:

1.254

G

DETECTOR NUMBER

179456

COUNT DATE: 5-JAN-2010 20:20:11

AVERAGE %EFFICIENCY :34.3138 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD . . 86.944 ~ ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B100.CNF;665
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010
PCI/G : 4.178E+01 PCI/G: 4.178E+01 NOMINAL : 3.38543dpm | EFF FILE : W100.CNF;197
RESULTS: 2.94342 dpm | CAL DATE : 10-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCi/G  1-8IGMA pCi/G  pCi/G  pCi/G
PU90 5155000 5000 4000 1000 34707 99.90000 4.82E-03 2.96E-03 9.76E-03 2.28E-02 2.95E-03
PU-236 5749.000 2.000 1.000 1.000 21286 100.0000 1.22E-03 2.11E-03 5.96E-03 1.52E-02 2.11E-03
PL-238 5499.000 1.000 1.000 0.000 29680 99.90000 1.21E-03 1.21E-03 8.32E-03 1.99E-02 1.21E-03
PU242 4890.000 1014.000 1010.000 4,000 2.0000 100.0000 1.22E+00 7.27E-02 5.60E-03 1.45E-02 3.84E-02
PU-244 4589.000 5.000 5.000 0.000 5.2050 99.90000 6.03E-03 2.71E-03 1.46E-02 3.25E-02 2.70E-03
NOTE: Sq calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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Alpha )

peciroscopy Software Version 2.0

effective date: 09-Mar-1997

GEL Laboratories LLC

BATCH NUMBER: 938071
SAMPLE DATE : 4-JAN-2010 00:00:00.

ALPHA SPECTROSCOPY REPORT

SAMPLE ID : §1202007327_PU
SAMPLE QTY: 1.000 G

ISOTQPE : PU-9/0

DETECTOR NUMBER  :64253 COUNT DATE: 5-JAN-2010 20:20:15
AVERAGE %EFFICIENCY :33.1166 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD © 82,149 _ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID : 0244-B ID: 1374-A BKG FILE : B101.CNF;668

ISOTOPE : PU-9/0

ISOTOPE : PU242

BKG DATE : 3-JAN-2010

Page 104 of 961

PCI/G : 4.178E+01 PCI/G: 4178E+01 NOMINAL : 3.38543 dpm EFF FILE : W101,CNF;176
RESULTS : 2.78108 dpm | CAL DATE : 24-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCilG pCi/G pCi/G
PU-9/0 5155.000 6.000 2.000 4.000 3.4797 99.90000 3.31E-03 5.24E-03 1.34E-02 3.13E-02 5.24E-03
PU-236 5749.000 0.000 -4,000 4.000 21286 100.0000 -6.63E-03 3.71E-03 B8.20E-03 2.09E-02 3.71E-03
PU-238 5499.000 1.000 -5.000 6.000 2.9680 99.90000 -8.29E-03 4.39E-03 1.14E-02 2.74E-02 4.39E-03
PU242 4890.000 926.000 921.000 5.000 22361 100.0000 1.52E+00 9.38E-02 8.61E-03 2.17E-02 5.05E-02
PU-244 4589.000 17.000  11.000 6.000 5.2050 99.90000 1.82E-02 8.00E-03 2.01E-02 4.46E-02 7.95E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: 8g of PU242 calculated as sqri{BKG AREA)
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Alpha Spectroscopy Software Varzion 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : $1202007328_PU
SAMPLE QTY: 1.253 G

DETECTOR NUMBER  :72525
AVERAGE %EFFICIENCY :33.5773

COUNT DATE: 5-JAN-2010 20:20:15

ELAPSED LIVE TIME(SEC): 60000.00

% YIELD : 82.869 ANALYST :MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID ;- 0244-B ID : 0244-B ID: 1374-A BKG FILE : B102.CNF;666
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 3-JAN-2010

PCIG: 4.178E+01

PCI/G: 4.178E+01

NOMINAL : 3.38543 dpm EFF FILE : W102,CNF;190
RESULTS: 2.80546 dpm | CAL DATE: 10-DEC-2009

NUCLIDE ENERGY GROSS

AREA
PU-9/0 5155.000 2.000
PU-236 5749.000 2.000
PU-238 5489.000 0.000

NUCLIDE ACTIVITY SUMMARY

PU242 4890.000 944.000 942.000 2.000

PU-244 4589.000 4.000

NET BKG BKG %ABUN ACTIVITY  TPU DLC
AREA AREA Sg pCi/G 1-8IGMA  pCi/G
-1.000 3.000 3.4797 99.90000 -1.29E-03 2.89E-03 1.05E-02

2.000 0.000 21286 100.0000 2.61E-03 1.85E-03 6.40E-03

0.000 . 0.000 29680 99.90000 0.00E+00 1.30E-03 8.93E-03

1.4142 100.0000 1.22E+00 7.42E-02 4.25E-03

4.000 0.000 5.2050 99.90000 5.17E-03 2.60E-03 1.57E-02

MDC
pCi/G

2.44E-02
1.63E-02
2.14E-02
1.20E-02
3.48E-02

UNC
pCi/G

2.89E-03
1.85E-03
1.29E-03
3.97E-02
2.59E-03

Activity (COUNTS)
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NOTE: Sg calculated via blank population (dﬁ&ated 5-JAN-2010)

NOTE: Sg of PU242 calculated as sqri{BKG AREA)
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Software Version 2.0

Alpha
'gnacstﬂ:ct‘mm: -Mar-1967

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 938071
SAMPLE DATE : 4-JAN-2010 00:00:00.

SAMPLE ID : $1202007329_PU
SAMPLE QTY:

0.112 G

DETECTOR NUMBER  :79461

COUNT DATE: 5-JAN-2010 20:20:15
60000.00

LIB FILE : ENV_ALPHA_PU.N

AVERAGE %EFFICIENCY :33.1045 ELAPSED LIVE TIME(SECY):
% YIELD : 87.175 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER
ID: 0244-B ID . 0244-B ID: 1374-A

ISOTOPE : PU-9/0

PCI/G: 4.178E+01

ISOTOPE : PU-9/0
PCI/G : 4.178E+01

" ISOTOPE : PU242

NOMINAL : 3.38543 dpm
RESULTS: 2.95126 dpm

BKG FILE : B103.CNF;670
BKG DATE : 3-JAN-2010

EFF FILE : W103.CNF;194
CAL DATE : 10-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCi/G  1-SIGMA  pCi/lG pCi/G pCi/G
PU-9/0 5155.000 2844.000 2844.000 0.000 3.4797 9990000 3.97E+01 2.44E+00 1.13E-01 2.64E-01 7.44E-01
PU-236 5749.000 0.000 -1.000 1.000 21286 100.0000 -1.40E-02 1.98E-02 6.90E-02 1,76E-01 1.97E-02
PU-238 5499.000 524.000 524.000 0.000 2.9680 99.90000 7.31E+00 5.34E-01 9.63E-02 230E-01 3.19E-01
PU242 4890.000 978.000 977.000 1.000 1.0000 100.0000 1.36E+01 9.09E-01 3.24E-02 1.03E-01 4.36E-01
PU-244 4589.000 9.000 9.000 0.000 52050 99.90000 1.26E-01 4.25E-02 1.69E-01 3.76E-01 4.19E-02
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NQTE: Sg of PU242 calculated as sqri(BKG AREA)
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Radiochemistry Batch Checklist, Rev 9
939666 product___ [ Date: l'/ﬂ'/t"

irlena: TYes  [No Comments

Sampie Solids are less than or equal 19100 mg for GAB. '
— ™ N (A

Samoles have baen blank correctad (N required)

It activily less 10° MDA/ MOC, error is 150% or less of
sample activty. i greater 10° MDA/ MOC, amor is 40%
or lass. H balow thae MDA/ MDC. envor is ¢

Instrument souwrce chack is within lmds.
instrumant bkg chack is within lirsts.

Mathod ROL/ LLD has been maet.

¥ duplicala activses are less 5° MOA/ MOC, then RPD

is 100% or less. W graater 5° MDA/ MDC, then RPD 20% or
lass. If beiow the MOA MDC, the RPOD is 0%.

Or masts ihe clent's required RER acceptance critena.

Tracer yokd is 15-125% . C ma-rm
Or maets ihe client’s coniract accepts Criena.

mm-mmnmm
i rad samples. < 5% of lowest activi

NS RN IS

Sampie was run wilhin hold Bme.

Sample was comactly p d it req

(A

Smears Taken for Radioactive baiches.

Mathod Spikee and LCS ane wiivn

mlm«mmmm crternia.

A

Client Special requirements page has been checked.

Raw Oata and/ or spectrum are included and properly siatused.

QC data entered wio QC datshass and baich is in REVW

£

N

RIS RSN

YA Lind

N A

Review sampile msioncal resulls if available \/
(f REMP, results above MOC have been verified -

|Emmmuw)
Laboratones,

revised B/108

Brimary Review Parionsd By: Sgﬂbﬂ—ff L/('l_-"l'/o

Mwmm - I/Q/b
//
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Blank Correction Report

Batch ID 939666

GEL Sampie ID  Client sample ID Parameter Aliquot Result TPU MDA Aliquot Units Activity <5X
Corrected Corrected
Biank Result Blank
1202010814 DUP Plutonium-238 1259 0.00219 0.00155 0.018 -.000992 pCi/g NO
Phitonium-239/240 1.25¢g 0.00 0.00109 0.0206 000992 pCifg YES
1202010815 LCs Piutonium-238 0.108¢g 6.42 0.451 0.182 -01148148  pCilg NO
Plutonium-239/240 0.108 g 34.3 204 0.208 .011481481 pCifp NO
1202010813 MB Plutonium-238 1.009 -0.00124 0.00278 0.0206 -00124 pCilg NO
Phutonium-239/240 1.00 g 0.00124 0.00216 0.0235 00124 pCilg YES
243536004 RE12-10-7597 Phutonium-238 126¢g 0.00221 0.00157 0.0182 -.00008413 pCig NO
Plutonium-239/240 1.26¢g 0.00 0.00111 0.0209 000984127  pCilg YES
General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 1
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Alpha
ettect

rozcopy Software Varsion 2.0
date: 08-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 939666
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE QTY:

SAMPLE ID : S0243536004_PU

1.2585 G

PETECTOR NUMBER

79410

COUNT DATE:11-JAN-2010 12:11:10

ISOTOPE : PU-9/0

AVERAGE %EFFICIENCY :36.7043 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 88.685 ANALYST ‘MXA1
MS/MSD LCS/LCSD _TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B217.CNF;70

ISOTOPE : PU-9/0

ISOTOPE : PU242

BKG DATE : 10-JAN-2010

PCI/G: 4.178E+01 PCI/G: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W217.CNF;26
RESULTS: 3.00237 dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TRU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/lG pCiG
PU-9/0 5155.000 0.000 0.000 0.000 3.4797 99.90000 0.00E+00 1.11E-03 8.93E-03 2.09E-02 1.10E-03°
PU-236 5749.000 4.000 3.000 1.000 21286 100.0000 3.36E-03 2.51E-03 b5.46E-03 1.39E-02 2.50E-03
PU-238 5499.000 2.000 2.000 0.000 2.9680 99.90000 2.21E-03 1.57E-03 7.62E-03 1.82E-02 1.56E-03
PU242 4890.000 1103.000 1102.000 1.000 ) 1.0000 100.0000 1.22E+00 7.07E-02 2.57E-03 8.12E-03 3.66E-02
PU-244 4589.000 8.000 7.000 1.000 5.2050 99.90000 7.73E-03 3.33E-03 1.34E-02 2.97E-02 3.31E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqrt(BKG AREA)
% 3 & %
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Alpha Spech Software Version 2.0
effective mﬁtw

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 939666
SAMPLE DATE : 8-JAN-2010 00:00:00.

SAMPLE ID : 51202010813_PU
SAMPLE QTY: 1.000

G

ISOTOPE : PU-9/0
PCI/G: 4.178E+01

DETECTOR NUMBER  :79411 COUNT DATE:11-JAN-2010 12:11:12
AVERAGE %EFFICIENCY :37.5005 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD : 96.648 ANALYST ‘MXA1
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B218.CNF;68

ISOTOPE : PU-9/0
PCI/G: 4.178E+01

ISOTOPE : PU242
NOMINAL : 3.38543 dpm
RESULTS: 3.27196 dpm

BKG DATE : 10-JAN-2010
EFF FILE : W218.CNF;24
CAL DATE : 28-DEC-2009

DLC
pCi/G

MDC
pCi/G

1.01E-02 2.35E-02
6.15E-03 1.57E-02
8.59E-03 2.06E-02
4.09E-03 1.15E-02
1.51E-02 3.35E-02

UNC
pCi'G

2.15E-03
1.25E-03
2.78E-03
4.36E-02
4.98E-03

NUCLIDE ACTIVITY SUMMARY
NUCLIDE  ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU
AREA  AREA  AREA Sq pC/G  1-SIGMA
PU-9/0 5155.000 2.000 1.000 1.000 3.4797 99.90000 1.24E-03 2.16E-03
PU-236 5749.000  1.000  1.000 0000 21286 100.0000 1.25E-03 1.25E-03
PU-238 5489.000 2.000 -1.000 3.000 2.9680 9990000 -1.24E-03 2.78E-03
PU242 4890.000 1229.000 1227.000 2000  1.4142 100.0000 1.52E+00 8.63E-02
PU-244 4589.000 16.000 16.000 0.000 52050 99.90000 1.99E-02 5.07E-03
" NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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Alpha Spectroscopy Software Version 2.0
aitective date: 09-Mar-1967

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 939666

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE QTY: 1.252

SAMPLE ID : §1202010814_PU

G

DETECTOR NUMBER :79412 COUNT DATE:11-JAN-2010 12:11:15
AVERAGE %EFFICIENCY :38.2986 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 86.073 ANALYST ‘MXA1
MS/MSD LCSACSD TRACER | LIBFILE: ENV_ALPHA_PUN
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B219.CNF;68
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE ;. PU242 BKG DATE : 10-JAN-2010
PCI/G: 4.178E+01 PCI/G: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W219.CNF;24
RESULTS : 291394 dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUGLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU DLC MDC UNG
AREA AREA  AREA Sg pCi/G  1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 0.000 0.000 0.000 3.4797 99.90000 0.00E+00 1.09E-03 8.84E-03 2.06E-02 1.09E-03
PU-236 5749.000 2.000 2.000 0.000 21286 100.0000 221E-03 1.57E-03 5.40E-03 1.38E-02 1.57E-03
PU-238 5499.000 2.000 2.000 0.000 29680 99.90000 2.19E-03 1.55E-03 7.54E-03 1.80E-02 1.55E-03
PU242 4890.000 1116.000 1116.000 0.000 0.0000 100.0000 1.22E+00 7.06E-02 0.00E+00 2.96E-03 3.65E-02
PU-244 4589.000 6.000 6.000 0.000 52050 99.90000 6.56E-03 2.70E-03 1.32E-02 2.94E-02 2.68E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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roscopy Software Version 2.0
te:

Alpha
effectve date: 00-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 939666
SAMPLE DATE : 8-JAN-2010 00:00:00.

SAMPLE ID : $1202010815_PU
SAMPLE QTY:

0.108

G

DETECTOR NUMBER  :79413 COUNT DATE:11-JAN-2010 12:11:17
AVERAGE %EFFICIENCY :37.7498 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :100.313 | ANALYST :MXA1
MS/MSD LCSACSD TRACER LIB FILE : ENV_ALPHA_PU.N
ID: 0244-B ID: 0244-B ID: 1374-A BKG FILE : B220.CNF;68
ISOTOPE : PU-9/0 ISOTOPE : PU-9/0 ISOTOPE : PU242 BKG DATE : 10-JAN-2010
PCI/G: 4.178E+01 PCI/G: 4.178E+01 NOMINAL : 3.38543 dpm EFF FILE : W220.CNF;26
RESULTS : 3.39604 dpm | CAL DATE : 28-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCilG 1-SIGMA  pCi/G pCi/G pCi/G
PU-9/0 5155.000 3109.000 3108.000 1.000 3.4797 99.90000 3.43E+01 2.04E+00 8.92E-02 2.08E-01 6.15E-01
PU-236 5749.000 0.000 0.000 0.000 21286 100.0000 0.00E+00 1.11E-02 5.45E-02 1.39E-01 1.10E-02
PU-238 5499.000 582.000 582.000 0.000 29680 99.90000 6.42E+00 4.51E-01 7.61E-02 1.82E-01 2.66E-01
PU242 4890.000 1282.000 1282.000 0.000 0.0000 100.0000 1.41E+01 894E-01 0.00E+00 2.98E-02 3.94E-01
PU-244 4589.000 22.000 22.000 0.000 52050 99.90000 243E-01 5.35E-02 1.34E-01 2.97E-01 5.17E-02
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of PU242 calculated as sqri(BKG AREA)
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Radiochemistry Batch Checklist, Rev10

Batchs 40 30 ( Product:___\ ) Date: l[kSZko
o Comments

Criteria: (1 N

Sample Solids are less than or equal 10100 mg for GAB, - N( _A,

s

Samples have been blank corrected (if required)

It activity less 10* MDA/ MDC, error is 150% or less of
sample activity. If greater 10* MDA/ MDC, error ia 40%
or less. If below the MDA MDC, error is okay.

Instrument source cheack is within limits.
Instrument bkg check is within mits.

Method ADL/ LLD has been met.

if duplicate activities are less 5* MDA/ MDC, then RPD

is 100% or less. If greater 5* MDA/ MDC, then RPD 20% or
|less. it below the MDA/ MDC, the RPD Is (%.

Or meets the client's required RER acceptance criteria.

Tracer yleld Is 15-125% . Carrier yield 25-125%,
Or meets the cllent's contract acceplance criteria,

[Method blank is Tess than the RDL/ LLD.
(i rad samples, < 5% of lowest activity)

NSNS <Ny SNis

Sample was run within hold time,

Sample was correcily preserved if required. N ( 4_

Smesars Taken for Radioactive batches. (A

Method Spike and LCS are within
75-125% or meets the client's contract acceptance criteria,

No blank spaces on data forms.
All line outs initialed and dated.

No transcripiion errors are apparent.

NA

Aux data is correct. N/A‘

Client Special requirements page has been checked.

Raw Data and/ or spectrum are included and properly statused.

QC data enered into QC database and baich is In REVW

~ 1A

Hit notification complete (if necessary)

N KRIKR

|Batch entered into Case Narative.

Batch Data R DER) completed, if applicable. ~ (A
Batch Data Exception Reports (DER) sacond reviewed and
d@'ﬁm verified 10 be completed. (A

Aliquot_Correction completed if required. (A

Review sample historical resulis if available
(it REMP, results above MDC have been verified
| by historical results, recount or re-analysis.)

GEL Laboratorles, LLC
RAADcheckiistrev10, revised 1/13/2010
Primary Pae By: '36‘/' L-'JJ]— (-— l/I 5;40
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Blank Cofrection Report

Page 116 of 961

Batch ID 940301
GEL Sample ID  CHent sample ID Parameter Aliguot Result TPU MDA Aliquot Units  Activity <5X
Corracted Corrected

Blank Result Biank
1202012275 DUP Uranium-233/234 0507 g 0.446 0.0466 0.0845 023076923  pCilg NO
Uranium-235/236  0.507 g 0.0169 0.009 0.0525 -01220807 pCiig NO
Uranium-238 0.507 ¢ 0.469 0.0483 0.049 002465483  pCilg NO
1202012276 LCS Uranium-233/234 ~ 0.114g 585 0.482 0.328 102631579 pCilg NO
Uranium-235/236  0.114g 0.393 0.0795 0.204 -05420825  pClig NO
Uranium-238 0.114¢g 5.80 0.500 0.190 010964912  pCilg NO

1202012274 MB Uranum-233/234 1.009 0.0117 0.00464 0.0388 0117 pCiig YES
Uranium-2357236 1.009 -0.00618 0.00379 0.0241 -.00619 pCilg NO

Uranium-238 1.00g 0.00125 0.00331 0.0225 00125 pCilg YES
243536001 RE12-10-7608  Uranium-233/234 0509 g 1.36 0.120 0.116 022086248 pCig NO
Uranium-235/238  0.509g 0.0693 0.0186 0.0719 -01216110  pCiyg NO
Uraniym-238 0.508 ¢ 156 0.134 0.0672 002455796  pCily NO
243535002 RE12-10-7607  Uranim-233/234 0502 g 0.553 0.0629 0.132 023306773 pCilg NO
Uranium-235/236 05029 0.0578 0.0179 0.0818 -01233068  pCllg NO
Uranium-238 0.502¢ 0.510 0.0592 0.0765 002400040  pCifg NO
243536003 RE12-10-7596  Uranium-233/234 0505¢ 0.987 0.0838 0.0775 023168317 pCig NO
' Uranium-235/236 05059 0.0495 0.0142 0.0481 -01225743  pCilp NO
Uranium-238 0.505g 1.10 0.0917 0.045 002475248  pCilg NO
243536004 RE12-10-7597  Uranum-233/234 0.506¢ 0.951 0.080 0.0722 023122530 pCilg NO
Uranium-236/236  0.508¢ 0.0662 0.0145 0.0448 -01223320  pCily NO
Uranium-238 0.506 g 0.927 0.0785 0.0419 002470356 pCilg NO
243536005 RE12-10-7608  Uranium-233/234 0502 ¢ 0.495 0.0488 0.0754 023306773 pCilg NO
Uranium-236/236  0.502g 0.0692 0.0152 0.0468 -01233068 pClig NO
‘ Uranium-238 0.502 g 0.394 0.0413 0.0437 002490040 pCilg NO
243536006 RE12-10-7600  Uranium-233/234  0.501 g 0.795 0.0706 0.0789 023353293 pCig NO
Uranium-236/238 0501 ¢ 0.0566 0.0139 0.049 01235529  pGilg NO
Uranium-238 0.501 g 117 0.0969 0.0458 002495010 pCilg NO
243536007 RE12-10-7601 Uranium-233/234 0504 ¢ 0.567 0.0546 0.0794 023214286 pCilg NO
Uranium-235/236  0.504 g 0.038 0.0113 0.0493 01228175 pCilg NO
Uranium-238 0.504 g 0426 0.0442 0.0461 002480159 pCilg NO
243536008 RE12-10-7602  Uranium-233/234 0.500g 0723 0.0653 0.0767 0234 pCilg NO
Uranium-235/236  0.500 g 0.0489 0.0134 0.0476 -01238 pClig NO
Uranium-238 0.500 g 0.869 0.0753 0.0445 0025 pClig NO
243536009 RE12-10-7509  Uranium-233/234 0.505¢ 0511 0.0483 0.0736 023168317 pCilg NO
Uranium-235/236  0.505g 0.0352 0.0112 0.0457 01225743  pCilg NO
Uranium-238 0.505 g 0.482 0.0473 0.0427 002475248  pCilg NO
243536010 RE12-10-7588  Uranium-233/234  0.506 g 1.45 0.118 0.0795 073122530 pCilg NO
Uranium-235/236  0.506 g 0.114 0.0206 0.0494 -01223320 pCilg NO
Uranium-238 05069 173 0.136 0.0461 002470356  pClg NO
243536011 RE12-10-7603  Uranium-23¥234 0.508¢ 0450 0.0445 0.0715 02303149 pCilg NO
Uranium-235/236  0.508 g 0.0428 0.0114 0.0444 -01218504 pCilg NO

General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 2




Blank Correction Report

GEL Sample ID  Cllent sample ID  Parameter Aliquot Result TPU MDA Aliquot Units  Activity <5X
Corrected Corrocted
Blank Result Blank
243536011 RE12-10-7603 Uraniurn-238 0.508 g 0.436 0.0437 0.0415 002460630 pCllg NO
General Engineering Laboratories Blank Correction Report Version 1: Page: 20f 2
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Alpha Spectrozcopy Software Version 2.0
eﬂechinpgmdale: 08-Mar-1957

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536001_UU
SAMPLE QTY:

0.509 G

DETECTOR NUMBER

76225

COUNT DATE:14-JAN-2010 07:37:47

ISOTOPE : U-238
PCI/G : 5.750E+00

AVERAGE %EFFICIENCY :25.2089 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 93.805 ANALYST KXM4
MS/MSD LCSACSD TRACER LIB FILE ;: ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B159.CNF;363

ISOTOPE : U-238
PCI/G: 5.750E+00

ISOTOPE : U232
NOMINAL : 4.51090 dpm
RESULTS : 4.23550 dpm

BKG DATE : 13-JAN-2010
EFF FILE : W159.CNF;102
CAL DATE : 15-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-8IGMA  pCi/G pCi/lG pCi/G
U-3/4  4763.020 368.000 363.921 3.000 6.0782 100.0000 1.36E+00 1.20E-01 5.29E-02 1.16E-01 7.19E-02
U232 5302.100 1069.000 1067.000 2.000 1.4142 100.0000 3.99E+00 3.08E-01 1.23E-02 3.47E-02 1.22E-01
U-235 4391.000 15.000 15,000 0.000 27628 80.90000 6.93E-02 1.86E-02 2.97E-02 7.19E-02 1.79E-02
U-238 4184.730 418.000 418.000 0.000 3.2810 100.0000 1.56E+00 1.34E-01 2.85E-02 6.72E-02 7.64E-02
NOTE: S%calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
& % o
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Al Speclmscg Software Version 2.0
g‘laecﬁve date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REFORT

BATCH NUMBER: 240301

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE QTY:

0.502

SAMPLE ID : 50243536002_UU

G

DETECTOR NUMBER  :79994 COUNT DATE:14-JAN-2010 07:37:50
AVERAGE %EFFICIENCY :24.6839 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD : 85.467  ANALYST ‘KXM4
MS/MSD LCSACSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A iD: 0244-A iD: 1283-H BKG FILE : B160.CNF;365
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 13-JAN-2010
PCI/G: 5.750E+00 PCI/G : 5.750E+00 NOMINAL : 4.51089 dpm EFF FILE : W160.CNF;114
. RESULTS: 3.85533dpm | CAL DATE: 15-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCiiG  1-SIGMA  pCi/G pCi/G pCilG
U-3/4 4763.020 132.000 130.038 1.000 6.0782 100.0000 5.53E-01 6.29E-02 6.01E-02 1.32E-01 4.89E-02
U232 5302100 952.000 951.000 1.000 1.0000 100.0000 4.05E+00 3.18E-01 9.80E-03 3.13E-02 1.31E-01
U-235 4391.000  11.000  11.000 0.000 27628 80.90000 5.78E-02 1.79E-02 3.38E-02 8.18E-02 1.74E-02
U-238 4184.730 120.000 120.000 0.000 _(_3._2810 100,0000 5.10E-01 5.92E-02 3.25E-02 7.65E-02 4.66E-02
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha 5 mwg Software Version 2.0
ﬂv‘amﬁ:dam: Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

DETECTOR NUMBER  :70323

SAMPLE ID : $0243536003_UU

SAMPLE QTY:

0.505

G

COUNT DATE:14-JAN-2010 07:32:17

AVERAGE %EFFICIENCY :36.9748 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 96.414 ANALYST :KXM4 _
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B162.CNF;160
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G: 5.750E+00 PCI/G : 5.750E+00 NOMINAL : 4.51090 dpm EFF FILE : W162.CNF;63
RESULTS : 4.34915dpm | CAL DATE : 22-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN  ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCilG  1-SIGMA  pCi/G pCi/G pCi/G
U-3/4 4763.020 396.000 394.375 0.000 6.0782 100.0000 9.87E-01 8.38E-02 3.54E-02 7.75E-02 4.97E-02
U232 5302.100 1609.000 1607.000 2.000 1.4142 100'0000. 4.02E+00 293E-01 8.23E-03 2.32E-02 1.00E-O1
U235 4391.000 18.000  16.000 2.000 27628 80.90000 4.95E-02 1.42E-02 1.99E-02 4.81E-02 1.38E-02
U238 4184730  441.000 439.000 2000 32810 100.0000 1.10E+00 9.17E-02 1.91E-02 4.50E-02 5.27E-02
NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
TE: Sg of U232 calculated as sqrt{BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Version 2.0
H

eflocive date: 08 Mar1997 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301 SAMPLE ID : 50243536004_UU
SAMPLE DATE : 21-DEC-2009 00:00:00 SAMPLE QTY: 0.506 G
DETECTOR NUMBER :70324 : COUNT DATE:14-JAN-2010 07:32:21
AVERAGE %EFFICIENCY :37.7750 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :101.184 ANALYST _ :KXM4
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B163.CNF;161
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G: 5.750E+00 PCYG: 5.750E+00 NOMINAL : 4.51090 dpm EFF FILE : W163.CNF;52

RESULTS: 4.56432 dpm | CAL DATE : 21-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY  TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G

U-3/4 4763.020 410.000 408.258 0.000 6.0782 100.0000 9.51E-01 8.00E-02 3.29E-02 7.22E-02 4.71E-02
U232 5302100 1724.000 1723.000 1.000 1.0000 100.0000 4.02E+00 2.90E-01 5.42E-03 1.71E-02 9.68E-02
U-235 4391.000 23.000 23.000 0.000 27628 80.90000 6.62E-02 1.45E-02 1.85E-02 4.48E-02 1.38E-02
U-238 4184.730  400.000 398.000 2.000 3.2810 100.0000 9.27E-01 7.85E-02 1.78E-02 4.19E-02 4.67E-02

NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Spectroscopy Software Varsion 2.0

eftective date: 09-Mar-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536005 _UU
SAMPLE QTY: 0.502 G

Page 122 of 961

DETECTOR NUMBER  :70325 COUNT DATE:14-JAN-2010 07:32:23
AVERAGE %EFFICIENCY :37.7257 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 97.730 ANALYST ‘KXM4
MS/MSD | LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID : 0244-A ID: 1283-H BKG FILE : B164.CNF;158
ISOTOPE : U-238 ISOTOPE ; U-238 ISOTOPE ; U232 BKG DATE : 10-JAN-2010
PCI/G: 5.750E+00 PCIV/G: 5.750E+00 NOMINAL : 4.51089 dpm EFF FILE : W164,.CNF;52
RESULTS : 4.40848 dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCilG 1-8IGMA  pCi/G pCi/G pCi/G
U-3/4 4763.020 208.000 203.320 3.000 6.0782 100.0000 4.95E-01 4.88E-02 3.44E-02 7.54E-02 3.52E-02
U232 5302.100 1676.000 1662.000 14.000 3.7417 100.0000 4.05E+00 2.94E-01 2.12E-02 4.90E-02 1.00E-01
U-235 4391.000 23.000 23.000 0.000 2.7628 80.90000 692E-02 152E-02 1.93E-02 4.68E-02 1.44E-02
U-238 4184.730 164.000 162.000 2.000 3.2810 100.0000 3.94E-01 4.13E-02 1.86E-02 4.37E-02 3.14E-02
NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: $Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity.
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A e B vy vagy Vomon 2.0 GEL Laboratories LLC
. ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301 SAMPLE ID : 50243536006_UU
SAMPLE DATE : 21-DEC-2009 00:00:00 SAMPLE QTY: _ 0.501 G
DETECTOR NUMBER  :72544 COUNT DATE:14-JAN-2010 07:32:25
AVERAGE %EFFICIENCY :37.9939 ELAPSED LIVE TIME(SEC):  60000.00
% YIELD . 92.953 ANALYST "KXM4
MS/MSD | LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B165.CNF:158
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G : 5.750E+00 PCI/G: 5.750E+00 | NOMINAL: 4.51089dpm | EFF FILE : W165.CNF:52

RESULTS : 4.19299 dpm | CAL DATE : 21-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE  ENERGY GROSS  NET BKG BKG  %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCi/lG  1-SIGMA pCi/G  pCilG  pCilG

U-3/4 4763.020 314.000 312.390 0.000 6.0782 100.0000 7.95E-01 7.06E-02 3.60E-02 7.89E-02 4.50E-02
U232 5302.100 1596.000 1592.000 4.000 2.0000 100.0000 4.06E+00 2.96E-01 1.18E-02 3.06E-02 1.02E-01
U-235  4391.000 18.000 18.000 0.000 27628 80.90000 5.66E-02 1.39E-02 2.02E-02 4.90E-02 1.34E-02
U-238 4184730  460.000 460.000 0.000 3.2810 100.0000 1.17E+00 9.69E-02 1.94E-02 4.58E-02 5.46E-02

NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: 5g of U232 calculated as sqrt(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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mc\mm Version 2.0

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301

SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : $0243536007_UU
SAMPLE QTY: 0.504

G

DETECTOR NUMBER  :74545

COUNT DATE:14-JAN-2010 07:32:26

AVERAGE %EFFICIENCY :39.1731 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD . 89.022 ANALYST ‘KXM4
MS/MSD LCS/ALCSD TRACER LIB FILE : ENV_ALPHA UUN
1D 0244-A ID : 0244-A ID: 1283-H BKG FILE : B166.CNF;159
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G : 5.750E+00 PCI/G: 5.750E+00 NOMINAL : 4.51089 dpm EFF FILE : W166.CNF;52
RESULTS: 4.01569dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA . AREA Sg pCVG 1-SIGMA  pCi/G pCiG pCVG
U-3/4 4763.020 224.000 221.411 1.000 6.0782 100.0000 5K.67E-01 5.46E-02 3.62E-02 7.94E-02 3.83E-02
U232 5302.100 1577.000 15672.000 5.000 2.2361 100.0000 4.03E+00 2.94E-01 1.33E-02 3.36E-02 1.02E-01
U-235  4391.000 12.000 12.000 0.000 2,7628 80.90000 3.80E-02 1.13E-02 2.04E-02 4.93E-02 1.10E-02
U-238 4184.730 167.000 166.000 1.000 3.2810  100.0000

Activity (COUNTS)

4.25E-01 4.42E-02 1.96E-02 4.61E-O2 332E 02

NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to 1J-3/4 net area due to tracer impurity
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Software Vergion 2.0

Al
wmws date; 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : S0243536008_UU

Page 125 of 961

SAMPLE QTY: 0.500 G
DETECTOR NUMBER :72546 COUNT DATE:14-JAN-2010 07:32:29
AVERAGE %EFFICIENCY :38.6386 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 94215 ANALYST ‘KXM4
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B167.CNF;159
ISOTOPE : U-238 | ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCl/G : 5.750E400 PCI/G: 5.750E+400 NOMINAL : 4.51090 dpm EFF FILE : W167.CNF;52
RESULTS : 4.24994 dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-SIGMA  pCi/G pCi/G pCi/G
U-3/4 4763.020 297.000 292.341 3.000 6.0782 - 100.0000 7.23E-01 6.53E-02 3.50E-02 7.67E-02 4.27E-02
U232 5302.100 1643.000 1641.000  2.000 1.4142 100.0000 4.06E+00 2.95E-01 8.14E-03 2.30E-02 1.00E-01
U235 4391.000 17.000  16.000 1.000 2.7628 80.90000 4.89E-02 1.34E-02 1.97E-02 4,76E-02 1.30E-02
U238 4184730 352.000 351.000 1.000 3.2810 100.0000 B8.69E-01 7.53E-02 1.89E-02 4.45E-02 4.65E-02
NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqrii{BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Al

ipha Spact

ghoctive data: D3-Mar-1997

Software Version 2.0

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : 50243536009_UU
SAMPLE QTY: 0.505 G

DETECTOR NUMBER 72547
AVERAGE %EFFICIENCY :39.2421

COUNT DATE:14-JAN-2010 07:32:32

ELAPSED LIVE TIME(SEC): 60000.00

Page 126 of 961 ;

% YIELD : 95.706 ANALYST ‘KXM4
MS/MSD LCSLCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID : 0244-A ID: 1283-H BKG FILE : B168.CNF;159
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCVG : 5.750E+00 PCI/G : 5.750E+00 NOMINAL : 4.51089 dpm EFF FILE : W168.CNF;52
RESULTS: 4.31718dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA  AREA  AREA Sg pCi/G  1-SIGMA  pCi/G pCi/G pCi/G
U-3/4 4763.020 217.000 215.288 0.000 6.0782 100.0000 5.11E-01 493E-02 3.36E-02 7.36E-02 3.48E-02
U232 5302.100 1697.000 1693.000  4.000 2.0000 100.0000 4.02E+00 2.91E-01 1.11E-02 2.85E-02 9.80E-02
U-235 4391.000  13.000  12.000 1.000 27628 80.90000 3.52E-02 1.12E-02 1.89E-02 4.57E-02 1.10E-02
U-238 4184.730 204.000 203.000 1.000 3.2810 100.0000 4.82E-01 4.73E-02 1.81E-02 4.27E-02 3.40E-02
NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqrt(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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A e B arvags verson 20 GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301 SAMPLE ID : $0243536010_UU
SAMPLE DATE : 21-DEC-2009 00:00:00 SAMPLE QTY:  0.506 G
DETECTOR NUMBER  :72548 COUNT DATE:14-JAN-2010 07:32:35
AVERAGE %EFFICIENCY :37.7552 ELAPSED LIVE TIME(SEC):  60000.00
" % YIELD . 91.805 ANALYST KXM4
MS/MSD LCSALCSD TRACER LIB FILE : ENV_ALPHA UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B169.CNF:161
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G: 5.750E+00 PCI/G: 5.750E+00 NOMINAL : 4.51090 dpm EFF FILE : W169.CNF;62
RESULTS: 4.14529dpm | CAL DATE : 21-DEC-2009

NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCilG 1-SIGMA  pCV/G pCi/G pCi/G
U-3/4 4763.020 566.000 564.419 0.000 6.0782 100.0000 1.45E+00 1.16E-01 3.63E-02 7.95E-02 6.10E-02
U232 5302.100 1568.000 1564.000 4.000 2.0000 100.0000 4.02E+00 2.93E-01 1.19E-02 3.08E-02 1.02E-01
U-235 4391.000 36.000 36.000 0.000 27628 80.90000 1.14E-01 2.06E-02 2.04E-02 4.94E-02 1.90E-02
U-238 4184.730 675.000 675.000 0.000 3.2810 100.0000 1.73E+00 1.36E-01 1.96E-02 4.61E-02 6.67E-02

NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Specirscopy Software Version 2.0
effective date: 09-Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE ID : S0243536011_UU
SAMPLE QTY:

0.508 G

DETECTOR NUMBER :72549 COUNT DATE:14-JAN-2010 07:32:37
AVERAGE %EFFICIENCY :36.7019 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD 1 104.747 ANALYST :KXM4
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B170.CNF;159
ISOTOPE : U-238 ISOTOPE : -238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G : 5.750E+00 PCI/G : 5.750E+00 NOMINAL : 4.51090 dpm EFF FILE : W170.CNF;52
RESULTS : 4.72503dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA  AREA Sg pCi/lG  1-SIGMA  pCi/lG pCi/G pCi/G
U-3/4 4763.020 197.000 195.248 0.000  6.0782 100.0000 4.50E-01 445E-02 3.26E-02 7.16F-02 3.22E-02
U232  5302.100 1738.000 1733.000 5.000 22361 100.0000 4.00E+00 2.89E-01 1.20E-02 3.02E-02 9.64E-02
U-235 4391.000 15.000 15.000 0.000 27628 80.90000 4.28£-02 1.14E-02 1.83E-02 4.44E-02 1.10E-02
U-238 4184.730 191.000 189.000 2.000 3.2810 100.0000 4.36E-01 4.37E-02 1.76E-02 4.15E-02 3.20E-02
NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqrt(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
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Alpha Software Version 2.0
eftective date: 09-Mar-1897

GEL Laboratories LLC
ALPHA SPECTROSCOPY REFORT

BATCH NUMBER: 940301
SAMPLE DATE : 11-JAN-2010 00:00:00

SAMPLE QTY:

SAMPLE ID : $1202012274_UU
1.000 G

DETECTOR NUMBER  :78260

COUNT DATE:14-JAN-2010 07:32:40

AVERAGE %EFFICIENCY :38.3524 ELAPSED LIVE TIME(SEC): 60000.00
%YIELD  : 93819 ANALYST ‘KXM4
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID: 0244-A ID: 1283-H BKG FILE : B171.CNF;165
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G : 5.750E+00 PClVG : 5.750E+00 NOMINAL : 4.50829 dpm EFF FILE : W171.CNF;69
RESULTS : 4.22962 dpm | CAL DATE ; 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg pCi/G 1-8IGMA  pCi/G pCi/G pCi/G
U-3/4 4763.020  13.000 9.360 2.000 6.0782 100.0000 1.17E-02 4.64E-03 1.77E-02 3.88E-02 4.58E-03
U232 5302100 1626.000 1622.000 4.000 2.0000 100.0000 2.03E+00 1.47E-01 5.82E-03 1.50E-02 5.05E-02
U-235 4391.000 1.000 -4.000 5.000 2.7628 80.90000 -6.19E-03 3.79E-03 9.95E-03 241E-02 3.79E-03
U-238 4184.730 4,000 1.000 3.000  3.2810 100.0000 1.25E-03_ 3.31E-03 9.56E-03 2.25E-02 3.31E-03
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
5 L & 5
>:° >>§% >g§ o= o= §$>
AR
,,% 3 9§ %sa
131 |
118 |
- 105
2 gL
2
2 79
o
Q 66 |
oy 53|
S
k11 40
<
27
14
1_IIIIIIIIIJIIIJIIILIJ1II WL L e PR Y I R Y P I Y P Y I |
2375 2771 3172 3576 3?85 "1398 4814 5235] 5660 6089 6522 6959 7400

Energy (keV)
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Alpha §) mso% Software Version 2.0
eﬁectmddala: Mar-1997

GEL Laboratories LLC
ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 21-DEC-2009 00:00:00

SAMPLE 1D : $1202012275_UU
SAMPLE QTY:

0.507

G

DETECTOR NUMBER :78772

COUNT DATE:14-JAN-2010 07:32:43

AVERAGE %EFFICIENCY :38.4140 ELAPSED LIVE TIME(SEC). 60000.00
% YIELD : 84775 ANALYST ‘KXM4
MS/MSD LCSACSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID : 0244-A ID: 0244-A ID: 1283-H BKG FILE : B172.CNF;163
ISOTOPE : U-238 ISOTOPE : U-238 ISOTOPE : U232 BKG DATE : 10-JAN-2010
PCI/G : 5.750E+00 PCI/G: 5.750E+00 NOMINAL : 4.51090 dpm EFF FILE : W172.CNF;62
RESULTS: 3.82411dpm | CAL DATE : 21-DEC-2009
NUCLIDE ACTIVITY SUMMARY
NUCLIDE ENERGY GROSS NET BKG BKG %ABUN ACTIVITY TPU DLC MDC UNC
AREA AREA AREA Sg ' pCiiG 1-8IGMA  pCi/G pCi/G pCVG
U-3/4 4763.020 166.000 163.516 1.000 6.0782 100.0000 4.46E-01 4.66E-02 3.86E-02 8.45E-02 3.51E-02
U232  5302.100 1473.000 1468.000 5.000 22361 100.0000 4.01E+00 2.95E-01 1.42E-02 3.58E-02 1.05E-0t
U-235  4391.000 6.000 5.000 1.000 27628 80.90000 1.69E-02 9.00E-03 2.17E-02 5.25E-02 8.92E-03
U-238 4184.730 173.000 172.000 1.000 3.2810 100.0000 4.69E-01 4.83E-02 2.08E-02 4.90E-02 3.60E-02
NOTE: Sg calculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to U-3/4 net area due to tracer impurity
3B % 3 &
of -8 g
= étg = §$> -3 ‘R) > Eig =3
Faild igl 1yl
1111
100 |.
& 89
% 78 |
3 67
o 56 |
%‘ 45|
g 34
23
12 l
1-IIJIILI.IIII.IIIJ.II.L..l wibl | il Lk b B Y O W Y N N ) N
2366 2763 3164 3569 3978 HBQF 48p8 | 5228| 5653 6081 6514 6950 7390
Energy (keV) g s g §
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Alpha Software Version 2.0

effective date: F-1997

GEL Laboratories LLC

ALPHA SPECTROSCOPY REPORT

BATCH NUMBER: 940301
SAMPLE DATE : 11-JAN-2010 00:00:00

SAMPLE ID : $1202012276_UU
SAMPLE QTY:

0.114 G

ISOTOPE : U-238

DETECTOR NUMBER :SAMPLE COUNT DATE:14-JAN-2010 07:32:15
AVERAGE %EFFICIENCY :36.6119 ELAPSED LIVE TIME(SEC): 60000.00
% YIELD :101.914 _ ANALYST :KXM4
MS/MSD LCS/LCSD TRACER LIB FILE : ENV_ALPHA_UU.N
ID: 0244-A ID : 0244-A ID: 1283-H BKG FILE : B161.CNF:160

PCI/G : 5.750E+00

ISOTOPE : U-238
PCI/G: 5.750E+00

ISOTOPE : U232
NOMINAL : 4.50829 dpm
RESULTS : 4.59460 dpm

BKG DATE : 10-JAN-2010
EFF FILE : W161.CNF;56
CAL DATE : 23-DEC-2009

NUCLIDE

NUCLIDE ACTIVITY SUMMARY

ENERGY GROSS NET BKG

AREA AREA AREA
U-3/4 4763.020 535.000 533.299 0.000
U232 5302.100 1683.000 1682.000 1.000
U-235  4391.000 31.000 30.000 1.000
U-238 4184.730 558.000 556.000 2.000

BKG
Sg

6.0782
1.0000
2.7628
3.2810

%ABUN

100.0000
100.0000
80.90000
100.0000

ACTIVITY
pCi/G
5.65E+00
1.78E+01
3.93E-01
5.89E+00

TPU DLC
1-SIGMA  pCi/G

4.82E-01 1.50E-01
1.38E+00 2.46E-02
7.95E-02 -8.41E-02

5.00E-01 8.0BE-02

Activity (COUNTS)

121
109 |
97 |
85
73
61
49 |
37 L
25
131

T Lt b b ol Ll b Ly dud 1

NOTE: Sgcalculated via blank population (updated 5-JAN-2010)
NOTE: Sg of U232 calculated as sqri(BKG AREA)
NOTE: Corrections made to 1J-3/4 net area due to tracer impurity

2372 2767 3167 3570 3977 @38p

Energy (keV)

%
'Sa%
i

A

5357 ke

FOATL

MDC
pCi/G

3.28E-01
7.80E-02
2.04E-01
1.90E-01

UNC

pCi/G
2.45E-01
4.35E-01
7.40E-02

2.51E-01

IS S S Y O 9 1y G I |

5223| 5646 6073 6504 6939 7378
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| Radiochemistry Batch Checklist, Rev 9
satche__ 157107 d Product;__ISs pate:__1 ()

[Criena: Yas No Commenis

Sample Solids are less than or equal 10100 mg for GAB. b

N

Samples have been blank corrected (if
if%WW'MDNMDC.mis 150% or less of
hsample activity. If greater 10* MDAY MOC, error is 40%
or las. i below the MDA/ MOC, ermor is okay.

N

Instrumant source check is within limits,
Instrument bikg clteck i within limits.

Methoo ROULLD tas beenmet,___
If dupl are lags 5* MDA/ MDC, then RPD

is 100% or less. if greatar 5* MDA/ MDC, then RPD 20% or
less. if beiow the MDA/ MDC, the RPD is 0%.

Or meets the 's required AFR nee ctileria,

<<

Tracer yield is 15-125% . Y yiold 25-125%,
Or meets the client's contract acceptance criterla. NA

Method Dlank is less than the RO/ LLD.
if rad < 5% of lowest activily)

Jd~

Sample was run within hold time.

Sarple was correcily preserved  reqtdrad.

%[5

Smears Taken for Radioactive batches.

Method Spike and LCS are within /
75-125% or meels the cilent’s contract acceptance criteria.

0 blank spaces on data forms,
Alf line outs initisled and dated. J

No transcription errors are apparent.

Aux data is corect, M

|Client Special requirements page has been checked. v

Raw Daia and/ or specirum are included and property statused.

QC data entered into QC database and balch is in REVW

Hit notification compiete (il necessary) aff

Baich entered into Case Narrative,

e %[5

Review sample historical results if avaliable /
(#f REMP, results above MOC have been verified
historical results, recount of re-analysls.)

1. Laboratories, 11.C

revisad 8/1/08 M{
Primaty Revisw Parformed By ’ wa}, yfh}lD
U o

8 dury Review P d By: é ﬂz‘% NI NEY-)
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Failed RDL Report

Batch 1d Samp Id Sample Type Run Date YIELD Parmname Result

937074 243536001 SAMPLE 09-~JAN-10 Americium-241 0.1002
Cerlum-139 0.03531
Thorium-234 0.4842

937074 243536002 SAMPLE 08-JAN-10 © Sodium-22 -0.027 .

937074 2435368003 SAMPLE 09-JAN-10 Americium-241 0.0252
Cerium-139 -0.00416
Thorium-234 0.7886

937074 243536004 SAMPLE - 08-JAN-10 . __:_A_rr_vericium-zu -0.01865 .

937074 243536005 SAMPLE 09-JAN-10 Cerium-139 0.01175
Cesium-134 0.08122 0.1259 0.100
Europium-152 0.09745 0.2081 0.200
Ruthenium-108 0.3358 0.8046 0.800
Sodiun-22 0.04185 0.1112 0.080

937074 243536008 SAMPLE 09-JAN-10

937074 243536007 SAMPLE 08-JAN-10 Amoricium-241 -0.4168 0.5011 0.200
Cerium-139 0.03691 0.06468 0.050
Sodium-22 -0.00856  0.0845 0.080
Thorium-234 1.28 4,045 2.00

937074 243536008 SAMPLE 09-JAN-10 Americlum-241 0.1018 0.2587 0.200

__ Thorium-234 06253 207 2%

937074 243536009 SAMPLE 09-JAN-10 Americium-241 0.03937 0.2239 _ 0.200

937074 243536010 SAMPLE 08-JAN-10 ) Americium-24 1 0.1508 0.2938 6.200

937074 243536011 SAMPLE 09-JAN-10 )

937074 243547002 SAMPLE 08-JAN-10 Americium-241 -0.06342  (.3266 0.200
Cerium-139 -0.02264 0.06271 0.050
Sodium-22 -0,01318 0.08774 0.080
Thorum-234 2.343 2.694 2.00

937074 243547003 SAMPLE 09-JAN-10 Amaericium-241 0.09569 0.3625 0.200
Cerium-139 -0.02149  0.07306 0.050
Europium-152 -0.09165 0.2265 0.200
Mereury-203 0.08125 0.1085 0.100
Sodium-22 0.01375 C.1005 0080
Tin-113 000762  0.1068 0.100
Uranium-235 0.1996 0.5232 0.500

937074 243555001 SAMPLE 09-JAN-10

937074 ‘243555002 SAMPLE _ 09-JAN-10 . .

937074 1202005192 @ MB 08-JAN-10

937074 1202005193 pup 09-JAN-10 o o

937074 1202005194 LCS 08-JAN-10 Cerium-139 0.01853 0.071114 0,050
Cesium-134 0.146 0.158 0.100
Europium-152 -0.016885 0.2837 0.200
Ruthenium-106 -0.1604 0.9064 0.800
Sodium-22 0.08326 0.09894 0.080

Page 1
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Failed RDL Report

Batch id Samp id Sample Type Run Date YiELD Parmname Result MDA ADL
937074 1202005184 LCs 05~JAN-10 Thorium-234 ~1.221 4,493 2.00
Tin-113 -0.05002  0.1222 0.100
Page 2
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Gamma Review Report based on Result > MDA for Batch:937074 http://prodsvrO1.gel.com:7778/pls/lims/gamma_review.create_quals?...

] of 13

Gamma Review Report based on Result > MDA for Batch:937074

Sample  Collect "Run Days Sample | o ' , '
D Date Date ‘ Past T Status Instance Client  Project Quals . Zero? queue
243536001  21-DEC0912:00  O00JAN-101407 {151 SAMPLE LOAD 1 LANL  LANLDIOGJIGEL N RGSP
Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Actinium-228  N% 1061 02237 pCilg 02355 N

Americiom-243 &7 04076 004412 pCig 0J043 N . 7462 | 1286 IDENTIFED 9837 1

i Annihilation Rad. 0.2116 003648 pCig 004839 N 5112 | 2478 IDENTIRED 1701 [}

Barium-137Tm  N& 0.2719  0.03314 pCig 006733 N 6616 2 196 IDENTIFIED 194

Bismuth-211 4004 0209 pCig 00479 Y 3516 4 1353 IDENTIED 6752 Jot—
N .

9116 3 1869 IDENTIFIED 2046 [

g
Bismuh212 LA LIS6 022385 pCig 07285 0 10 FAIL_ABUND 0
| Bismuth214 v 1203 0.0KM5 pCig 0109 0200 6092 4 1609 IDENTIFED 6555
 Cadmiumi09 w2890 0514 pCig L362 Y 8689 3 146 IDENTIED 1707 X
Cerium-143 7184 1093 oCilg 0 N 0 110 SHORT_HLIF 0
 Ceswm-137 7 02874 003504 pCig 007117 0100 6616 2 156 IDENTIFED 1194 |
i Gross Gamma 8088 1262 pCig 3292 N L ;
‘ Todine-123 HE 4.02E+08 4.65E+08 pCig 0 N 4] 11 0 SHORT HLIF ¢ o
" lodine-135 493E+190 g 0 N o i o SHORT_HLIF 0 O
Krypon-85  HE 1909 401 pCig 1S3 N © o NOT_IDENT! 0 )

| Leat212 'y 159 008093 pCig 0.09% 0100 2384 4 1356 IDENTIFED 3472 1]
C Lead-214 v 1303 0.1104 pCig 0.1213 0100 3516 4 1353 IDENTIFED 6752 [

| Lutetum-l7? | A- 5886 1189 pCig3433 N 0 11 0 FADLLABUNDO

| Nepwnium-237 1~Y 08304 01706 pCig 03981 N 8689 3 1246 IDENTIFIED 17.07 [T

| Niobium9Sm |/~ 05565 008614 pCug 02906 N 0 11 0  NOTUDENTIO [
Niobivm-97 ~ HE  3.27E+06 2.82E+06 pCug 0 N 0 10  SHORTHUFO
Polonium-212 % 1598 008093 pCig 0.0996 N 2384 4 135 IDENTIED 3472 |
Polonium-214 M€ 1393 01104 pCug 00213 N 3516 4 1353 IDENTIFIED 6752 1

. Polonium216 M LS9 008093 pCig 0.0996 N 2384 4 1356 IDENTIFIED 3472 7

. Polonium218 N, 1393 01104 pC¥g 00213 N 3516 4 1353 IDENTIFED 6752 ©.

' fousimdo ¥ 2093 L0 pCUg 072 100 1461 | 2212 DENTFED 4045 [
Radium-224 4175 05863 pCig LI33 Y 2414 1 L7 IDENTIHED 1375 SAAF
Radium-226 1203 009046 pCig 01096 Y 6092 4 1609 IDENTIIED 6555

e
v o
Radium-228 / 1061 022357 pCig B.2355 0500 9116 3 1869 IDENTIFIED 2046 |
U Stontium-85 oA 04021 002159 pCUg 00847 Y O 11 0 NOT_IDENTI 0 Ul Datareiected dus to low sbundance,
{ Tnaliom208 <7 04468 0.04667 pCilg 0.03998 0.080 583.1 | 1253 IDENTIFED 10.03 .
; Thorum-228 R 1629 00828 pCug 01015 N 2384 4 135 IDENTIFED 3472
! Thorium-230 ML 1203 009046 pCig 0,009 N 6092 4 1609 IDENTIFED 6555 )
! Thorwm232  MT 2061 02237 pCUp 02355 N 9116 3 1869 IDENTIFED 2046 .~
| Tinl26 W 02828 005022 pCiig 0.0338 N 8689 3 1246 IDENTIFED 1707 ([
C Tsmium-44 LA 0285 003006 pCig 003 N 0 11 O NOT_IDENTI 0 o
| Unnium23¢ N 1203 009046 pCig 01096 N 6092 4 1609 IDENTIFED 6355
| Zirconium-§7 2.36K+08 5.75E407 pCi/g 0 N ©0 110  SHORTHLF 0
*"“Numberof isotopes 1dmuﬁedw1makcyhnent tmsenergy
E Snmple Cﬁ;ct g’:‘: ,g:: Smle Statuy | lnstanee Client j Project Quals Zero? | quene
;wssa)oz " U21-DEC09 1200 09-JAN-101408 /191  SAMPLE LOAD 1 LANL LANLOIOGGEL N RGSP

Name Result  Uncert. Units MDA RDL Energy *+* FWHM Comb Act Rpt Err(%) Quat Quat Comment
Actiniom228 R 1401 01624 pCg 0219 N 9il4 3 175 IDENTIFIED 1002

Americium-243 \NT 03229 002979 pCifg 0.0748 N 7484 | 029 IDENTIFED 8301
Annihitation Rad. HE 0.09413 003618 pCi/g 0.04508 N 511 | 1515 IDENTIFIED 3818 "
Bismub-211 U 3367 02719 pCig 03123 Y 3519 4 1241 IDENTIRED 6715
1
4

Bismuth-212  wR-  LIS8 02057 pCig 04885 N 7284 1 2243 IDENTIED 25
Bismuth-214 v 1.015 0.09456 pCi/g 0.1208 0.200 609.5 1.522 IDENTIFIED 7.744

i Bromine-T7  HE 1267 1618 pCifg 0 N 0 130 SHORT_HLF 0

i Cufmium09 NTU 2822 04426 pCig 1029 Y 8718 3 1171 IDENTIFIED 1497
Cadmium-115  HE 76 1823 pCig 0 N 0 13 0 SHORT_HLIF 0

i Ceriume 143 4027 624 pCig 0 N 0 130 SHORT_HLIF 0 o
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Gamma Review Report based on Result > MDA for Batch:937074

20f13

l
i
4

http://prodsvi0l.gel.com:7778/pls/lims/gamma_review.create_quals?...

Cestum-134 ¢ 01788 003889 pCig 0.1045 0,00 0 130 FAIL_ABUND 0 & Ul Data rejected dus to low abundance.
Gross Gamma 899% 203 pCig 2881 N ¢ -
lodine-123 HE 8.72E+07 4.416+08 pCiig 0 N o 130 SHORT_HLIF 0 -
Iodine-133 HE 49010 710 pCig 0 N 0 130 SHORT HLIF 0
Krypton-85 »:} 1449 4021 pCig 1376 N O 30 NOT_IDENTI 0
Lead-212 Y4 1627 009719 pCig 0.08542 0.100 2387 4 109 IDENTIAED 3577 .
Lead-214 1171 009939 pCi/jg 0.1089 0300 3519 4 1241 IDENTIFED 6715 [
Lnetiom-177 HE , 3876 L1l pCig 3018 N 0 130 FAIL_ABUND 0
Neptuniom-237 wf 08098 0152 pCg 02977 N BLIS 3 LiT1 IDENTIFIED 1497
Polonium-212 ;’: L62T 009719 pCig 008542 N 2387 4 L% IDENTIFIED 1577
Polonium-214 1171 009939 pCig 01089 N 3519 4 1241 IDENTIFED 6715
Polonium-216 ’;%: 1627 009719 pCig 008542 N 2387 4 1096 IDENTIFED 3517
Polonium-218 13711 009939 pCig 0.1089 N 3519 4 1241 IDENTIRED 61§ |
Poussium40 /3339 1732 pCig 06259 100 1461 | 2048 IDENTIFED 2914
Promethium-149 HE 6561 148 pCig o N 0 130 SHORT_HLF 0
Radium-224 1Y 3523 05783 pCUg 09722 Y 2416 | 1504 DENTIFIED 1452 [SVF
Radium-226 ‘; L1015 009456 pCig 1268 ¥ 6005 4 L1522 [DENTIFIED 7744 [
Radium-228 1400 01624 pCi/g 0219 0500 9114 3 1756 IDENTIFED 1002
Strontium-85 ' 0407748 002149 pCig BO7IST Y O 130 NOT_IDENTI 0 ¥ Ul Datarsjocted due io low abund
Technetium-99m 6.30E+20 0 pCve 0 N o0 130 SHORT_HLIF 0 o
Thalliom-208 v 0435 D049 i 0.06441 0080 5834 1 1386 IENTIFED 1043
Thorium-228  ~% 1.658  0.099%05 pCifg 0.08766 N 2387 4 1.096 IDENTIFED 3577 (7
Thorium-230 M LOIS 009456 pCilg 01208 N 6095 4 1522 IDENTIFED 7.744
Thoiom232 A Lol 01624 C/g 8219 N 9114 3 175 IDENTIFED 00z
Tin-126 WY 02758 004325 pCig 01008 N 8718 3 1171 DDENTIFED 1497 .
Titamivm-44 L& 03152 002434 pCig 006698 N 0 130 FAIL_ABUND 0 -
Total Uranium 37799 202506 ugig 23338 N 0 -
Urenium-234 & 1OIS 008456 pCig 01208 N 695 4 152 DENTIFED 77244 °
Zirconium97  HE 9.46E+07 5.04E+07 pCifg 0 N 0 13 0 SHORT_MLIF ¢ 1
[*** = Number of isotopes identified with a keyline at this esergy.
s“g’“ Collest P ‘;‘i{: S;‘;;’:’ Status  Lostance  Client | Project Quals  Zero? queue
0JAN-I01409 191 LOAD  LANL  LANLOWO4GEL N RGSP

Name
Actinfum-228 N‘L
Americium-243 WM

Annihilation Rad.
Bismuth-21l (¥
Bisnuth-212  HE
Bismuth2l4
Cadmipm-108 (N
Cerium-143
Cesinm-134 i
Gross Gamma
lodine-123 HE
lodine-13%

Lead-212 v
Lead-254 v
Luletium-177  HE
Nepunium-237 WY
Polonium-212 o
Polonium-214 W%
Poloninm-216 B
Polonium-218 -
Potassium40  /
Radium.224 1 N(
Radium-226 v
Redinm-228
Thallum200  HE

Result
143 01679 [Cig 02449
04472 004892 pCig 0.1064
01235 003633 pCifg 0.04557
4025 02756 ¢Cug 03115
0.0123 02344 pCig 0.6734
1419 009794 pCyg 0.1002
3313 06569 pCig 1376
6121 9Ll g @
009894 002192 pCisg 0.08543
8613 1423 pCifg 298
BS4E 08 4.32E408 pCiig 0
3.73E+190 oCilg 0
L727 008673 pCig 0.08977
14 01026 pCig 0.1086
3325 1083 pCig 3094
0.9505 02125 pCig 0.4349
1727 008673 plig 0.08977
L4 01026 pCilg 01086
1727 008673 pCig 00877
14 01026 pCig 0.1086
1946 1111 poCig O.STIZ
5147 0598 pCig 1021
1419 00979 pCilg 0.1062
143 01679 pClg 0.2449
963 892 pCig 0

Page 137 of 961

lfncen. Unit; MDA RDL Energy

N 911.5
N 74.53
N 5t
Y sne
N 0
0200 6095
Y 36.34
N 0
o100 O

N

N 0

N 0
0.100 238.5
0.100 3519
N ¢

N 86.84
N 2385
N 351.9
N 2385
N 519
100 146)
Y 2416
Y 609.5
0.500 9113
N ¢

1.253
1.074
1857
1.285
0
1.464
0.95M
4]
0

1.285

0.95%4
1.173
1.285
1173
1285
1.976
1.584
1.464

3

i

1

4

9

4

3

g

9

0

9

9

4 1173
4

9

3

4

4

4

4

i

3

3

3 1253
9

o Aﬂ]i;uErr(%)

IDENTIFIED 9.986
IDENTIFIED 9.469
IDENTIFIED  29.23
IDENTIFIED 5.3%4
FAIL_ABUND D
IDENTIFIED 5.758
IDENTIFIED 1901
SHORT HLIF 0
NOT_IDENTI 0

SHORT_HLIF 0

SHORT_MLIF 0

IDENTIFIED 3.291
IDENTIFIED  5.794
FAIL_ABUND 0

IDENTIFIED 19.01
IDENTIFIED 3.291
IDENTIFIED 5.7%4
IDENTIFIED 3.201
IDENTIFIED 5.79%4
IDENTIFIED 3.746
IDENTIFIED 1118
IDENTIFEED 5.758
IDENTIFIED 9.986
SHORT_HLIF 0

Qual

Qual Comment

W W Data rej

i

I ky

oy

(3

H
i ]

TLET T

e

d duw to fow ab
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;’ Thaltim.208 05928 004667 pCifg 0.05613 0.080 5832 | (517 DENTIRED 712 ©
| Thorium-228  N* 176 008839 pCifg 00915 N 2385 4 1173 IDENTIFED 3201 ©
. Thorium-230 L 1419 009794 pCifg 0.1002 N 6095 4 1464 IDENTIFED 5758
" Thoium232 MY 143 01679 pCig 02449 N 915 3 1253 IDENTIFED 9986 [
Tin-126 wi 03237 006419 pCig 01355 N 8684 3 09504 DENTIEED 1901 ©
| Titnium4s U 01M3 002508 pCUZ008SISN 0 9 0 NOT.IDENTI 0
| Unniumad NS a9 000704 pCilg 0102 N 6095 4 1464 IDENTIFIED 5758 [
 Zivconium-97 1338408 4.84E+07 pCig © N ¢ 9 0 SHORT HLIF o [
""=Numberof isolopes ldmuﬁed wuhakeyhne anhxs energy.
Sample CD"L"? m g:g: s,‘l‘.‘;‘::‘ :Stams _Iostance Client  ProjectQuals  Zero? queue
36004 21-DECO91200  O9JAN-IO1409 190 SAMPLE 'LOAD LANL LANLOIOOAIGEL. N RGSP
. Name Result Uncert. Units MDA RDL Energy ** FWHM Comb Act Rpt Err(%) Qual Quai Comment
Acinum228 WL 1851 015% pCig 01838 N 9105 3 16% IDENTIHED 8547
Americium243 M7 04095 003831 pCvg 047846 N 7468 | 123 DENTFIED 8717 —
Annibilation Rad. 01182 002637 pCig 003986 N 5104 | 1081 IDENTIEIED 2241
Bismuh2li MY 4041 02560 pClg 02832 Y 3516 4 1297 DENTIED sas FVL
Pismuth-212 A 1031 01689 pCVg 0S8 N O 7 0 FAIL_ABUND 0
Bismuth-214 1229 000759 pClg 0.00803 0200 6088 4 1339 IDENTINED 6787
Cadmium109 (MY 2541 04942 pCls 1097 Y 8698 3 1095 IDENTHIED 1907 VY VF
. Codmum-l15 HE 9837 1637 plig ¢ N 0 710 SHORT_HLIF 0 e
! Cerium-143 6309 9337 pCig O N D 70 SHORT_HLIF 0
Gross Gamma 8271 1399 plifg 3581 N [ .
" lodine-123 HE 250E+08 3.67E+08 pCi/g 0 N 0 70 SHORT_HLIF ¢ -
7 lodine-135 438E+180 Cilg 0 N o0 710 SHORT_HLIF 0
| Lead212 vV 1345 006944 pCig 0.08407 0.100 2384 4 1107 IDENTIFED 375 '
" lesd214 VY L6 oost pCilg 0.09672 0.100 3516 4 1297 IDENTIFED 5446 .
Neprusiazn23? PV 07291 01605 pC/g 032 N 8698 3 1095 DENTIFED 1907
Poloniom212  N® 1345 006044 pCiz 008407 N 2384 4 1107 IDENTIRED 375
Polonim214 N& 1406 009ST pCimg 009872 N 3516 4 1297 IDENTIFIED 5446 [
Polonium-216 N& L3S 006944 pCig 0.98407 N 2984 4 1107 DENTIED 375 '
Pooium-218 N~ 1406 00957 pCig 009872 N  35L6 4 1207 DENTIFED 5446
Poussiom40 ¥ 2068 101l  pCg 04634 100 1460 | 2241 DDENTIFED 3343
Radium-224  1w% 3369 04956 pCilg 08567 Y 2414 | 1535 IDENTIFED 1444 V¥
Radium-226 o/ 1229 009759 pCig 009803 Y 6088 4 1339 IDENTIFED 6787
| Radium-228 vV 1551  0.157% pCig 01838 0.500 9105 3 1676 IDENTIFED 8547
i Thallium-208 \/ 04796 003739 pCip 0.03361 0.080 5828 | 1296 IDENTIFED 7046 |
| Thorum-228  NE LY 007077 pCig 008568 N 2384 4 1107 [DENTIFED 375
Thorum-230  Niv L2219  CO9758 pCifg 009803 N 6088 4 1339 IDENTIFED 6787 [
Thorium-232 MR 1451 0157 pCig 01838 N 9105 3 167% IDENTIRED 8547 [
. Tin-126 v 0.2483 004228 pCig 01238 N 8698 3 1095 IDENTIFED 1907 [
© Tianiumdd N 03899 002607 pCg O0NMII N O 7 0 FAIL_ABUND 0 o
! Uroium 234 pC 1229 009758 pClis 0.09883 N 6088 4 1339 IDENTIFED 6787
! Zirconium-97 LSSEA08 4.23E407 pCilg N o0 70 SHORT_HLIF ¢ -
*"—Numberof isotopes identified with 2 keyline at this energy. . )
ka CS::::‘ ]l;:: 2:5: SaT;u:ele | Status Instance  Client - Project Quals - Zero? queue
'243536005 T ADECOS 1200 O09JAN-IOI&I0 191 SAMPLE  LOAD 1 LANL LANLOIOGMGEL N RGSP
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Quat Quat Comment
| Aciiniom-28 M- 1474 01974 pCig 03288 N 9112 3 1905 IDENTIFIED 1235
. Amescum243 W& 03515 003327 pCig 006212 N 7475 | 1219 IDENTIFIED 8424 ©
Aonihilation Rad, HE 008333 004923 pCig 006438 N 5103 [ 2154 IDENTIRED $897
| Bismuh2ll  (NT 3045 028 pCig 04176 Y 3518 4 1274 IDENTIFIED 3.447 V¥
| Bisnuth2l4 vV 0.6767 0.1084 pClg 0668 0200 609.8 4 143 IDENTIFED 1142 [
| Bromine-77 HE W41 2277 pCig O N o0 10 0 SHORT_HLIF 0
f Cadmivm-109 (N7 3098 04529 pCig 1316 Y 8712 3 09469 IDENTIFED 1407 FV©
U Cerium-143 471 8738 pCig O N ¢ 100 SHORT_HLIF 0 o
Gross Gamma 8822 1761 pCig 3248 N 0 o
| Iodine}23 HE S.01E+07 4.88E+08 pCilg 0 N 0 100 SHORTMLFF 0

3of13
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" lodinei3 HE 79340 97320 pCig 0 N o6 180 SHORT HLIF p ™

" Lead212 ¥ 1442 00903 pCig 0104 000 2385 4 1278 IDENTIFED 4283 .

f Lead-214 4 1059 01013 pCig 0.J456 0100 3518 ¢ 1274 IDENTHIED 8447

U fuetiumlT!  HE 4512 1123 pCiUg 334 N 0 100 FAIL_ABUND 0 o

| Nepuoium237 W 08888 0159 pCyg 03801 N 8712 3 09469 DENTIFED 1407

i Polonium-212 1442 005003 pCifg 0104 N 2385 4 1273 IDENTIFED 4283 |
Polonium-214 ME 1089 01013 pOig 01456 N 3518 4 1274 IDENTIFED 8447
Polonum-216 W 1442 009003 pCig €104 N 2385 4 1278 DENTIFED 4283

| Polonium218 M- 1059 01013 pClg 0045 N 3518 4 1274 DENTIFIED 8447

| Poussium-40 v oua 1sm pCig 0.504 100 1460 1 2095 IDENTIFED 3244

' Promethium-149 HE 2746 1889 pCig 0 N 0 100 SHORT_HLIF ¢
Redium224 MY 3721 07676 pCWg 1,084 Y 2416 | 183 [DENTIED 2025 ‘/) €
Rodiom-226 ¥ 08787 0.1084 pCig 01668 Y  609.1 4 1436 IDENTIFEED 1142 ©
Radiomzzs Y 141 oaom pCilg 6.3258 0500 6112 3 1505 IDENTHIED 1235
Sodium.24 HE  A65E+07 4496407 pCilg 0 N 0 w0 SHORT_HLIF 6 I,
Technetivm-m 15564210 pCilg 0 N 0o 100 SHORT_HLIF 0
Thallium-208 /' osie 00 pCifg 007439 0680 5829 1 1365 IDENTIFIED 1084 ~
Thorum-228 MR 147 009176 pCig 0206 N 2385 4 1278 IDENTIFED 42839

. Thoium230 ML 08787 01084 pCig 01668 N 6091 4 1436 IDENTIFED Ll42 |7
Thorium-232 M e oum pCig 03258 N 9112 3 1905 DENTIRED 1235

| Tin126 WY 03027 004425 pCUg 04364 N 8712 3 09469 IDENTIFED 1407

| Timsiom44 V¥ 03337 00209 pC¥g 805922 N 0 100  FAL ABUNDO [
Total Uranium 2887  LISED06 uplp 16151 N 0 ™

| Unniun234  Nf- 08787 04084 pCUg 01668 N 6091 4 1436 IDENTIFIED 1142 [

' Zirconium-97 2.73E+08 6.77E+07 pCiig 0 N 0 10 0 SHORT HLIF 0

;*** = Number of isotopes identified with a keyline at this energy. )
s‘mp“m‘ Collest e : ;’,:’; s;’;‘::’  Status  Dostanee  Client | Project Quals  Zers? queue

S ipecws i Wit e EE T L [l s

D Neme Result Uncert. Units MDA RDL Energy *** FWHM Comb At Rpt Ecr(%) Qual  Qual Comument '

3 Actinium-228 N 08846 01189 pCig 01736 N 911 3 . 1649 IDENTIFED 1200 [

' Amercum243 WY 02473 003202 pCiig 0OTITY N 7485 | 153 DDENTIFED 1239
Annibilation Rad. 00126 003214 pCiig 003884 N 5107 1 251 IDENTIFED 284
Barom-13Tm  N& 03781 0.0M68 pCilg 005268 N 6614 2 1452 IENTIFED 375 /)

| Bismuh2l T 2378 01813 pCig 03013 Y 3516 4 1557 IDENTIFED 6937 MVF

C Bigmuth212 LA LI 01013 pCUg 0SSE N 0 14 0 FAIL_ABUND 0 :
Bismuth-214 v 0.7444 006808 pCig 6.1029 0200 6092 4 1419 [DENTIFIED 8245
Bromine-77 HE 5639 1436 pCig 0 N o 14 0 SHORT_HLIF & i
Codmivs-109 1M L6T2 03826 pCig 1237 Y 8721 3 1489 DENTFED 2246 AV©

© Cesium-143 §731 8628 pCig 0 N 0 o0 SHORT_HLIF 0 '

| Cesium135  HE 03948 0.1041 pCig 02165 N 2696 1 1658 IDENTIFIED 3608

; Cesium-137 '/ 0.3968 0.03667 p(lg DO5569 6.100 6614 2 1452 IDENTIFIED 817154 [

E Gross Gamma 618 1015 gCip 2503 N 0 e
lodine-123 HE 2.50E+08 4.07E+08 pCilg 0 N 0 140 SHORT_HLIF ¢ o

| lodine-133 HE 2T 61460 pCig 0 N 0 140 SHORT_RLIF 0
Krypon85  HE 1505 315 pCig 119 N 0 14 0 NOT_IDENT1 0 T

! Lead-212 06986 DOS453 pCig 0.07879 0.100 2385 4 1432 IDENTIFED 4.3%4

: Lead-214 ‘/ 0.8273 0.06667 pCilg 0.1009 0.100 3516 4 1557 [DENTIFIED 6.937
Lutefiom-177 HE 2566 07421 pCg 2489 N 0 14 0 FAIL_ABUND 0
Nepraunium-237 HE 04798 0204 pCvg 0437 N §721 3 1480 IDENTIFIED 2246

. Nicbiwm-95m P 08136 007006 pCig 02431 N 0 140 NOTDENTI 0

| Niobum-97 G.2IE+06 2.70E+06 pCilg 0 N 0 140 SHORT_HLIF 0

| Polomum-212 P 08986 005453 pCig 007579 N 2385 4 1432 IDENTIFIED 4854

| Polonimm214 N® 03273 006667 pCig Q1009 N 3516 4 1557 IDENTIFIED 6937 7

. Polonmm216  N& 08986 005453 pCug 007579 N 2385 4 1432 IDENTIFED 4854
Polonium218 M 08273 006667 pCiig 001000 N 3516 ¢ 1857 IDENTIFED 6937
Potassium-40 Y oan s pCig 03746 100 1461 1 1914 IDENTIFIED 3.345
Radium-224 WY 2819 0343 pCVg BSEI9 Y 2417 1 2062 DENTIFED 1898
Radiume226 o 0744 006808 pCvg 01029 Y 6092 4 1419 IDENTIFED 8245

40f13
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http://prodsvr01.gel.com:7778/pls/lims/gamma_review.create_guals?...

Radium-228 v 0.8346 0.1189 pCig 0736 0500 911 3 1649 IDENTIFIED 1209
' Sodium24  HE  LOOEWOT268E+07pC¥g 0 N 0 140  SHORTHUFO
| Swontim-85 oK 008046 001665 pCUg 006377 ¥ 0 14 0 NOT_IDENT} 0 MU Dot rejected due 1 low abundance.
i Thalium-200  HE 9152 2573 pCig 0 N 0 40 SHORT_HLIF 0 “

. Tham208 V' 02745 003178 pCiig 0.05166 0.080 5829 | 1167 DENTIFED 1106
. Thorum228  p& 00158 003557 pCig 607725 N 2385 4 1432 DDENTIFIED 454

© Thorieme230 N 07444 006308 pCifg 0.1029 N 6092 4 1419 IDENTIRED 8245
. Thoromzz M 0gs46 01189 pCUs 01736 N 911 3 1649 IDENTIFED 1209

' Tini26 HE 01634 003738 pCig 0.1238 N 87220 3 1489 [DENTIFIED 2246

| Titniumss WP 02332 002125 pCig ODGSA N 0 14 0 FAIL_ABUND 0 -

Total Uranium 34811  1.90E-06 ugg 24389 N 0 »
{ Unnium-234 N0 07444 006808 pCUg 01020 N 6092 4 1419 IDENTIIED 84S
© Zircontum-97 191E+08 4.59E+07 pCifg 0 N © 140  SHORT_HUF 0
e Number of isotopes ldenuﬁcd wnh a kcylme a thxs energy.

S“;'l’)"“ Cg;‘::‘ l‘;;: ';::: 5;.‘;"];:‘ | Status | | Instaee  Client s Project Quals  Zero? queue
%6007 ADECOIIZO0 0%JANIO LN 1191 SAMPLE 0AD 17 TLANL LANLOJOOMGEL N RGSP
! Name Resuit Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) _Qual Qual Conwment

Acimium-228 ML 1533 0487 pCig 02688 N 9ILI 3 L9 IDENTIAED 1086

Americium-243 W' 03618 006346 pCig 01355 N 7403 | LS8l IDENTIFED 1663 |
| AnmihilationRad. HE 008633 003878 pCig 0.05965 N 5103 1| 1249 IDENTIFIED 4483 !
| pismav2it WY 2774 02633 pCig 04029 Y 3516 4 1474 IDENTIIED 8845 V¥
. Bismuth-214 07694 009081 pCig 01305 0200 6091 4 1156 IDENTIFED 112 |
' Bromine77  HE 2251 1988 pCig 0 N 0 110  SHORT_MUF 0 -
| Cadmiume1}$ HE 1355 2279 pCig 0 N 0 110  SHORTHLF ¢ -

Cerium-143 8045 1509 pCilg ¢ N 0 110  SHORTHUF 0 =
U Cosium-l3 .y 01524 004695 pCilg 0.1148 0J00 0 11 0 FAIL_ABUNDO WUl Data rejectad due to low sbund

Gross Gamma 8841 1601 pCig 377 N 0 -

Koponds HE 193 5054 pCig 1684 N 0 11 0  NOT_IDENTI 0 C

Lead-212 / 1658 009564 pCig 0.1145 0.000 238 4 1343 IDENTIFIED 4021 ©

Lead-214 / 09651 000497 pCig 0.1404 0100 3516 4 1474 IDDENTIFIED 8846 -

Ltetiome17?  HE 4107 1276 pCig 3724 N 0 110 FAILABUNDO

Niobium-95m (A 1692 01338 pCilg 0444 N 0O 1no NOT_IDENTI 0

Polonium-212 W& 1658 000564 pCvg 01145 N 2381 4 1343 IDENTIFIED 4021 [

Polonum214 M 09651 009497 pCip 01404 N 3516 4 1474 IDENTIFED 8846
© Polonum2i6 M 1658 009564 pCig 0145 N 2381 4 1343 DDENTIFED 4021 °
| powmum218  P% 09651 00M97 pCig 0406 N 3516 4 1474 IDENTIHED 886
" Potassium-40 \/ 3646 1744 pCilg 06961 100 1251 [ 2021 DENTHED 2875 [
| Rediom24 4T 4433 08764 pCUg 102 Y 241 1 2019 IDENTIFED i945 /VE
i Radium-226 ‘; 07694 009081 pCilg 0.1305 Y 6091 4 1156 IDENTIRED 112 ©°
! Radium-228 1533 0187 pCig 0.2688 0500 9111 3 1709 IDENTIFIED 1086 [
| Sodium24  HE  1S+073SEWTpClR 0 0N 0 110  SHORTHUF 0 "

. Stonium8S  LA” 01032 002702 pCig 009001 Y 0 11 0 NOTDENTI 0 UL Data rejected dus 1o low abund
' Thatiom208  ~ 04703 00568 pCilg 0.06955 0.080 5829 1 1667 DENTIFIED 1165 [

Thorum-228 ML 1689 009748 pCug 01167 N 2381 4 1343 IDENTBIED 4021

Thorum-230 (M 07693 00908 pCiig 01305 N 6091 4 1156 IDENTIFED 112

Trorum232 M- 1533 0187 pCig 02688 N 911 3 L1709 IDENTIFED 1086

Tianum44 #0160 003135 pOUs 010G N 0 11 0  NOTIDENTIO
| Unniwm23a NS 07693 00908 pCig 04305 N 6091 4 1156 DDENTIFED 112
{ Zirconiume97 3.92E+08 6.97E407 pCilg 0 N 0 10  SHORT_HUF O
‘t*u:Numbaofxsotopa identified wnthakeylmr.mlus emezgy.
| S"l'l')"“ Cl‘;;‘;" 3::: “Days’ Smk Status. ; lnstanoe Clieut, Project Quals  Zero? queue
43536008 21-DEC9 12:00 094 1 , LANL LANLOIOOGEL. N RGSP
| Name Result  Uncert. Units MDA RDL Energy +5= FWHM Comb Act Rpt Ecr{%)  Qual " Quat Commemt

Actinium-228 nt.
 Americium-243 A
| Anpibilation Rad. HE

Barium-137m

1239 01258 pCig 018

02044 0.030%4 pCilg D.07763
0.07298 0.0264 pCi/g 0.03253
01812 002525 pCig 0.0418

Page 140 of 961

N
N
N
N

a3
5.2
S1L1
661.9

3 1738
11033
I 1542
2 14

IDENTIFIED 7.682
IDENTIFED 9.637
IDENTIFIED 36.03
IDENTIFIED 134

-
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Bismuth-211 "JV

Bismub212 LY
Bismuth-214 1/
Codmium-100 ¥
Cerium-143
Cesum-izs U
Cesium-137 ‘-/
Gross Gamma
lodine-123 HE
Krypton-85 Lf
Lead-212

Lead-214 v
Lutetium-177 HE
Negtunium-237 HE
Niobium 95 HE
Niobinm-97 ME
polonium212 N
Poloninm-214 M
Polonium-216 ML
Polonium-218  NC
Potsssiem-40 <
Promethium-149 HE
Redium224 NV
Radium-226
Radium-228
Strontivm-85 X
Technetium-99m
Tratiumaos V.
Thorum-228 M
Thorum-230 M
Thorium-232 M
Tin-126 " HE
Tianumedd K
Uranium-234 M-
Zironium 97  HE

311
Lo72
0.8933
1.766
un
01144
0.1916
1116

0.2014
0.1636
0.06635
0.4497
3152
DL2463
0.0267
1.155

pCig 02303 Y
pCilg 041 N
pCilg 0.08165 0.200
pCfI: 1303 ¥
oCig 0 N
pCiflg 0.06388 0.100
pCifg D.04418 0.100
plig 1927 N

5.30E+08 3.25E408 pCi/g 0 N

2404
1.326
1082
2299
0.5068

BOTS17 001666 pCilg 0.05743
593805 1865406 pC¥g 0

1.326
1082
1326
1.082
264
150.5
340
0.3933
1.23%
0.1235

3175
0.06259
0.07534
0.9135
0.1392

0.06259
0.07554
0.06259
007554
118
14.3
05177
0.066335
0.1258
001697

9.81E+200

04447
1.35

0.5933
1299

0.1726
03131
0.8533

5998407 3.73E+07 pCilg ©

0.03128
0.0638

0.06635
0.1258

0.043%4
002382
0.06633

pCilg 1135 N
pCl/g 0.06905 0.100
pClig 0.08025 0.100
pCifg 223
pCig 03402

pCilg 0.06908
pCisg 0.08025
pCig 0.06%03
pCilg 0.08025
pCifg 0.45%
pCig 0
pCig 0.7846
pCi‘g 0.08165
pCiig .15
pCiig 0.06066
pCig &

pCig 0.04043
pCig 007037
pCg 008164
pCilg 0.18
pCilg 0.123
pCilg 907314
pCie 0.08164

Z 222 L L2 X2

g

222222252‘1%‘(42

**» = Number of isotopes identified with a keyiine at this eergy.

Sample Collect Run " Days

' Date Date Past

243536009  21-DEC091200  D8-JAN-10 14712 191

R e
Actinium-228 N 1328 01523 pCig 02189 N
Americium-243 W' 03271 0033 pCiy 907932 N
Anrihilation Rad. Q1371 003277 pCilg 004345 N
Bismuth-211  NT 3183 02812 pCilg 0.2873 Y

' Bsmum21z UK 128 0253 pCug 0.6051 N

. Bismuth-214 v 0.8725 007656 pCig BI0P  0.200

' Bromine7?  HE 295 1562 pCig 0 N
Cadmium-100 M 2718 04569 pCilg 1305 Y

| Cadmium-11S  HE 5765 1799 pCig 0 N
Cerium-143 4835 BS35  pCig O N

| Cestom135 HE 03558 01361 pCig 02566 N

| Gross Gamma 909 1432 pCig 2136 N

" lodine-135 416E+180 pCifg 0 N

 Krypton85 LY 2956 4407 pCig 1438 N

. Lesd-212 v, LSIT 04121  pClg 0.00443 0.100

| Lead214 v LI? 0002  pCig 83001 0100

" Lutetium177  HE 3 1317 pCig 2962 N

i Neptuniom-237 jN\' 07798 01533 pCig 03763 N
Polonium-212 . Nf~ 1517 oaiz povg 00943 N

Page 141 of 961

3521

609.5
$7.23

661.9

1.376

0.8978

1.224
1376
1.224
1.376
2409

1767
1713
1.738

1507
1224
L3
1,738
0.8978

1713

IDENTIFIED 5.622
FAIL_ABUND-O
IDENTIFIED 5.934
IDENTIFED 2504
SHORT_HLIF 0
FAIL_ABUND 0
IDENTIFIED 134

SHORT_HLIF ©
NOT_IDENTI 0
IMENTIFIED 3.088
IDENTIFEED 5.622
FAIL_ABUND O
IENTIFIED 2504
NOT_IDENTI ©
SHORT_MLIF 0
IDENTIFIED 3.088
IDENTIFIED  5.622
IDENTIFIED 3.088
IDENTIFIED  $.622
DENTIFED 2.361
SHORT_HLIF 0
IDENTIFIED 1432
IDENTTFIED 5934
IDENTIFIED  7.692
NOT_IDENTI ©
SHORT_HLIF 0
IDENTIFIED 3384
IDENTIFIED 3.08%
DENTIFED 5934
IDENTIFIED 7.692
IDENTIFED 2504
FAIL_ABUND ¢
MENTIFED 35934
SHORT_HLIF 0

RJVE

vy

W o

-

Sample
Type | Status - Instance  Client

SAMPLE B quD

9112
1486
5114
3519

3
t
i
4

207

1.082
2199
1.347

IDENTIFIED 9.357
MENTIFIED 9.226
IDENTIFIED 23.38
IDENTIFIED 6.648
FAIL_ABUND 0
IDENTIFED 6.573
SHORT_HLIF 0
IDENTIFIED  16.06
SHORT_HLIF 0
SHORT_HLIF 0
IDENTIFED 37.55

SHORT_MLIF 0
NOT_IDENT1 0
IOENTIFIED 3.322
IDENTIFIED 6.648
FALL_ABUND 0
IDENTIFIED 16.06
IDENTIFIED 3322

ijecx Quals

RDL Energy i I‘W!‘IMCombActRp!EN‘(%) Qual

Datn rejected dua ta low abundance,

« Zero? queue
RGEP
Qual Comment
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Gamma Review Repoit based onr Result > MDA for Batch:937074

httpi//prodsvr01.gel.com:7778/pls/lims/gamma_review.create_quals?...

Polonium-214 1107 0102 pCig 02008 N 3519 4 1347 IDENTIFIED 6648
Polonium-216 M- 1517  0.0121 pCig 0.00443 N 2387 4 1247 IDENTIFIED 332
i Polonium-218 1107 0102 pCig 01000 N 3519 4 1347 IDENTIIED 6648 [
! Potassium-40 v 3808 1941 pCilg 0498 100 1461 1 2607 IDENTIFED 2236
Promethium-149 HE 1782 1628 pCig 0 N 0 120 SHORT_HLIF 0 -
Radiom-224 T 4272 06416 pCig LO73 Y 2416 1 1886 [IDENTIFED 13.65 W‘p
Radium-226 v eams owess oCilg 0109 Y 6094 4 1733 IDENTIFIED 6573
, Refim28 /1328 0158 pCUg 02189 0500 9112 3 207 DENTFED 9357
| Strontium-85 WX 0158 002356 pKCUg 007687 Y O 120 NOT_DENTI 0 :‘«'““ Ul Date rejecied dus to kow abundance.
. Technetium-99m L17E+200 pCirg 0 N 0 1o SHORT_HLIF 0 o
" Thallium-208 04431 0044  pCig 0.05231 0.080 5833 | 164 [IDENTIRED 8319 I~
. Thorium-228 1546 0.1143 pCig 009624 N 2387 4 1247 IDENTIFED 31322
Thoriom2 MR 08125 0076% pCug 0109 N 6094 4 1733 IDENTIFED 6573 [
Thoriem-232 1328 0523 pCig 02189 N 9112 3 207 IDENTIHED 9357
| Tin-126 WY 02656 004444 pCUg 0028 N 8719 3 1004 IDENTIFED 1606 [
 Tiwniwe44 LY 0307 002629 pCug OGBS N 0 12 0 FAIL_ABUND 0 o
% Total Uraaium 40602 2.58E-06 gy 26611 N 0
Uranium-234 08725 00763 pCUg 069 N 6094 4 1733 IDENTIFED 6573 [
Zirconium-07 250K+08 5.33E+07 pCifg 0 N 0 120 SHORT_HLF 0 P
{wx = Number of i isotopes identified with a keyline at this energy.
! Sa;g:le C]g:l::: ;::: M’ S,;‘;'l;e | Status lnstanoe Cllent Project Quals  Zero? queue
243536010 21-DEC091200  0SJAN-0 1413 191 SAMPLE  LOAD 1 LANL LANLOWOJGEL N RGSP
: Natne llmll Uncert. Units MDA RDL Enu‘n **+ FWHM Comb Act Rpt Err( %) Qual Quat Comsment
© Actnium-zzs o L159 0113 pCig 01658 N 9105 3 1985 IDENTIFED 9752 [
| Americium243 NV 02523 003 pCyg 009191 N 7463 1 1385 IDENTIFED 1439
! Anpihilation Rad, HE 0.08284 003474 pCiig 0.043%9 N 5109 1 2029 IENTIFED 4183
Borium-137m  Nla 04592 004203 pCilg 0.05735 N 66l1 2 163 [IDENTIFED 8.789
. Bismuh2ll 2427 02119 pCig 0073 Y 3515 4 1238 IDENTIFED 3101
' Bismwh212 HE, 05998 01478 pCig0S®2 N 0 9 © NOT_IDENTI 0
Bismub2id V06241 0.08076 pCig 01068 0200 6089 4 151 IDENTIFED 1238
Bromine-77  HE 6122 1646 pCig 0 N 0 90 SHORT_HLIF 0
Cerium-143 5368 9961 pCig 0 N o0 990 SHORT_HLIF 0
[ Cesium-138  HE 03667 009807 pCig 02287 N 2696 1 1303 IDENTINED 2647
¢ Cesiom137 /04854 00445 pClg 0.06063 000 6611 2 163 IDENTIRED 8789 [~
. Gross Gamma "5.63 08274 pCig 1816 N 0 o
% Lead-212 W 09051 00S53 pCiz 0.08025 0.100 2384 4 133 [DENTIFIED 4941 [~
Lead-214 V0843 007694 pCig 01671 0100 3515 4 1238 IDENTIFED 8.101
. Niohium-98m  HE 03373 007316 pCig 0242 N O 9 0 NOT_IDENTI ¢ -
' Niobium-97 TAIEHI7 3.31E+06 pCilg © N ¢ 90 SHORT_HLIF 0 o
' Polonium212 M- 09051 00553 pCig 0.08025 N 2384 4 133 IDENTIFED 4941 [
Polonium-214 wh- 0.8443 007694 pCiig 03071 N 3515 4 1238 IDENTIHED 8.101 [~
Polonium2i6 MY 09051 00553 pCig 008025 N 2384 4 133 DDENTIFED 4941
Poloniam-218 b 88443 007594 pCifg 00071 N 3515 4 - 1238 IDENTIFIED R.i01
| Potassium-40 \/ 1767 09676 pCilg 03918 1.00 1460 1 1972 IDENTIFIED 4 -
Promethium-149 HE 2203 1469 pCig O N 0 90 SHORT_HLIF 0
| Rudim-224 w8 2am oases pCUz 69132 Y 2416 1 1613 IDENTIFED 1852
" Radium226 /06241 008076 pCig 0.1068 Y 6089 4 151 [DENTIFED 1238
' Radiom228 1189 0.1313 pCig 6.1655 0.500 910.5 3 1935 IDENTIFED 9.752
P Thallum-200  HE 1136 2418 pCig 0 N 0 80 SHORT_MLIF 0
Theltium208 v 02818 00335 pCig 0.05717 0.080 5828 ! 1319 IDENTIFED 1143
| Thorium-228 W& 09224 003636 pCig 0.08179 N 2384 4 133 IDENTISIED 4941 |
| Thorum-230 M, 6624 008076 pCig 00068 N 6089 4 151 IDENTIAED 1238
" Thosum-231 NG L1589 01313 pCig 00655 N 9105 3 1985 IDENTIHED 9.752
Thorium-234 v/ 3226 09924 pCig 2397 200 6323 2 1099 IDENTIFED 2042
Titanium-44 LI 02888 002782 pCilg 0.07761 N 4] 9 0 FARL_ABUND 0 [
Total Uraninm 95778 2.95E06 ngly 38686 N 0 T
C urminm23d Wl 0.624 008076 pCig 01068 N 6089 4 151 IDENTIFED 1238
| Urminm238 HE 3326 05924 pCig 2397 N 6323 2 109 IDENTIFED 2942
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 Zirconum-97 ZOGEA084.93E+07 pCilg 0 N 0 9 0  SHORTHWFO U,
"*—Numbcrof uotopendenﬂﬁed thhakeyhmuﬂnsmergy o
S‘“‘"’“ Cl‘)’f:’:‘ gs“; D‘,::" Sm° isum  fnstance Clieat | Project Quals  Zera? que
%Msmu 2LDEC91200  08-JAN-I01420 (191 smus LOAD 1 LaNL umw!ulg L N RGSP
Name Result  Uncert Units MDA RDL w*“mcm A(:lRptErr(%) Qual Qual Comment
Actinium-228 NQ 1474 01805 pCVg DAB61 N 9105 3 1477 DDENTIFED 1063
. Americium-243 ¥ 03475 003457 pClg 007105 N 7486 1 1049 [DENTISED 9088
. Annibilation Rad. 01294 004249 pCiig 004075 N 5102 | 1842 DENTIFED 3241
© Bismuth-210  HE 4442 185  pCig 349 N 461 3 06817 IDENTIFIED 4138
| Bismuth2l ™ 3316 03065 pCig 03073 Y 3516 4 1115 IDENTIFED 6.49 Ju*
| Bismub212 M* L138 02531 pCig 04884 N T265 1 1265 [DENTIFIED 2157
! Pismuth-214 / 0.9089  0.09251 pCVg 6.1123 0200 6088 4 1095 IDENTIFMED 8463
| Certum-143 3865 43 pCig 0 N 0 90 SHORT_HLIF 0
Gross Gamma 9633 1493 pCig 333 N 0
lodine-£23 _ 1.20E+09 3.94E+08 pCl/g © N o0 90 SHORT_HLIF 0
L Lead-210 HE 442 185  pCUg 349 N 461 3 06817 IDENTIFED 4138 T
Lead-212 // 1552 01202 plip 009682 0100 2383 4 ).055 IDENTHIED 4512
Lead214 1153 0108 pCig 01071 0300 3516 4 1115 IDENTIFIED 649 .
{ Lnetium-177  HE 4668 1092 pCig 296 N O 9 0 FAIL_ABUND 0 o
| Nepunium237 HE 04682 01297 pCig 0468 N 0 9 0 NOTIDENTIO [
" Niobium97  HE S.T6E+0S 2.5TE+06 pClig 0 N 0 90 SHORT_HLIF 0
' polonium210 HE 4442 1343 pCvg 349 N 461 3 06817 IDENTIFED 4138
Poloniwm-212 MR 1552 01202 pCip GOMS2 N 2383 4 1055 IDENTIFIED 4512
Polonium-214 A0 1153 01108 pCig 00T N 3516 4 LIS IDENTIRED 649
i Polonium-216 NA- 1552 04292 pCig 009682 N 2383 4 1055 IDENTIRED 4512
| Poloniym218 {"“ 1153 0JI0E pCifg 071 N 3516 4 1115 IDENTIFED 649 [
| Potassium-40 v 3883 1977 pCig 64758 100 145D 1 1872 IDENTIRED 2667 |7
| Radium-224 W 3069 04867 pCig LI157 Y 2414 1 L5190 IDENTIFIED 1437 J‘ﬁ
' Radium226 /09689 009251 pClg 04123 Y 6088 4 1095 IDENTIIED 8463 [~
" Redom228 1474 0.805 pCig 01861 0.500 910.5 3 1477 IDENTIFED 10.63 .
" “Technetium-99m 9.26E+200 pKCig 0 N 0 909 SHORT_HLIF 0 -
Toallium 208 Y 04N 004619 pCi/g 0.0566 0.080 5827 1 1201 IDENTIFIED 7.709 .
Thodum228 W% 1582 01317 pCiz 009868 N 2383 4 1055 IDENTIFED 4512
‘Thorium-230 05089 009281 pCig 01123 N G088 4 1095 IDENTIFIED 8463 T
Thorium.-232 1474 01805 pC¥g 01861 N 9105 3 1477 IDDENTIFED 1063
Tin-126 Ur 02661 004279 pCig 0.1384 N 0 9 0 FAIL_ABUND 0
Titaniumedd  LH 03728 002702 pCig QDS N 0 9 0 FALL_ABUND 0
~ Uranium-234 pit 0.9089 00925 pCig 6.1123 N 6088 4 1095 IDENTIFIED 8463 |
| Zirconium-97 L85E+08 5.17E+07 pCifg 0 N o0 90 SHORT_HUF 0 o
i*“ Numbudwmnpmdennﬁedwxmaksyhnemhumw \ o
% Su:)ple C;:;cl m 5‘;::: Si-;a;le smus ; Instance Client | Project Quals  Zero? queue
243547600  22DEC091200  09JAN-101421 181  SAMPLE 10AD 1 LANL LANLOIOOSIGEL N RGSP
i Nome Result Uncert. Units MDA KDL Energy *** FWWmebActRptErr(%) Qunl Qual Comment
Actimune228  Nb 2848 02633 pCg 02564 N 9108 3 1359 IDENTIFIED 7083 [
Americiom243 WY 07858 005921 pCig 01112 N 748 | 05782 IDENTIFED 6247
| Annihifation Rad. D3107 004695 pCig 008973 N 5104 1 1738 IDENTIFED K34 )
. Bismuth2it NV 9065 06063 pCig 0399 Y 3516 4 1173 DDENTIFED 3863 Mu¥
pismur-212 N& 174 03826 pClg 0637 N 7265 1 1314 DENTWED 2136 1
Bismuth-214 260 0186 pCvg 01398 0200 6089 4 126 IDENTIMED 4457
( Cadmium-109 WC 7984 07850 pCég 1376 Y 872 3 1143 IDENTIFED 8651
| Cadmium-HS  HE 19588 1648  pCig 0 N 0 100 SHORT, HLIF 0
: Cerium-143 6785 1013 pCig 0 N 0 100 SHORT_HLIF 0 -
% Cosium-134 w¥ 01383 003507 pCilg 1198  0.100 © 100 NOT_IDENT! 0 fu Ul Dot rejecied due to low abundance
. Gross Ganwna 188r 2226 pCisg 6221 N 0
| Iodine-123 ~ HE LIGE+DS 1,68E+08 pCifg 0 N 0 1o SHORT_MLIF 0
U Lewd212 J 3385 02158 pCig 00177 0100 2334 4 09969 IDENTIED 247 [
Lead-214 J 3153 02266 pClg 01393 0100 3516 & L1173 IDENTDFED 3863
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Lutetium-177 \)‘

Neptuniom-237 %

| Niobium-95
Niobium-07

{ Polonium-212
Polonjum-214
Polonium-216
Polonium-218
Potassium-40

 Radium-224

,  Radinm-226

" Radium-228
Technetivm-99m
Thallinm-208

' Thorium-228 MR

" Thorum230 P

Thoriam-z2 AT
{ Tin-126 (LAY
Titanium-44 WK
‘Total Uranium
Urnium-23¢ ML
Zirconinm-97

OH R 355 &

13717 pCigg 3852 .

9,553 N
2286 03265 pCig 04015 N
0124 003489 pCig 0.3126 N
82380  LITE+06 pCifg 0 N
3365 02158 pCig 01177 N
3153 02264 pCig 01393 N
3365 02158 pCilg 01177 N
3153 02264 pCig 01393 N
4162 217 pCig 05269 100
M2 1081 pCig LM ¥
269 0186 pCig 01398 Y
2848 02633 pCig 02504 0.500
1.95E+180 pCig B N
LO11 007382 pCig 0.06912 0.080
3426 0219 pCig 01198 N
269 0186 pCig 01308 N
2848 02633 pCig 02504 N
07784 00769 pCig 01382 N
05389 003011 pCilg 809934 N
69842 IS0ED6 uglg 40117 N
269 018 pCig 01398 N
5.30E M7 2436+07 pCirg 0 N

j**+ = Number of isciopes idmﬁﬂad with a keyline at this energy.

Page 144 of 961

87.2

2384
3516
2384
516

2414
608.9
910.8

5828
2384
608.9
910.8
§71.2

608.9

http://prodsvrO1.gel.com:7778/pls/lims/gamma_review.create_quals?...

100

3
10

L I I T e e
<

—
=]

L R

10
0
4
HYJ

1143
0

L=

0.9969
1173
0.9969
1173
1719
1.734
126
1359
0
1318
0.9969
126
1359
1.143
0

1.26
0

FAIL_ABUND 0

IDENTIFIED R.65]
NOT_IDENTI ¢

SHORT_HLIF ¢

IDENTIFIED 2476
IDENTIFIED  3.863
IDENTIFIED 2.476
IDENTIFIED 3.263
IDENTIFIED 2.804
DENTIFED  7.908
IDENTIFIED 4.457
IDENTIFIED  7.083
SHORT_HLIF 0

IDENTIFIED 5.364
IDENTIRED 2476
IDENTIFIED 4457
IDENTIFIED 7.083
IDENTIFIED 3.651
FAIL_ABUND 0

IDENTIFIED 4457
SHORT_MLIF 0

E ! |
’ Snmple Cgf::" :::: l;::: s;;‘::e st : lnsunu Cﬂenl i ijfctQuals :Zero? quene
-msmoa 22-1556:5&"{;5;66"“'”“ow.m-m 14:21 /181 SAMPLE LOAD ] " LAML __fuﬂg,gmm;, N RGSP
T Name " Resuit Uncert, Units MDA RDL Energy % FWHM Comb Act Rpt Err(%) Qual * Qual Comment
Actiniun-228 M 3401 02832 pCUg 02734 N OIL1 3 1747 IDENTIFED 6111
Americlum-243 l”r 0.7744 006296 pCifg 6.138% N 749 1 1239 IDENTIFEED 7.094
Annihifation Rad. 03104 005271 pCig 006243 N 5105 | 1965 DDENTIFED 1672 '
Bismah2ll  NT 8193 0445 pCUg 0487 Y 3517 4 1519 DENTEED 4dos YVF
. Bismuh2i2 LN 1973 03852 pCUg 1082 N 0 120 FAILLABUNDO L]
| Bismuh2l4 ¥ 2876 04712 pCug G172 0200 6089 4 16  IDENTIFIED 4471 ©
- Cadmium-109 wil B.715 09923 pCilg 1.85%¢ Y 8725 3 1635 IDENTIFIED 1048
f Cerium-143 11460 1456 plig 0 N 1} 120 SHORT_HLIF ¢
¢ Cosumazs M 01807 005116 pCifg 0.1267 0.100 0 12 0 FAIL_ABUND 0 Wi U1 Data rejacted dus ko low abynt
¢ Cesium-135 HE 07042 04738 pCug 03847 N 2697 1 1455 IDENTIFIED 2439 [
\ Gross Gamma 1799 2489 pCig 6973 N 0 e
' Koypon8s  HE 047 5438 pCug 1784 N 0 120 NOT_IDENTI 0 o
D Lead212 "‘// 3358 01425 pCig 01251 0100 2385 4 129 [DENTIFED 2717 [
g Lead-214 285 01719 pCig 04667 0100 3517 4 1519 [IDENTIFIED 4405
| luteiom-177 HE 578 1573 g4l N O 120 FAIL_ABUND 0
5 Neptunivs-237 A 2504 03848 pCifg 0.5413 N £72% 3 1635 IDENTIFIED 1048 <
. Niobiwm®m W 1214 01321 pCUs 0424 N 0 120 NOT_IDENTI 0 "
' Niobium-97 HE  14SE406 14606 pCig 0 N 0 120  SHORTHUFO .,
" polosium2tz 3155 01425 pCUg 01281 N 2385 4 1.29¢ IDENTIFIED 2717 |
" Polonium-214 M 285 01719 pCig 00667 N 3517 4 LSI9 IDENTIRED 4405 '
. Polonium-216 M 315 01425 pCig 0281 N 2385 4 1294 IDENTIFED 2717
. Polonum2i8 NC 285 01719 pCug 03667 N 3517 4 1519 IDENTIFED 4405
© Potassium-40 v w1 pClg 07725 100 1461 1 2071 IDENTIFIED 2.004
| Rodiumz24 WS 1006 1084 pCiig 1487 Y 2415 1 1978 IDENTIFED 1008
| Radiomz2 Y, 2876 04712 pCUg 01725 Y 6089 4 16  IDENTIFED 4471
© Radium-228 v 3401 02832 pCug 02734 0500 9111 3 1747 [DENTIHED 6111
Sodium-24 HE LASE+05 1.38E+07 pClig 0 N 0 120 SHORT_HLIF 0
i Stonbum-83 w4 0.1083 0.D2877 pClg 6036 Y 0 12 0 NOT_IDENT? Data du 10 Jow pbundance
! Technetiurn-99m SATE+190 pCig 0 N o 120 SHORT_HLIF ¢ o
. Thalum208 0932 00683 pCig 0.09001 0.089 583 1 1578 IDENTIFED 6492 1§ .
| Theswm-228 et 3212 00451 pCVg 04304 N 2385 4 1294 IDENTIFED 2717
Thorium-230 p& 2876 O0I7I2 pCig 01728 N 6089 4 16  IDENTIFED 4471

171172010 10:13 AM
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Thorum-232 L 3460 02832 pCug 0273¢ N 9111 3 1747 DENTIFED 6111
Thorum-234 3544 L3 pCUg 297 200 6339 2 1432 DENTEFED 3406
Tin-126 WU 08538 00971 pCig 01824 N $725 3 1635 IDENTIFED 1048
Tiiums¢ V¥ osis7 o0 pCifg 01324 N 0 120 FAfL_ABUND 0
Total Uranium 11827 414506 ugy 44218 N 0
Urmniom234 b 2876 04712 pCig 01728 N 6089 4 16  IDENTIFED 4471 7
Urnium-238  HE A4 1391 pCig 297 N 6339 2 1432 IDENTIFED 3406
Zirconinm-97 1.67E+08 2.78E+07 pCilg 0 N o 12 0 SHORT_HLIF ¢ o

*%+ = Number of i isolopes identified wuh 2 keylme a this energy.
Sample CBH::‘ m ig:g: s.;;":: ¢ : Status . Instance  Client Project Quals  Zero? queue

DEC09 1200 09-JA Aouzz ol SAMPLE  {LOAD 1 N RGSP
Result Uncert. Units MDA RDL m'*vmlmcmmmmm Qual Qual Comment '

Americium-243  HE DOSOSS 002014 pCig GO3TTZ N 7480 | 1068 IDENTFED 3931 )
pismub-2tl  {NY 04974 01444 pCig 02233 Y 3521 4 1324 IDENTIMED 264 [YVFE
Bismuih214 e 0.1489  0.07307 pCig 0.08631 0.200 6095 4 1648 IDENTIFIED 4877
Cerium-143 HE 197 149  pCig 0 N ¢ 90 SHORT_HLFF 0 -
Todine-123 HE 9.646+06 344E+07 pCisg O XN 0 90 SHORT_HLTF 0 m
lodine-133 HE 15940 13620 pCifg 0 N o 90 SHORT_HLIF 0 .
lodine-135 LIOE170 pCilg 8 N 0 %0 SHORT_HLIF 0 .
Lead:214 v 0173 005044 pCig 007712 0100 3521 4 1324 IDENTIFED 2864 [
Polonium-214 HE 0173 005044 pliig GOTTIZ N 3521 4 L34 IDENTIFIED 2864 [}
Polonlum-218  HE 9173 005044 pCig 007712 N 3521 4 1324 IDENTIFED 2864 |
Potassium-40 L133 0405  pCig 04205 100 3462 | 2422 IDENTIFED 3547 1)
hmc:iﬁumLmu\tz/ 7394 3541 pCUgSE87 N 0 9 O FAIL_ABUND 0 "
Radiun=226 01489 007307 pCijg 008631 Y 6095 4 1648 IDENTIFIED 4877 1)
Sodium-24 HE 5.58E+06 3.32E+06 pCirg 0 N ¢ 9 ¢ SHORT_HMLIF 0 =
Technetium-99m 1.36E+190 gCifg 0 N 0 9 0 SHORT_HLIF 0 i
Thorium-230 HE 0.1489 0.07307 pClg 008631 N 6095 4 16488 IDENTIFIED 477 [
Thorium-234 v 1773 07705 pClg 08476 200 6339 2 1104 IDENTIFIED 4258 [
Titanium-44 HE 005366 001496 pCUg O.0274T N 0 9 O FAIL_ARUND 0 L
Total Urapium 52891 2.29E06 ugiy 1264 N 0 -
Tungsien-181 oY 0509 01018 pCig 02771 N O 9 0O NOT_IDENT! 0 i3
Uranium-234 HE 0.1489 OOTH7 pCyg 008631 N 6095 4 1648 IDENTIFIED 4877
Uranium-238 HE 1773 Q705 pCug 08476 N 6339 2 L104 IDENTISIED 4258 (|

"“‘*sNumberof \sotopm xdenuﬁedmt}wkcyhneatﬂusmergy ‘
Sample CSE ::‘ g:: 52::: S;‘;:eh ‘ Status | Instance  Client t Project Quals Zero? queue

; zwac-mzm m-JAmo “ Nt S ] GGEL N cise
Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Actiniom-228 03436 01093 pCiz 0143 N 9113 3 L1508 IDENTIFED 3.4 [
Americiuns-2¢1 1138 002308 pCig 062378 0.200 3938 | 09662 IDENTIRED 19461 [
Americium-243 TH 0.0963 001288 pCip 00206 N 7483 1 0.7%43 IDENTIFED 1237
Amsenie73 HE 0225 04207 pCig 1371 N 3332 | 1.03  IDENTIFIED 5341 {7
Barum-13Tm HE 0.07693 003321 pCg 00398 N 6615 2 1471 IDENTIFED 4281 [
Bismuth-210 G131 04745 pCig 03262 N 465 3 09924 IDENTIFED 35772 [
Bismuth-211 (NS 09894 01602 pCifg 089 Y 3518 ¢ 1133 [DENTIFED (532 W’W
Hismauth-214 03861 006707 pCig 007794 0200 6092 4 1314 IDENTIFED 1629 [
Cadmipm-109 (S 08046 01956 pCilg 04536 Y 8722 3 0873 DENTIHED 2371 [¥v¥
Cesum-143 678 1584 pCig O N 0 120 SHORT_HLIF 0 L
Coium-137 7 008133 003511 pCig 0.04207 0100 6615 2 1471 DENTIFED 4281 |
Gadolinium-153 HE 007693 003140 pCig 004698 N O 120 FALL_ABUND 0 (v
Gold-195 HE 02245 009188 pCig 0144 N 0 120 FALL_ABUND 0 1
Gross Gamma  HE .03 1099 pCilg 17 N 0 .
todiae-135 1.28E+110 pCilg 0 N [+] i2 0 SHORT, MLIF 0 "
Kiypton-85 L 2281 324 pCug 9566 N 0 12 6 NOT_IDENTI 0 I
Lead-210 e G131 04745 pCig 03262 N 465 3 0024 IDENTIFED 57712 |0
Lead-212 v 03476 003813 pCilg (L4809 0.100 2386 4 1062 IDENTIMED 94 "
Lead-214 v 0.3442 005646 pCifg 0.06796 O.100 3518 4 1133 IDENTIFED 1532 T
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Neptonium-237 HE 0.2314 006112 pCig 0.1188 N 8122 3 03736 IDENTIFIED 2311 {7

| Niobiwm95 HE  0.0547 001523 pCig GOSUSE N O 12 0 NOT_[DENT! 0 £

| Niobiwm-97 HE 27480  3.64E+0S pCifg 0 N 0 120 SHORT_HLIF 0 [
Polonium-210 N& 6131 04588 pCUp 03262 N 465 3 09424 DENTFED 5772 [
Poloniom212 MU 03475 003818 pCilg 0.04809 N 2986 4 1062 DENTIFED 94 |
Polonium-214 N 03442 005646 pCig 006796 N 3518 4 1133 IDENTIFED 1532 |

| Poionium216 ML 03475 003518 pCig 04509 N 2386 4 1062 IDENTIFED 94

| Polonium-218 Nﬁ 03442 005646 pCilg 0.0679% N 3518 4 1133 IDENTIFED 1532 |

; Potassivm-40) 1146 0.5281 pCilg 63512 100 [460 | 2142 IDENTIFIED 5325

' Radim224 (M 1338 0317 pUg 05481 Y 2415 | 161l DDENTIFED 231 (AVF

. Radm226 Y, 03861 006707 pCilg 00TTM Y 6092 4 1314 IDENTIFED 1629

: Radium-228 / 034% 01093 pCig 0.1431 0500 S113 3 1308 IDENTIFED 31.24 [
Sodium24  HE  4.4QE+063.17E+06 pCig 0 N ¢ 120 SHORT_HLIF 0 P

 swontumss UK 01198 001702 pCug 00024 Y 0 12 0 NOT_IDENTI 0 W UL Data rejocted due to low sbundance.

| Thalium208 /01382 003208 pCig 0.0378 0080 5833 1| 1514 DDENTIFED 2252 {~

{ Thoriem-228 ML 03536 003885 pCig 0.04893 N 2386 4 1062 IDENTIFIED 94 I

g

1

4
Thorm-230 M- 03861 006707 pCig 00779 N 6092 4 1314 IDENTIFIED 16.29
Thorium-232  HE 03436 01093 pCug 02431 N 9113 3 1508 IDENTIFED 3124 |
Thorium-234 \/ 2366 03738 pCi/g 03479 200 6328 2 0708 IDENTIRED 1278
. Tin-126 HE 0.07881 001916 pCig O.O4066 N §2.22 3 08736 IDENTIFED 2371 |
| Tisomdd Y 0.09055 000934 pCig DOI6TT N © 12 0 FAIL_ABUND 0 {
Total Uranium 70723 LIIEO6 ugly 051905 N 0 I
Utanipm-231  HE 1176 03631 pCig 08624 N O 120 FAIL_ABUND 0 i
Uranium-234  pll— 03861 0.06707 pCilg 007794 N 6092 4 1314 IDENTIFED 1629 [
Urenium-238  pil 2366 0373 pCis 0.M79 N 6328 2 07708 DENTIHED 1276 [

Ziscordurn-97 4.5TE+47 7.085+06 pCi/g 0 N o0 1zo SHORT_HLIF 0 [

[*»% 2 Number of isotopes xdenuﬁed with akcylmeamusmergy
. ‘ _

( Sample CD".?::‘ g:‘; ;’;:’: s,i,";‘;:’ Stetus . Instance Client  Project Quals Zero? queve
1202005192 | 09ANOTTOR 0 MB ;wm h T gEL N RGSP
: Name Result  Uncert. Units MDA nm.mnem ---rwnmcmmnmxn(m Quat Qual Comment
. lodine-135  HE L1SE+07 6.58E+06 pCilg 0 N o 20 SHORT_HLIF 0 £y
{  Total Uranium 092698 S40E07 ugg 0591 N 0 e
' Tungsten-181 HE 91402 00309 pCig 0.1M6 N O 2 O NOT_DENTI 0 £
R ) Numberof asolopuldenuf’ edwnhakeyhnealthlsenergy ‘ . .
| S'ﬁ:ph C&n::t o l;k:t: l;:x s;;h [Stam lnstmce Client ~  Project Quals  Zero? - queue
1202008153 21-DEC09 1200 09JAN-10 1704'” '”gmz"w" DUF LOAD 1 ’ " LANLOIOO4IGEL. N 'RGSP
Name Rescit  Uneert. Units MDA RDL Enern“*FWHMCanbActkptErr(%) Qual Quat Comment
| Actioinm-228 W& 1518 01091 pCig 008558 N 9105 3 1555 IDENTIRED 4.046
U Americium243 '8\ 03200 00204 pCUg 04357 N 748 1 09583 IDENTIFED 4.605

Annihilation Rad. 01448 001721 pCug 00184 N 5104 1 1629 IDENTIFED 1089
¢ Baum-137m pA 02551 . 001761 pCug 002758 N 6612 2 1307 IDENTIFIED 5287
© pismut2il g 3366 02304 pCig 01424 Y 3516 ¢ 1179 IDENTIFED 276 «/ 4
| Bamun21z M L0064  O0MI75 pCUg OA73S N 7267 | 1395 IDENTIFED 1047 [
| Bismuth-214 v/ L2 007399 pCug 0.04627 0200 6088 4 1332 IDENTIFED 243 '

Cadminm-109 (¥ 3053 02475 pCUg 0543 Y 8709 3 104 IDENTIFED 6552 VT
, Cadmium-1'5 HE 483 BO04  pCUgz 0 N 0 130 SHORT_HLTF 0 [
| Cerium-143 5631 TN pCug 0 N 0 130  SHORTHLIF O -
© CesiumeI3d O 008253 001119 pCug D.036S1 0100 0 13 O NOT_IDENTi 0 W UL Dats rejectsd due 1o low abundance
© Cesum137 /02696 001863 pCig 0.02915 000 6612 2 1307 IDENTIFIED 5287
! Cudum-243  HE 008971 00353} pCug OOGSBI N 0 13 0 FAIL_ABUND 0
| Bwopium-lSS HE 01003 00283 pCifg GO7225 N 1052 | 1383 DDENTIFED 2789 [

Gold-195 HE 02249 005124 pCig 01613 N O 130 FAIL_ABUND 0 L
{ Gross Gamma 8921 09935 pCug 248 N 0 o
. lodine-123 HE  GASE+DT 2425+08 pCig 0 N 0 130 SHORT_HLIF 0 o
| Lead212 V' 1477 00%8 pCig 003744 0100 284 & 09708 IDENTIFED 1664 [
. Lead-214 v 131 OOS71S pCig 04965 0100 3516 4 1179 IDENTIFED 2762 "
" Latetium-i77 oA 3911 05431 pCig 1388 N 0 13 0 FAIL_ABUND 0 £
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120f 13

-

!

“Semnple Collect Run " Days
D Date Date Past
1202005194 B oo-xm-m B3 0

Acinium-228 HE, 06938 02546 pCig 05518 N 9109 3

Ameichm24l V1220 09135 pCig 0.6926 0200 5943

Annihilation Red. HE ~ 0.09875 005065 pCilg 008222 N 5104 )

Baricam-137m 4918 0173 pCig 01065 N 6611 2

Bismuth-211 2707 03468 pCig 05783 Y 3511 4

Bismui-214 065 0.131 pCig 03019 0200 0 8

Cadmium-109 W66 225 pCUg T Y 819 3

Cowm-137 ¥ $199 048  pCig 01126 G100 6611 2

Cobalt-57 / 01979 003488 pCig 0.06084 N 1215 1

Cobalt-60 5774 02617 pCifg 0.09158 0.100 1331 |

Gross Gouma 2455 27)  pCifg 3958 N [

Lead-212 L035 008935 pCl 0.1708 0100 2383 4

Lesd 218 09415 01231 pCilg 02016 0100 3511 4

Nepounium-237 8658 LI09 pCig 06813 N 879 3

Niabium-97 5193 7748 plig 0 N 0 8

Polonium-212 1035 008935 pCip GI768 N 2383 4

Polonium-214 0.9415 01231 pCUg 02016 N 3511 4

Polonium-216 1035 008935 pCig 01708 N 2383 4

Polonium-218 09415 01231 pCig 02006 N 3511 4

Potassium-40 LI31 02659 pCig 06786 100 1450 1

Radium-226 06395 013 pCig0309 Y 0 8

Radiure-228 0.6938 02546 pCig 05518 0500 9109 3

Sitver-110m  HE 02132 00412 pCUs 0488 N 0 8

Technetium-99m HE  2.55E+07 2.69E+07 pCiig 0 N o 8

Thallium-208 0364 006791 pCig 0.1051 0.080 5829 |

Thorium-228 1042 000004 pCig 01721 N 2383 4

Thorium-230 06395 01131 pCUs0H9 N 0 8

Thorum232 HE 06038 02546 pCig 05518 N 9109 3

Tin-126 2048 0237 pCiE B4 N £19 3

Urenjm-234 Q6395 01131 Vg 09 N 0 38

Neptuniom-237 !""
Niobium-57 HE
Polonium-212 K&
polosiom214  NE-
Polonium-216 »«-
Polonium-218 IJL
Potassium-40 /
Radium-224 WV
Radivm-226
Radium-228 /
Sodium-24 HE
Technetium-99m
Thallium-200
Thallium-208
Thorium-228
Thorium-230
Thorilum-232
Therum24 7
Tin-126 T
Tianiom-44 A
Total Uranium
Uranium-234 oML
Uraniom-238 NI
Zirconium-97

E
v
Nt
o
e

08757 0.1149 pCirg 0.1584
1.62E+06 1.41E+06 pCifg 0
1477 00908 pCiy 0.03744
131 008715 pCig 0.04965
1477 00508 pCifz 003744
131 008715 pCig 0.04965
2105 05892 pCig 02146
4533 03846 plig D4261
1222 007393 pCig 004627
1518 01091 pCifg 0,08558
2B9E+07 1L6SEAT plig 0
LISE+210 pCirg ©

1369 1322 pCig o
0479 002043 pCilg 062434
1506  0.00257 pCig 0.03817
1222 007393 pCig 0.04627
1518 0.109) pCig 0085858
1853 0426  pCig 08278
0.2982 002817 pCig 0.05334
03314 001716 pCifg 0.02979
85M9 127606 uglg 12321
1222 007393 pCug 0.04627
1853 0426  pCirg 0.8275

1.89E+08 L. 78E+07 pCitg &

z Zz 2

" Z L Z

222%2225‘(4

oy

00

- A A A I R ]

i##* = Number of isotopes identified with a keyline at this energy.

.19

2384
3516
2384
3516
1460
414
608.8
210.5

5828
238.4
608.8
910.5
63.06
87.19

608.8
63.06

13

I T

13
0
4
2
i3

* Page 147 of 961

104

0
0.9708
L1719
0.9708
LI
1.835
1724
1.332
1.558
0

0

0
1.267
0.9708
1332
1.555
6.9169
104

0

1332
0.9169
0

IDENTIFIED 6.552
SHORT_HLIF 0

IDENTIFIED ].664
IDENTIFED 2.762
IDENTIFIED 1.664
DENTIFIED 2762
IDENTIFIED  1.665
IDENTIFED 5.853

DENTIFED 2943 -

IDENTIFIED 4.046
SHORT_HLIF ©
SHORT_HLIF 0
SHORT_HLIF 0
IDENTIFIED 3.633
IDENTIFIED  1.664
IDENTIFEED 2,943
IDENTIFIED 4.046
IDENTIFIED 31.28%
IDENTIFIED 6.552
FAIL_ABUND 0

IDENTIFIED 2.943
IDENTIFIED 2128
SHORT_HLIF 0

ilDL Energy *** I'WHM Comh Act Rp( Err(%) Qual

153
0.8576
2.086
1.597
1.367

1.367
2.437

1.537

1787

1234

1.537
1.074

IDENTIFIED 36.29
IDENTIFIED 3.933
[DENTIFIED 51.22
IDENTIFIED 2533
IDENTIFED 12.36
FAIL_ABUND 0

IDENTIFIED 4.629
IDENTEIED 2.533
17.28
IDENTIED 297

IDENTIFIED 7.647
12.36
IDENTIFIED 4.629
SHORT_HLIF 0
IDENTIFIED 7.647
IDENTIFIED  (2.36
IDENTIFIED 7.647
IDENTIFIED 1236
IDENTIFIED 23.24
FALL._ABUND ¢
IDENTIFIED 3629
NOT_IDENTI 0
SHORT_HLIF ¢
IDENTIFIED 18.39
IDENTIFIED 7.647
FAIL_ABUND 0

DENTIFED 3629

IDENTIFIED  4.629
FAIL_ABUND 0

i

- Zero?

quene

- RGSP

171172010 10:13 AM



Gamma Review Report based on Result > MDA for Batch:937074 http://prodsviOl.gel.com:7778/pls/lims/gamma_review.create_quals?...

;  Zirconium-97  HE 042 1103 pCig 0 N ¢ 8 0 SHORT_HLIF o
E"* = Number of isotopes idcnﬁﬁeq witha keyline at this coergy.
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Result Greater Than DL

Bateh ki Sample Id Sample Typs Run Date Parmname Result Uncertanity  Units bL ROL
237074 243555001  SAMPLE 09JAN-10  Sodium-24 556E406  AB2E«06  pOig 0 N
Technetam-08m 156E+19 @ pCilg ] N
Thaklum-208 0.0413 0.02984 poHg 002688  0.080
Thorum-234 1778 o706 pCiY 0.4241 200
Yerum-91 19.13 5538 pivg 9.583 N
eazord 733555002 SAMPLE DB-JAN-10 Americkam-241 o.1138 0.02308 pCVg 00168 0200
Blsmuth-210 6.131 04745 pCovg 0.1632 N
Bigmuih-211 .04 04602 pCilg 000748 Y
Blsmuth-214 0.3861 0.08707 pCly 003850  0.200
Cadmium-100 0.8046 0.1956 pCig 02269 Y
Carium-143 B4TR 158.4 pCig ) N
Cesium-197 008133  0.03511 pOVY 002105  0.100
loding-135 128E417 O PGy 0 N
Krypton-85 z281 3.24 oCilg 4,786 N
Load-210 8131 Q4245 pCirg 0.1832 N
Leed-212 0.3475 003818 pCifg 002406 0.0
Leat214 0.3442 0.05648 Py 0.004 0.100
Niobiun-87 27450 364E+05  pCig 0 N
Polonium-210 8.191 0.4588 pCYg 0.1832 N
Poassin-40 7.746 0.5281 poVg 04757 1.00
Radiom-224 1.338 0317 pCig 0.2742 Y
Fadhum-228 0.3861 0.06707 pCilg oQ3Boe Y
Radium-228 0.3438 0.1003 pCVg CO7159 0500
Sodium-24 4ME408 BATES0R  pClp o N
_ Stontium-85 01198 0.01702 pCig 002513 Y
Thakium-208 01382 0.03208 pCilg 001891 0080
Thorium-234 2.988 0.3738 pCifg 01741 200
Zirgorlum-97 457E+07  7OBE«08  pCig o N
237674 1202006102  MB 06 JAN-10 Bismuth-211 (Yo 0.02353 peilg —— obd3ms Y
Cesium-137 001197  0.00425 pig 000773  0.100
lodine-135 1156407  6588+08  pCug 0 N
Laad-214 0.02444 0.00821 pCig 0.015 0.100
Radium-228 004317  DOIEN pCiig 002788 0500
Thorium-234 0.3118 0.1815 pCig 0.1988 200
937074 1202006193  DUP O-JAN-E ™ Bismoth-21% 3768 02304 pClig 007128 Y
Bismuth-214 1222 007383 pCiig 00235 0200
Cadmium-100 3083 02475 pCilg oz Y
Page 9
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VAX/VMS Nuclide Identification Report Generated

9-JAN-2010 16:08:27.50

I E R E RS X E R E S S S R E A EEEEPETFEIEE S S LS EEE SR EFEEEEEEEETE S EESEEEEEEEREETRTEEESE R E LI LI IR T
GEL Laboratories LLC

*
*
x

2040 Savage Road
Charleston,

S5C 29414

*
*

I EE SRR R LSS S S SRR R R E LRSS SRS S S E SR TEAAEE R EEERRASRRRES RS EE R R AR L EEESEEEE S EEE

DKA100Q: [CANBERRA.GAMMA . ARCHIVE.GAMMA]G243536001.CNF; 1
21-DEC-2009 12:00:00 Acquisition date :

Configuration

Sample date
Sample ID

Detector name
Elapsed live. time:

Energy tolerance
Abundance limit
Batch ID
Matrix Spike ID

*****************‘k‘k********************-k‘k‘k‘k********************‘k********‘k*******

Pk It

Flag:

COoOCOOOOCOOOCOOCOTOOONNOO O b WL

: G2435360
: GAMO6

0 02:00:
1.50000
75.00000
937074

01

00.00
kev

Sample quantity
betector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS ID

9-JAN-2010 14:07:55,
1.41640E+02 GRAM

CAN

0 02:00:01.23

: MXR1l

5.00000
1032-A

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
74.62 416 402 1.29 149.24 143 18 5.78E-02
76.87 610 307 0.98 153.74 143 18 8.47E-02
83.62%* 87 346 1.27 167.24 164 27 1.20E-02
86.89 203 382 1.25 173.79 164 27 2.82E-02
89.82 143 308 0.94 179.63 164 27 1.99E-02
92.59* 224 338 1.21 185.18 164 27 3,118-02

129.38 40 343 1.13 258.77 254 8 5.54E-03

185.76* 172 312 1.20 371.52 367 9 2.39E-02

208.93 162 255 1.66 417.87 413 10 2.26E-02

238.40%* 1175 153 1.36 476.80 470 22 1,63E-01

241.45 269 205 1.77 482.89 470 22 3.74E-02

269.80 128 256 1.46 539.59 533 14 1.78E-02

295.10 356 164 1.29 590.19 586 8 4.95E-02

300.31 43 154 1.35 600.62 597 8 5.99E-03

327.35 53 164 1.63 654.71 650 10 7.41E-03

338.31* 223 235 1.33 676.62 669 15 3.09E-02

351.58* 634 232 1.35 703.15 695 16 8.8lE-02

463.64 78 117 1.68 927.28 920 13 1.09E-02

511.25*%* 192 103 2.48 1022.50 1014 21 2.67E-02

583.06* 306 136 1.25 1166.12 1159 14 4.25E-02

609.18* 437 75 1.61 1218.35 1213 14 6.07E-02

661.65 179 65 1.56 1323.30 1316 13 2.48E-02

726.99%* 94 52 1.75 1453.98 1449 11 1.31E-Q2

794,71 39 49 (0.74 1589.41 1583 13 5.42E-03

911.,064* 162 147 1.87 1823.28 1813 20 2.25E-02

969.38* 99 115 1.65 1938.77 1930 17 1.37E-02

1120.84 119 42 2.11 2241.69 2235 19 1.66E-02

1460.68%* 811 47 2,24 2921.35 2911 18 1.13E-01

1730.15 19 15 1.93 3460.30 3454 14 2.65E-03

1764.80 72 9 2.46 3529.60 3520 18 1.00E-02
"x" — DPoak area was modified by background subtraction
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VMS Nuclide Identification Report V3.1l Generated

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
Peak Width (FWHM) :
Energy tolerance :
Errors propagated:
Efficiency type
Abundance limit

Full Combined Activity-MDA Report

. GAMMAG

SOLID

0 02:00:00.00

Yes

3.00
1.50 keV

: Empirical
75.00

~=—— Identified Nuclides ----

Line Energy
(keV) Key

.81
.03
.28
.94
.57
.65
.65

Nuclide Ided

K-40
CD~-109
SN-126

BA-137M
C5-137
TL-208

BI-211
PB-212

PO-212

BI-214

PB-214

PO-214

++++ ++

++

+4++++++++

+H+++ A+t

351.

*
*

*
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Activity

(pCi/GRAM)

.093E+01
.894E+00
.449E-01
.176E+00
.828E-01
.719E-01
.874E-01
.231E-01
.796E-01
.468E-01
.830E-01
.525E+00Q
.004E+00
.514E+00
.076E+00
.308E+00
.598E+00
.145E-01
.514E+00
.076E+00
.308E+00
.210E400
.598E+00
.145E-01
.203E+00
.732E+00
.437E+4+00
.332E+00
.559E+00
.240E+00
.202E+00
.323E+00
.393E+00
.332E+00

W NN WeRPRPRP O RPERNNORPFENNDGSO NSO NN RN

9~JAN-2010 16:08:31

: DKA100: [CANBERRA.,GAMMA .ARCHIVE.GAMMA]G243536001.CNF; 1
: PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
: MXR1

: 21-DEC-2009 12:00:00 Acquisiti
: 6243536001

on date :

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:
Confidence level :

Half life ratio

Systematic Error :

Efficiencies at
WTM error limit

Act error

.187E+00
.028E+00
.866E-01
.328E-01
.004E-01
.628E-02
.008E-02
.199E-01
.475E-01
.394E-02
.329E-01
.065E+00
.992E-01
.929E-01
.187E-01
.826E-01
.619E-01
.705E-01
.929E-01
.187E-01
.826E-01
.650E+00
.619E-01
.705E-01
.809E-01
.755E-01
.480E-01
.912E-01
.100E-01
.143E-01
.312E-01
.446E-01
.207E-01
.912E-01

WCRNANOOIYW LU ORWhOUNMOHOBLLNULBRWOWD IO

(p

HENUOoOHRrWaRRREROOHOIWOR OOIWLWRWGUIN O IR UY=L

MDA
Ci/GRAM)

.698E-01
.279E+00
.918E-01
.263E-01
.256E-01
.590E-02
.966E-02
.809E-01
.180E-01
.855E-02
.227E-01
.375E+00
.360E-01
.003E-01
.385E~01
.830E-01
.544E-02
.390E+00
.003E-01
.385E-01
.830E~01
.091E+00
.544E-02
.390E+00
.071E-01
.576E-01
.538E-01
.034E+00
.804E-01
. 987E-01
.748E-01
.280E-01
.171E-01
.034E+00

9-JAN-2010 14
141.64 GRAM

CAN

0 02:00:01.23
5.00 %
8.00
0.00 %

Peak Energy
3.00

MDA error

.769E~02
.263E-01
.526E-01
.190E-01
.237E-02
.255E-03
.460E-03
.252E-02
.188E-02
.701E-03
.7162E-02
.7124E-01
.169E-02
.804E-02
.091E-02
.169E-02
.035E-03
.164E-01
.804E-02
.091E-02
.169E-02
.020E-01
.035E-03
.164E-01
.901E-03
.180E-02
.071E-02
.209E-01
.901E-02
.247E-01
.664E-02
.971E-02
.718E-03
.209E-01

PO NAIFREdROWIRE IO WdNOAOLWN~JWWHN W

:07:55

0.0%

Act /MDA

[#5]

'_l
SEPRPNWNOARB WO ONOR OGN PR O OBBRNNONG

.724
.262
.549
.234
.251
.126
126
.621
.493
. 630
.936
.494
.916
.189
.132
.243
.747
. 658
.189
2132
.243
.199
.747
.658
.231
.784
.063
.189
.132
.243
.831
.801
.891
.189

=

S

=




Full Combined Activity-MDA Report {continued)
Acquisition date

Sample ID : G243536001

—-—-- Identified Nuclides ----

Line Energy
Nuclide Ided (keV) Key

77.11
§7.30
241.98
295.21
351.92 *
74 .81
77.11
87.30
238.63 *
300.09
74 .81
77.11
87.30
241.98
295,21
351.92 *
240.98
609.31 *
1120.29
1764.49
338.32
911.07 *
969.11
338.32
911.07 *
969.11
74.81
77.11
87.30
238.63 *
300.09
609.31 *
1120.29
1764.49
338.32
911.07 *
969.11
609.31 *
1120.29
1764.49
86.50 *
95.87
74.67 *
86.72
117.66
142.18
ANH-511 + 511.00 *

PO-216

PO-218

*

Ra-224
RA-226

AC-228

RA-228

TH~228

TH-230

TH-232

U-234

++++++t+rttF A+ ++

NP-237
AM-243

+ +

Activity
(pCi/GRAM)

.559E+00
L240E+00
.202E+00
.323E+00
.393E+00
.514E+00
.076E+00
.308E+00
.598E+00
.145E-01
.332E+00
.559E+00
.240FE+00
.202E+00
.323E+00
.393E+00
.175E+00
.203E+00
.7132E+00
.437E+00
.549E+00
.061E+00
.139E+00
.549E+00
.061E+00
.139E+00
.563E+00
.116E+00
.333E+00
.629E+00
.321E-01
.203E+400
.731E+00
.437E+00
.549E+00
.061E+00
.139E+00
.203E+00
.731E+00
L.437E+00
.304E-01
.088E-01
.076E-01
.114E+01
.263E+00
.H81E+00
.116E-01

NOBWEROOHEHRRHEHRHHORERNNHEPRR R RN W W RN RN W

—-———- Non-Identified Nuclides ----

Line Energy
Nuclide Ided (keV) Key

BE-7 477.59 *
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Activity
(pC1/GRAM)

-1.174E-01

Act error

.100E-01
.143E-01
.312E-01
.446E-01
.207E-01
.929E-01
.187E-01
.826E-01
.619E-01
.705E-01
.912E-01
.100E-01
.143E-01
.312E-01
.446E-01
.207E-01
.174E+00
.809E-01
.755E-01
.480E-01
.179E-01
.474E-01
.952E-01
.179E-01
.474E-01
.952E-01
.555E-01
.248E-01
.735E-01
.650E-01
.129E+Q0
.809E-01
.755E~01
.480E-01
.273E-01
.474E-01
.952E-01
.809E-01
.755E-01
.480E-01
.411E-01
.137E+00
.824E-02
.106E+01
.877E+4Q0
.841E+01
.296E-02

NHEWHRORWR ORI NFEFRR S WIS OISO MR NNOOROO R NN ;O

Act error

3.316E-01

MDA
{pCi/GRAM)

.804E-01
.987E-01
. 748E-01
.280E-01
.171E-01
.003E-01
.385E-01
.830E-01
.544E-02
.390E+00
.034E+00
.804E-01
.987E-01
.748E~01
.280E-01
.171E-01
.086E+00
.071E-01
.576E-01
.538E-01
.033E-01
.321E-01
.325E-01
.033E-01
.321E-01
.325E-01
.118E-01
.450E-01
.942E-01
.727E-02
.417E+00
.071E-01
.576E-01
.538E-01
.033E-01
.321E-01
.325E-01
.071E-01
.576E-01
.538E-01
.737E-01
.569E+00
.765E-02
.398E+01
.074E+00
.067E+01
.711E-02

WO ORWWLAE BN BWEB R OUNWORN BB WRHFERPEFENDOONEFROOTWa N OO,

MDA
{pCi/GRAM)

5.309E-01

9-JAN-2010

MDA error

.901E-02
.247E-01
.664E-02
.971E-02
.718E-03
.804E-02
.091E-02
.169E-02
.035E-03
.164E-01
.209E~-01
.901E-02
.247E-01
.664E-02
.971E-02
.718E-03
.366E-02
.901E-03
.180E-02
.071E-02
.645E-01
.371E-02
.863E-02
.645E-01
.371E-02
.863E-02
.571E-02
.150E-02
.833E-02
.170E-03
.354E-01
L901E-03
.179E-02
.071E-02
.372E-02
.371E-02
.863E-02
.901E-03
.179E-02
.071E-02
.529E-02
.863E-01
.820E-03
.365E+00
.894E-01
.751E+00
.634E-03

MNMHWRHROWORNSE JONNNSEJOJNWONONR OO IO BFERFF-JOWJWRF SFE

MDA error

3.507E-02

Page : 2
14:07:55

Act /MDA

.132
.243
.831
.801
.891
.189
132
.243
.747
. 658
.189
.132
.243
.831
.801
.891
.844
.231
.784
.063
.842
.571
.634
.842
.571
.634
.189
.132
.243
.747
.658
.231
.784
.063
.842
.571
.634
.231
.784
.063
.222
.915
.174
.228
.702
.280
.492

[

—

= e

e

—

O ON B ON S WRNBWOBWHRORNABNEWNESWERWRWREOWN OSSN W,

Act /MDA

-0.221




Full Combined Activity-MDA Report (continued) Page : 3
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

—-——- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

NA-22 1274.54 * -1.308E-02 4 .605E-02 7.260E-02 4.483E-03 -0.180

NA-24 1368.53 * -2,488E+01 4.605E~02 Half-Life too short
AL-26 1129.67 -5.109E-0Q1 1.900E+00 2.560E+00 1.595E-01 -0.200
1808.65 * 9.479E-04 3.105E-02 5.168E-02 2.968E-03 0.018
TI-44 67.85 3.533E-03 5.305E-02 8.595E-02 7.670E-03 0.041
78.38 * 2.850E-01 6.012E-02 8.467E-02 7.783E-03 3.367
5C-4¢6 889.25 * -2.910E-02 4,132E-02 6.396E-02 4.584E-03 -0.455
+ 1120.51 3.063E-01 9.976E-02 1.363E-01 8.570E-03 2.248
vV-48 944,10 -2.673E-01 1.090E+00 1.766E+00 1.261E-01 -0.151
983.50 * 1.195E-02 7.644E-02 1.288E-01 9.020E-03 0.093
1312.09 1.828E-02 9.855E-02 1.640E-01 1.023E-02 0.111
CR-51 320.08 * -2.704E-01 4.539E-01 7.158E-01 4.716E-02 -0.378
MN-52 744,21 7.759E-02 3.922E-01 6.429E-01 3.667E-02 0.121
848.13 4,.647E+00 1.032E+01 1.799E+01 1.212E+00 0.258
935.52 2.412E-01 4.479E-01 7.788E-01 5.580E-~02 0.310
1246.25 4.317E-01 1.206E+01 1.975E+01 1.205E+00 0.022
1333.61 5.747E+00 8.217E+00 1.457E+01 9.152E-01 0.394
1434.06 * 1.510E-02 4.254E-01 6.914E-01 4,.351E-02 0.022
MN-54 834.83 * 1.603E-02 3.879E-02 6.706E-02 4.426E-03 0.239
CO-56 846.75 * 1.273E-02 3.770E-02 6.506E-02 4.374E-03 0.196
977.42 1.538E+00 3.203E+00 5.074E+00 3.565E-01 0.303
1037.82 2.180E-01 3.353E-01 5.882E-01 4,317E-02 0.371
1175.09 5.943E-01 2.311E+0Q0 3.885E+00 2.300E-01 0.153
1238.25 6.517E-02 9.338E-02 1.619E~01 1.041E-02 0.403
1360.21 8.248E-01 1.082E+00 1,932E+00 1,215E-01 0.427
1771.40 3.150E-02 2.587E-01 3.801E-01 2.219E-02 0.083
CO-57 122.06 * 1.718E-02 2.727E-02 4.591E-02 2.804E-03 0.374
136.48 -5.057E-02 2.261E-01 3.672E-01 2.467E-02 -0.138
CO-58 810.76 * -1.128E-02 3.957E-02 6.449E-02 4.117E-03 -0.175
FE-59 142.65 2.197E+00 2.991E+00 5.033E+00 2.871E~01 0.437
192.34 -7.727E-01 1.114E+00 1.743E+00 2.040E-01 -0.443
1099.22 * 1.130E-02 9.161E-02 1.528E-01 1.121E-02 0.074
1291.56 6.415E-02 1.332E-01 2.290E-01 1.772E-02 0.280
CO-60 1173.22 -4,824E-02 4.637E-02 6.741E-02 3.988E-03 -0.716
1332.49 * 3.214E~-02 3.975E-02 7.124E-02 4,475E-03 0.451
ZN-65 1115.52 * 2.289E-02 9.808E~02 1.434E-01 9.082E-03 0.160
GE-68 1077.35 * -7.515E~01 1.302E+00 2.012E+00 1.319E-01 -0.374
A5-73 53.44 * 5.139E~01 1.107E+00 1.888E+00 1.727E-01 0.272
AS-74 595.88 * -1,014E-01 1.113E-01 1.668E-01 8.871E-03 -0.608
634,78 -9.318E-02 4,070E-01 6.460E~01 3.302E-02 -0.144
SE-75 66.05 -7.558E+00 5.725E+00 9.080E+00 9.719E-01 -0.832
96.73 -5.491E-01 9.383E-01 1.319E+00 1.784E-01 -0.416
121.11 -3.948E-03 1.486E-01 2,442E-01 2.311E-02 -0.016
136.00 -2.216E-03 4.296E-02 7.027E-02 4,141E-03 -0.032
198.60 -3.292E+00 2.140E+00 3.043E+00 2.124E-01 -1.082
264.65 * 1.831E-03 5.501E-02 7.684E-02 4.609E-03 0.024
279.53 6.111E-02 1.153E-01 1.991E-01 1.279E-02 0.307
303.91 1.556E+00 2.514E+00 3.840E+00 3.704E-01 0.405
400.65 2.045E-02 2.769E-01 4,.619E-01 4,138E-02 0.044
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Full Combined Activity-MDA Report (continued) Page : 4
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

—-—-- Non-Identified Nuclides --———

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

BR-77 + 87.88 1.980E-03 2.769E-01 Half-Life too short

200.40 -5.172E-05 2.769E-01 Half-Life too short

+ 239.00 8.174E-04 2.769E-01 Half-Life too short

249.79 -1.265E-04 2.769E-01 Half-Life too short

281.68 -3.124E-04 2.769E-01 Half-Life too short

297.23 8.655FE-04 2.769E-01 Half-Life too short

303.76 3.930E-04 2.769E-01 Half-Life too short

439,47 -1.297E-04 2.769E-01 Half-Life too short

484 .57 4 .226E-04 2.769E-01 Half-Life too short

520.65 * -3.678E-07 2.769E-01 Half-Life too short

574,64 -4 _532E-04 2.769E-01 Half-Life too short

578.91 1.468E~-04 2.769E-01 Half-Life too short

585.48 3.293E-03 2.769E-01 Half-Life too short

755.35 1.944E-04 2.769E-01 Half-Life too short

817.79 1.755E-04 2.769E-01 Half-Life too short
SR-82 698.33 -2.868E+01 4,297E+01 6.452E+01 3.401E+00 -0.,445
776.49 * -2 _.008E-01 4.242E-01 6.824E-01 4_105E-02 -0.294
1395.20 ~9,994E400 1.194E+401 1.658E+01 1.044E+00 -0.603
RB-83 520.41 * -1.169E-02 8.273E-02 1.155E-01 6.434E-03 -0.101
- 529.64 1.859E-03 1.053E-01 1.728E-01 9.593E-03 0.011
552.65 2.957E-02 2.160E-01 3.568E-01 1.958E-02 0.083
RB-84 881.50 * -1.701E-03 7.592E-02 1.263E-01 8.947E-03 -0.013
KR-85 513.99 * 1.909E+01 8.076E+00 1.502E+01 8.388E-01 1.271
SR-85 513.99 * 1.021E-01 4,317E-02 8.028E-02 4.484E-03 1.271
RB-86 1076.63 * -1.363E-01 8.980E-01 1.455E+00 9.540E-02 -0.094
Y-88 898.02 -1.179E-02 4,.343E-02 7.042E-02 5.148E-03 -0.167
1836.01 * =-1.955E-02 3.869E-02 5.758E-02 3.273E-03 -0.339
ZR-88 392.90 * -7.197E-03 3.267E-02 5.354E-02 2.971E-03 -0.134
Y-91 1204.90 * -1.176E+01 2.213E+01 3.441E+401 2.064E+00 -0.342
NB-94 702.63 * -5,433E-03 3.637E-02 5.792E-02 3.076E-03 -0.094
871.10 8.631E-03 3.357E-02 5.738E-02 4 _002E-03 0.150
NB-95 765.79 * 4,.948E-02 5.046E~02 8.723E~-02 5.156E-03 0.567
NB-95M 235.69 * 5.565E-01 1.723E-01 2.784E-01 2.104E-02 1.999
ZR-95 724.18 1.530E-01 1.193E-01 1.900E-01 1.2578-02 0.806
756.15 * 1.158E-02 7.977E-02 1.299E-01 9.153E-03 0.089

NB-97 657.90 * 3.273E+00 7.977E~02 Half-Life too short

1024.50 2.709E+02 7.977E-02 Half-Life too short

ZR-97 254,15 2.599E+02 7.977E-02 Half-Life too short

355.39 2.711E+01 7.977E-02 Half-Life too short

507.63 * 2.362E+02 7.977E-02 Half-Life too short

602.52 -4 ,337E+02 7.977E-02 Half-Life too short

1021.30 -3.778E+02 7.977E-02 Half-Life too short

1147.95 1.907E+02 7.977E-02 Half-Life too short

1362.66 2.234E+02 7.977E-02 Half-Life too short

1750.46 1.606E+02 7.977E-02 Half-Life too short
MO-99 140.51 -9.137E+01 8.172E401 1.190E+02 3.205E+01 -0.768
181.06 -1.841E401 5.841E+01 8.123E+401 1.384E+01 -0.227
366.43 -7.065E+01 2.451E+02 4.016E+02 2.304E+01 -0.176
739.58 * 6.785E+00 3.115E+01 5.118E+401 7.023E400 0.133
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Full Combined Activity-MDA Report (continued) Page : 5
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

—--—-- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM) _
778.00 -4 ,103E+4+01 8.971E+401 1.443E+02 8.703E+00 -0.284
TC-99M 140.51 * -2.853E+15 8.971E+01 Half-Life too short
RH-101 127.23 2.309E-03 4,106E-02 5.930E-02 3.541E-03 0.039
198.01 * -2,729E-02 3.771E-02 5.610E-02 3.151E-03 -0.487
325.23 1.207E-01 2.719E-01 4,093E-01 2.426E-02 0.295
RH-102 418.52 -1,494E-02 3.059E-01 5.053E-01 2.830E-02 -0.030
475,06 * ~6.805E-03 2.983E-02 4.831E-02 2.720E-03 -0.141
631.29 2.907E-02 5.438E-02 9,246E-02 4,745E-03 0.314
697.49 -7.967E-02 8.780E-02 1.289E-01 6.784E-03 -0.618
766,84 1.438E-01 1.287e-01 2.236E-01 1.324E-02 0.043
1046.59 -3.755E-02 1.148E-01 1.828E-01 1.228E-02 -0.205
1112.84 -7.209E-03 2.283E-01 3.340E~-01 2.117E-02 ~0.022
RU-103 497.08 * -1.134E-02 4.622E-02 7.454E-02 9.362E-03 -0.152
+ 610.33 1.393E+01 2.798E+00 3.296E+00 5.016E-01 4.226
RH-106 + 511.85 1.065E+00 3.672E-01 4.681E-01 2.616E-02 2,275
621.84 * 9.752E-02 3.445E-01 5.723E-01 6.551E~02 0.170
1050.47 -2.876E-01 2.344E+00 3.817E+00 2.557E-01 -0.,075
RU-106 + 511.85 1.065E+00 3.672E-01 4.681E-01 2.616E-02 2.275
621.84 * 9.752E-02 3.443E-01 5.723E-01 2.968E-02 0.170
1050.47 -2.876E-01 2.344E+00 3.817E+00 2.557E-01 -0.075
AG-108M 433.93 =* 7.465E-03 3.388E-02 5.689E-02 3.489E-03 0.131
614.37 8.136E-03 4.115E-02 5.925E-02 3.417E-03 0.137
722.95 2.657E-02 4.506E-02 6.761E-02 4.068E-03 0.393
AG-110M 657.75 * 2.105E-02 4.083E-02 6.078E-02 3.281E-03 0.346
677.61 -1,171E-01 3.307E-01 5.174E-01 2.837E-02 -0.226
706.067 -7.369E-02 2.410E-01 3.788E-01 2.168E-02 -0.195
763.93 -2,452E-01 2.026E-01 2.913E-01 1.819E-02 -0.842
884.67 1.111E-02 5.085E-02 8.649E-02 6.445E-03 0.128
937.48 -1.882E-02 1.170E-01 1.913E-01 1.441E-02 -0.098
1384.27 -1.513E-01 1.913E-01 2.768E-01 1.834E-02 -0.547
IN-111 171.28 -1.726E+00Q 2.816E+00 4,452E+Q0 2.420E-01 -0.388
245.39 * -1,459E+00 3.499E+00 4.742F+00 2.788E-01 -0.308
IN-113M 391.69 * =-2.942E-02 4,628E-02 7.371E-02 4,386E~03 -0.399
SN-113 391.69 * -2.942E-02 4,628E-02 7.371E-02 4,386E-03 -0.399
IN-114M 190.27 * 1.692E-01 2.304E-01 3.407E-01 1.896E-02 0.497
CD-115 260.90 -2.144E-04 2.304E-01 Half-Life too short
492 .35 9.195E-05 2.304E-01 Half-Life too short
527.90 * -2.573E-05 2.304E-01 Half-Life too short
SN-117M 156.02 -4,080E-01 3.004E+00 4.873E4+00 2.692FE-01 -0,084
158.56 * -6.536E-03 7.224E-02 1.174E-01 6.446E-03 -0.056
$B-122 563.90 * 1.848E+00 6.039E+00 1.009E+01 5.499E-01 0.183
692,80 6.684E+00 1.299E+02 2.107E+02 1.100E+01 0.032
I-123 159.00 * 4,.023E+402 1.299E+02 Half-Life too short
528.96 9.947E+03 1.299E+02 Half-I,ife too short
TE-123M 159.00 * 1.327E-02 3.066E-02 5.087E-02 2.833E-03 0.261
I-124 602.71 * -1,516E+00 1.604E+00 2.002E+00 1.058E-01 -0.758
722.78 5.363E+00 9.093E+00 1.364E+01 7.504E-01 0.393
1325.50 -3.247E+01 6.524E+01 9.838E+01 6.167E+00 -0.330
1376.25 9.227E+01 6.366E+01 1.205E402 7.587E+00 0.766
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Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1509.49 5.364E+00 3.192E+01 5.276E+01 3.301E+00 0.102
1691.02 -1.179E+00 8.453E+00 1.372E+01 8.252E-01 -0.086
SB-124 602,71 -4 ,775E~-02 5.051E-02 6.303E-02 3.333E-03 -0.758
645.85 2.562E-01 5.558E-01 9.362E-01 5.508E-02 0.274
709.31 2.174E+00 3.164E+00 5.394E+0Q0 2.899E-01 0.403
713.82 -1.608E+00 1.836E+00 2.704E+00 2.703E-01 -0.595
722.78 2.448E-01 4.151E-01 6.228E-01 3.604E-02 0.393
+ 968.20 1.227E+01 7.002E+00 7.998E+00 5.645E-01 1.535
1045.16 ~1.204E+00 2.684E+00 4.221E+00 2.840E-01 -0.285
1325.50 -1.583E+00 3.180E+00 4.796E+00 3.006E-01 -0.330
1368.21 -7.015E-01 1.891E+00 2.894E+00 3.508E-01 -0.242
1436.60 -3.568E+00 4,384E+00 6.184E+00 3.892E-01 -0.577
1691.02 * -1.269E-02 9.101E-02 1.477E-01 9.593FE-03 -0.086
SB-125 427,89 * 1.365E~01 1.0556E-01 1.874E-01 1.099E-02 0.728
+ 463.38 7.793E-01 4.852E-01 6.024E-01 3.989E-02 1.294
600.56 1.388E-01 1.825E-01 3.146E-01 1.975E-02 0.441
635.90 ~-2.841E-01 2.699E-01 3.920E-01 2.434E-02 -0.725
TE-125M 109.28 * -5.749E+00 1.051E+01 1.696E+01 1.544E+00 -0.339
I-126 388.63 1.740E-01 2.622E-01 4.532E-01 2.525E~02 0.384
666.33 * -8.189E~-02 2.817E-01 3.791E-01 1.888E-02 -0.216
753.82 1.248E+00 1.940E+00 3.298E+00 1.911E-01 0.378
SB-126 223.80 -1.180E+00 5.523E+00 8.798E+00 5.082E-01 -0.134
278.60 3.031E+Q0 3.199E+00 5.621E+00 3.353E-01 0.539
+ 296.50 1.644E+01 2.862E+00 5.058E+00 3.021E-01 3.251
414,70 8.825E-02 1.061E-01 1.842E-01 1.030E-02 0.479
415.30 7.162E+00 8.643E+00 1.502E+01 8.405E-01 0.477
555.20 -2.508E+00 5.174E+00 8.115E+00 4.446E-01 -0.309
573.80 -1.716E-01 1.351E+00 2.182E+00 1.181g-01 -0.079
593.00 3.162E-02 1.189E+00 1.941E+00 1.035E-01 0.016
656.30 1.951E+00 4.941E+00 7.247E+00 3.605E-01 0.269
666.33 ~3.453E-02 1.188E-01 1.599E-01 7.962E-03 -0.216
675.00 -8.374E-01 2.655E+00 4.171E+00 2.110E-01 -0.201
6©95.00 1.268E-02 1.037E-01 1.692E~01 8.869E-03 0.075
697.00 -4 .051E-01 3.837E-01 5.548E-01 2.918E-02 -0.730
720.50 * -1.359E-01 2.019E-01 2.687E-01 1.472E-02 -0.506
856.80 -1.388E-01 6.564E-01 1.077E+00 7.351E-02 -0.129
989.30 -6.251E-01 1.505E+00 2.376E+00 1.659E-01 -0.263
1034.80 -8.117E+00 1.136E+01 1.731E+01 1.173E+0Q0 -0.469
1213.00 ~9.560E-01 6.457E+00 1.041E+01 6.266E-01 -0.092
3B-127 61.10 8.285E+01 1.354E+02 2.307E+02 2.944E+01 0.359
252.40 -4,055E+00 1.024E+01 1.583E+01 6.637E+00 -0.256
290.80 ~2.320E+01 5.248E+01 7.448E+01 8.012E+00 -0.312
411.60 -4.806E+00 2.785E+01 4 .570E+01 6.991E+00 -0.105
444 .90 -6.267E+00 2.214E+01 3.589E+01 4.310E+00 -0.175
473.00 3.474E+00 3.493E+00 6.121E+00 7.564E-01 0.568
543.00 -2.130E+01 3.719E+01 5.796E+01 8.055E+00 -0.367
603.60 -1.888E+01 2.979E+01 3.856E+01 4.559E+00 -0.490
685.20 * 3.627E-01 2.883E+00 4_711E+00 4,976E-01 0.077
698.50 -1.235E+01 3.388E+01 5.213E+01 7.966E+00 -0.237
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Line Energy Activity Act error MDA MDA error  Act/MDA

Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
722.20 -1.683E+00 6.915E+01 9.565E+01 1.004E+01 -0.018
783.80 8.405E+00 7.791E+00 1.405E+4+01 1.702E+00 0.598
XE-127 57.60 -4 .007E+4+00 7.915E+00 1.303E+01 1.200E+00 -0.307
145,22 2.261E-01 8.010E-01 1.324E+00 7.503E-02 0.171
172.10 -3.812E-03 1.380E-01 2.240E-01 1.219E-02 -0.017
202.84 * 2.698E-02 5.827E-02 8.916E-02 5.037E-03 0.303
374.96 -1.349E-01 2.204E-01 3.528E-01 2.003E-02 -0.382
I-131 80.18 -5.566E+00 1.072E+01 1.087E+01 1.019E+00 ~0.512
284.30 4.513E-01 2.174E+00 3.700E+00 2.459E-01 0.122
364.48 * 8.833E~02 1.664E-01 2.862E-01 1.853E~-02 0.3009
636.97 ~-1.315E+00 2.138E+00 3.261E+00 1.932E-01 -0.403
722.89 6.302E+00 1.069E+01 1.604E+01 9.039E-01 0.393
TE-132 49.72 -1.789E+00 6.049E+01 1.017E+02 1.223E+01 -0.018
: 111.76 6.044E+00 7.361E+01 1.217E+02 1.315E+01 0.050
116.30 -2.288E+01 6.631E+01 1.076E+02 1.138E+01 -0.213
228.16 * -4.423E-01 1.795E400 2.851E+00 4,344E-01 -0.155
BA-133 53.15 1.777E+00 4,657E4+00 7.923E4+00 7.233E-01 0.224
79.62 8.574E-01 2.009E+00 2.204E+00 3.437E-01 0.389
81.00 -8.860E-02 1.623E-01 1.636E-01 2.663E-02 -0.542
276.40 4.711E-01 4.521E-01 6.723E-01 8.766E-02 0.701
302.84 4.515E-02 1.715E-01 2.558E-01 3.004E-02 0.177
356.01 * 3.324E-02 4,645E-02 7.155E-02 8.271E~03 0.465
383.85 -6.384E-02 3.209E-01 5.274E-01 5.681E-02 -0.121
I-133 + 510.53 5.159E+01 3.209E-01 Half-Life too short
529.87 * =5.291E-02 3.209E-01 Half-Life too short
706.58 -3.837E+00 3.209E-01 Half-Life too short
856.28 ~9.546E+00 3.209E-01 Half-Life too short
875.33 -2.992E+00 3.209E-01 Half-Life too short
1236.41 1.824E+00 3.209E-01 Half-Life too short
: 1298.22 -8.629E+00 3.209E-01 Half-Life too short
Cs-134 475.35 ~6.851E-01 1.956E+00 3.137E+00 1.766E-01 -0.218
563.23 1.541E-01 3.860E-01 6.493E-01 3.624E-02 0.237
569.32 -8.488E-02 2.157E-01 3.366E-01 1.889E-02 ~0.252
604.70 -1.429E-03 4,052E-02 5.645E-02 2.998E-03 -0.025
+ 795.84 * 8.283E-02 6.689E-02 8.827E-02 5.555E-03 0,938
801.93 7.632E-02 4.715E-01 7.221E-01 4.574E-02 0.106
1038.57 1.627E+00 4 _109E+00 7.043E+00 4.761E-01 0.231
1167.94 2.343E+400 2.463E+00 4,418E+00 2.632E-01 0.530
1365.15 -3.553E-01 1.361E+00 2.128E+00 1.452E-01 -0.167
CS-135 268.24 * 2.676E-01 2.054E-01 3.104E-01 2.412FE-02 0.862
I-135 288.45 5.235E+14 2.054E-01 Half-Life too short ’
417.63 9.054E+13 2.054E-01 Half-Life too short
546.56 2.311E+14 2.054E-01 Half-Life too short
836.80 2.265E+14 2.054E-01 Half-Life too short
1038.76 1.692E+14 2.054E-01 Half-Life too short
1124.00 9,199E+14 2.054E-01 Half-Life too short
1131.51 -2.282FE+13 2.054E-01 Half-Life too short
1260.41 * 4 _934E+13 2.054E-01 Half-Life too short
1457.56 1.201E+16 2.054E-01 Half-Life too short
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1678.03 -1.625E+14 2.054E-01 Half-Life too short
1706.46 -2.143E+14 2.054E~-01 Half-Life too short
1791.20 -1.270E+14 2.054E-01 Half-Life too short
C5-136 66.91° -1.035E+00 1.107E+00 1.776E4+00 2.774E-01 -0.582
+ 86.29 4 ,549E+00 1.673E+00 2.571E+00 3.503E-01 1.769
153.22 5.264E-01 8.854E-01 1.478E+00 1.040E-01 0.356
163.89 8.020E-01 1.404E+00 2.340E+00 1.629E-01 0.343
176.55 7.389E-02 5.032E-01 8.222E-01 5.125E-02 0.090
273.65 -8.531E-01 7.267E-01 9.177E-01 6.204E-02 ~0.930
340.57 5.321E-01 1.958E-01 3.321E-01 2.073E-02 1.602
818.51 4,926E-02 8.831E~02 1.554E-01 1.002E-02 0.317
1048.07 * -5.354E-02 1.318E-01 2.078E-01 1.493E-02 -0.258
1235.34 -6.532E-02 7.367E-01 1.193E+00 1.211E-01 -0.055
CE-139 165,85 * 3.531E-02 3.226E-02 5.481E-02 2.964E-03 0.644
BA-140 162.64 -3.950E-01 1.007E+00 1.614E+00 1.002E-01 -0.245
304.84 1.399E+00 1.897E+00 2.869E+00 7.841E-01 0.488
423.70 -1.963E+00 2.662E+00 4.078E+00 1.295E+00 -0.481
537.32 * 2.468E-01 3.275E-01 5.524F-01 1.794E-01 0.447
LA-140 + 328.77 5.670E-01 5.321E-01 7.169E~01 4.732E-02 0.791
432 .53 7.541E~02 2,753E+00 4.563E+00 2.849E~-01 0.017
487.03 -3.945E-02 1.797E-01 2.908E-01 1.864E-02 -0.136
751.79 -1.177E+00 2.272E+0Q0 3.465E+00 2.453E-01 -0.340
815.85 3.207E-02 3.836E-01 6.473E-01 4.979E-02 0.050
867.82 4,135E-01 1.722E+00 2.937E+00 2,.203E-01 0.141
919.63 -1.292E+00 3.672E+00 4.951E+00 4.723E~01 -0.261
925.24 -5,.818E-01 1.309E+00 2.069E+00 1.621E-01 -0.281
1596.49 * -3.888E-02 9.296E-02 1.431E-01 8.830E-03 -0.272
CE-141 145,44 * 1.287E-02 7.372E-02 1.214E-01 7.161E-03 0.106
CE-143 57.37 -5.816E-03 7.372E-02 Half-Life too short
231.56 -6.244E-04 7.372E-02 Half-Life too short
293.26 * 7.184E-03 7.372E-02 Half-Life too short
+ 350.59 2.350E-01 7.372E-02 Half-Life too short
490.36 3.687E-03 7.372E-02 Half-Life too short
664.57 2.072E-02 7.372E-02 Half-Life too short
¢ 721.93 3.159E-03 7.372E-02 Half-Life too short
CE-144 80.11 -1.792E+00 3.541E+00 3.595E+00 3.339E-01 -0.499
133.54 * 1.230E-01 2.516E-01 3.704E-01 5.267E-02 0.332
PM~144 476.78 -3.832E-02 6.772E-02 1.066E-01 7.251E-03 -0.360
618.01 -5.084E-03 3.378E-02 5.263E-02 2.944E-03 -0.097
696.49 * -2.436E-02 3.795E-02 5.780E-02 3.042E-03 -0.421
778.57 -4 _487E-01 2.292E+00 3.781E+00 2,285E-01 -0.119
PR-144 696.49 * -1.654E+00 2.577E+00 3.925E+00 2.062E-01 -0.421
1489.15 -9.499E+00 1.298E+01 1.826E+01 1.145E+00 ~0.520
PM-146 453,90 * 4.852E-02 4,671E-02 8.207E-02 6.985E-03 0.591
633.02 7.677E-01 1.354E+00 2.265E+00 8.316E-01 0.339
735.90 -8.826E-02 1.598E-01 2.403E-01 6.691E-02 -0.367
747.13 -3.226E~-02 9.474E-02 1.470E-01 1.834E-02 -0.219
ND-147 + 91.11 8.537E-01 3.708E-01 7.454E-01 7.430E-02 1.145
319.41 -2.215E+00 4.510E+00 7.362E+00 4.378E-01 -0.301
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439.89 2.284E-01 7.985E+00 1.312E+01 7.386E-01 0.017
531.02 * 3.068E-01 7.065E-01 1.197E+400 1.605E-01 0.256

PM~-149 285.90 * -6.867E-05 7.065E~01 Half-Life too short
EU-152 121.78 4.246E-02 7.810E-02 1.311E-01 1.029E-02 0.324
244.69 8.340E-02 3.972E-01 5.641E-01 3.315E-02 0.148
344.27 * 7.361E-03 1.801E-01 1.76%E-01 1.166E-02 0.042
443.98 2.599E-01 1.051E+00 1.765E+00 9.937E-02 0.147
778.89 -2.766E-02 2.649E-01 4.407E-01 2.661E-02 -0.063
867.32 -2.162E-01 8.476E-01 1.380E+00 9.572E-02 -0.157
964 .01 1.701E-01 3.779E-01 5.664E-01 4.007E-02 0.300
1085.78 4_016E-01 4.191E-01 7.528E-01 4.897E-02 0.533
1112.02 3.381E-02 3.050E-01 4,848E-01 3.076E-02 0.070
1407.95 2.203E-01 1.913E-01 3.566E-01 2.245E-02 0.618
GD-153 69.67 7.501E-01 2.062E+4+00 3.079E+4+00 2.749E-01 0.244
+ 83.37 2.248E+01 1.585E+01 2.736E+01 2.600E+00 0.822
97.43 * 5.411E-02 9.159E-02 1.372E-01 1.147E-02 0.39%4
103.18 -5.311E-02 1.136E-01 1.844E-01 1.417E-02 -0.288
EU-154 123.07 4.638E-02 5.773E-02 9.455E-02 9.053E-03 0.491
247.94 3.867E~-01 4.370E-01 6.489E-01 6.227E-02 0.596
591.81 6.428E~-01 6.444E-01 1.129E+00 1.073E-01 0.569
723.30 1.395E-01 1.939E-01 2.947E-01 2.016E-02 0.473
756.87 5.483E-01 8.359E-01 1.420E+00 1.441E-01 0.386
873.19 1.467E-02 2.845E-01 4_.769E~-01 5.323E-02 0.031
996.32 -2.644E-01 3.962E-01 6.085E-01 1.036E-01 -0.435
1004.76 -2.091E-01 2.326E-01 3.491E-01 3.644E-02 -0.599
1274.45 * ~-3.645E-02 1.284E-01 2.024E-01 1.937E~02 -0.180
EU-155 48.70 -8.567E-01 3.296E+00 5.499E+00 4,605E-01 -0.156
60.01 -1.833E+00 5.943E+00 9.857E+00 9.030E-01 -0.186
+ 86.54 3.411E-01 1.212E-01 1.914E-01 1.881E-02 1.782
105.31 * -=-5.475E-02 1.156E-01 1.874E-01 1.422E-02 -0.292
TB-160 + 86.79 9.450E-01 3.357E-01 5.273E-01 5.154E-02 1.792
197.04 5.937E-02 6.644E-01 1.028E+00 5.768E-02 0.058
215.65 -3.227E~01 8.640E-01 1.368E+00 7.841E-02 -0.236
298.57 4,438E-02 2.281E-01 2.305E-01 1.377E-02 0.193
879.36 * -3.606E-02 1.424FE-01 2.3145-01 1.635E-02 -0.156
962.29 6.224E~01 6.723E-01 1.063E+00 7.524E-02 0.586
966.15 9.875E~01 3.373E-01 5.900E-01 4,169E-02 1.674
1177.93 -1.938E-02 3.843E-01 6.263E-01 3.713E-02 -0.031
1271.85 -1.565E~-01 7.549E-01 1.200E+00 7.390E-02 -0.130
HO-166M 80.57 -2.285E-01 4.482E-01 4,547E-01 4,236E-02 -0.502
+ 184.41 1.224E-01 5.111E-02 7.309E-02 4.038E-03 1.675
280.46 -2.405E-02 8.798E-02 1.464E-01 8.735E-03 -0.164
410.95 3.877E-02 2.760E-01 4.615E-01 2.579E-02 0.084
711.68 * 3.288E~02 6.627E-02 1.114E-01 6.008E-03 0.295
752.31 4_.284E-03 2.940E-01 4 _.730E-01 2.734E-02 0.009
810.29 -5.761E~03 5.680E-02 9.422E-02 5.984E-03 -0.061
T™-171 51.35 3.029E+00 4.076E+01 6.872E+01 6.163E+00 0.044
52.39 4.513E+00 2.066E+01 3.498E+01 3.175E+00 0.129
59.40 ~1.184E+01 3.195E+01 5.288E+01 4.860E+00 -0.224
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66.72 * =-3.778E+01 3.266E+01 5.233E+01 4.675E+00 -0.722
LU-176 + 88.36 4.580E-01 1.983E-01 3.955E-01 3.879E-02 1.158
201.83 -1.843E-03 3.072E-02 4.951E-02 2.794E-03 -0.037
306.84 * -5.223E-03 2,.708E-02 4.386E-02 2.616E-03 -0.119
401.10 -3.137E-01 7.155E+00 1.185E+01 6.598E-01 ~0.026
Lu-177 112,95 9.425E-01 - 2.581E+00 4,.313E+00 2,923E-01 0.219
+ 208.36 * 5.886E+00 2.378E+00 3.280E+00 1.865E-01 1.794
LU-177M 52.97 1.147E+00 2.138E+00 3.654E+00 3.332E-01 0.314
54.07 7.829E-01 1.098E+00 1.885E+00 1.729E-01 0.415
61.30 9.662E~01 1.767E+00 3.007E+00 2.734E-01 0.321
121.62 2.096E-01 4,066E-01 6.820E-01 4_177E-02 0.307
147.16 -1.361E-01 7.283E-01 1.182E+400 6.665E~02 -0.115
171.86 -4.566E-02 5.232E-01 8.473E-01 4.610E-02 -0.054
218.09 5.300E-01 9.661E-01 1.595E+4+00 9.160E-02 0.332
+ 268.79 2.728E+00 1.529E+00 1.635E+00 9.726E-02 1.669
319.02 -2.010E-02 2.768E-01 4.625E-01 2.749E-02 -0.043
367.43 -4 .334E-01 9.912E-01 1.609E+00 9.219E~-02 -0.269
413.65 * 5.080E-02 2.060E-01 = 3.463E-01 1.937E-02 0.147
HF-181 56.28 ~-1.257E+00 1.247E+00 2.010E+00 1.851E-01 -0.625
57.53 -4 .205E-01 6.622E-01 1.085E+00 9.986E-02 -0.388
65.20 7.446E-02 1.150E+400 1.927E+00 1.726E-01 0.039
133.02 7.238E-02 8.314E-02 1.251E-01 7.328E-03 0.579
136.25 -6.705E-02 5.203E-01 8.482E-01 4,921E-02 -0.079
345.85 9.396E-02 2.840E-01 3.739E-01 2.187E-02 0.251
482.03 * -4.438E-03 4,526E-02 7.394E~02 4.160E-03 -0.060
wW-181 56.28 -4.,722E-01 4.678E-01 7.543E-01 6.944E-02 -0.626
57.53 -1.580E-01 2.487E-01 4.075E-01 3.750E-02 -0.388
65.20 * 2.,774E-02 4.284E-01 7.181E-01 6.432E-02 0.039
TA-182 67.75 1.247E-02 1.299E-01 2.107E-01 1.880E-02 0.059
100.10 1.599E-01 1.891E-01 3.219E-01 2.584E~-02 0.497
152.43 2.250E-01 3.724E-01 6.221E-01 3.465E-02 0.362
222.10 -4 _.186E-02 3.876E-01 6.209E-01 3.581E-02 -0.067
1001.68 1.132E+00 2.279E+00 3.784E+00 2.622E-01 0.299
+ 1121.28 8.385E-01 2.731E-01 3.741E-01 2.351E-02 2.242
1189.05 -5.380E-02 3.068E-01 4.928E-01 2.936E-02 -0.109
1221.42 * -4.085E-02 2.054E-01 3.290E-01 1.987E-02 -0.124
1230.97 -5.294E-02 4.876E-01 7.879E-01 4.776E~-02 -0.067
RE-183 57.98 -1.393E-01 2.492E-01 4,095E-01 3.768E-02 -0.340
59.32 -5.280E-02 1.362E-01 2.253E-01 2.071E-02 -0.234
67.20 -7.333E-02 2.328E-01 3.851E-01 3.438E-02 -0.190
162.32 * -=5,171E-02 1.233E-01 1.974E-01 1.075E-02 -0.262
+ 208.81 3.651E+00 1.475E+00 2.044E+00 1.162E~-01 1.787
291,72 -1.719E-01 1.162E+00 1.686E+00 1.007E-01 -0.102
RE-184 57.98 -5.015E~01 8.975E-01 1.475E+00 1.357E-01 -0.340
59.32 -1.900E~-01 4.901E-01 8.106E-01 7.450E-02 -0.234
67.20 -2.640E-01 8.380E-01 1.386E+00 1.238E-01 -0.190
161.27 -4.444E-01 3.917E-01 6.065E-01 3.311E-02 -0.733
216.55 5.865E-03 3.024E-01 4.877E-01 2.,797E-02 0.012
2.634E-01 4,228E-01 2.497E-02 0.027

252.85 * 1.133E-02
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——~— Non-Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
318.01 8.934E-02 4.855E-01 8.223E-01 4,889E-02 0.109
792.07  2.439E-01 1.177E+00 1.746E+00 1.077E-01 0.140
903.28 8.866E-01 1.178E+00 1.857E+00 1.346E-01 0.478
920.93 4,276E-03 4.453E-01 6.875E-01 4_954E-02 0.006
05-185 59.72 -1.409E-01 3.635E-01 6.012E-01 5.518E-02 -0.234
61.14 6.869E-02 1.957E-01 3.315E-01 3.016E-02 0.207
69.30 6.586E-02 3.796E-01 5.624E-01 5.019E-02 0.117
592.07 2.309E+400 2,.628E+00 4,587E+00 2.447E-01 0.503
646.12 * 4.278E-03 4.717E-02 7.705E-02 3.884E-03 0.056
717.42 -2.229E-01 9.101E-01 1.430E+00 7.794E-02 -0.156
874.81 ~3.258E-01 5.798E-01 9.100E-01 6.384E-02 ~0.358
880.27 1.035E-01 7.953E~01 1.343E+00 9.,495E-02 0.077
RE-188 155.03 * 2.093E-01 1.929E~01 3.276E-01 1.814E-02 0.639
477.96 -1.324E+00 3.162E+00 5.036E+00 2.835E-01 ~0.263
633.10 1.632E+00 2.784E+00 4_.762E+00 2.439E-01 0.343
W-188 63.58 3.462E401 6.341E+01 1.070E+02 9.627E+00 0.324
227.08 2.900E+Q0 1.452E+01 2.358E+01 1.366E+00 0.123
290.67 * -4.369E+00 9.229E+00 1.308E+01 7.812E-01 ~0.334
TR-192 + 295.96 1.047E+00 1.825E-01 3.226E~-01 1.956E-02 3.245
308.46 -5.334E-02 1.042E-01 1.702E-01 1.026E-02 =0.313
316.51 * 1.384E-03 3.753E-02 6.309E-02 3.771E-03 0.022
468.07 -5.747E-02 8.259E-02 1.092E~01 7.142E-03 -0.526
604.41 ~5.844E-02 5.641E-01 7.796E~01 8.647E-02 -0.075
612.46 1.423E+00 8.690E-01 1.424E+00 1.018E-01 0.999
AU-195 65.12 1.801E-02 1.972E-01 3.309E-01 2.965E-02 0.054
66.83 -1.198E-01 1.092E-01 1.755E-01 1.567E~02 -0.683
+ 75.70 1.339E+00 2.899E-01 5.306E-01 4,813E-02 2.524
98.88 * -1.141E-02 2.501E-01 3.994E-01 3.265E-02 ~0.029
+ 129.76 2.332E+00 3.850E+00 5.378E+00 3.183E-01 0.434
TL-200 367.94 * -2.36%E~03 3.850E+00 Half-Life too short
579.30 4,188E-02 3.850E+00 Half-Life too short
828.27 -1.109E-02 3.850E+00 Half-Life too short
1205.75 1.767E-03 3.850E+00 Half-Life too short
TL-201 68.90 5.267E+00 1.459E+01 2.179E+01 1.944E+00 0.242
70.82 7.075E+00 8.082E+00 1.230E+01 1.099E+00 0.575
80.30 ~1.064E+01 2.049E+01 2.077E+01 1.932E+00 -0.512
135.34 -2.496E+01 6.738E+01 1.088E+02 6.329E+00 ~0.229
167.43 * -6.860E+00 1.856E+01 2.973E+401 1.609E+00 -0.231
TL-202 68.90 2.401E-01 6.651E-01 9.934E~-01 8.864E-02 0.242
70.82 3.217E-01 3.675E-01 5.593E-01 4,999E-02 0.575
80.30 -4.837E-01 9.319E-01 9.448E-01 8.787E-02 ~0.512
439.56 * -2.071E-02 9.257E-02 1.495E-01 8.409E-03 -0.139
HG-203 70.83 1.184E+00 1.355E+00 2.053E+00 2.835E-01 0.577
72.87 2.010E+00 8.809E-01 1.345E+00 1.808E-01 1.494
+ 82.60 1.753E+00 1.250E+00 2.154E+00 3.076E-01 0.814
279.20 * 3.550E-02 4.541E-02 7.924E-02 5.004E~03 0.448
BI-207 72.80 4,898E-01 2.345E-01 3.664E-01 3.289E-02 1.337
+ 74.97 7.319E-01 1.584E-01 2.654E-01 2.400E-02 2.758
+ 84.90 2.875E-01 2.028E-01 3.640E-01 3.502E-02 0.790
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———-~ Non-Identified Nuclides -=---

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
569.67 -3.007E-03 3.273E-02 5.231E-02 2.839E-03 -0.057
1063.62 * 2.101E-02 5.359E-02 9.181E-02 6.088E-03 0.229
1770.23 -1.172E-02 5.576E-01 7.848E-01 4.584E-02 -0.015
TL-207 81.07 -1.921E-01 3.569E-01 3.610E-01 3.374E-02 -0.532
+ 83.78 1.895E-01 1.337E-01 2.247E-01 2.142E~02 0.843
94.90 3.817E-01 2.701E-01 4.167E-01 3.628E-02 0.916
122.32 1.457E+00 1.867E+00 3.159E+00 2.196E-01 0.461
144.24 9.739E-02 7.241E-01 1.191E+00 8.497E-02 0.082
154.21 2.758E-01 4.363E-01 7.289E-01 4.961E-02 0.378
+ 269.46 6.278E-01 3.521E-01 3.866E~01 2.400E-02 1.624
323.87 * 2.117E-01 8.003E-01 1.190E+00 1.970E-01 0.178
+ 338.28 6.470E+00 2.274E+00 2.585E+00 2.734E-01 2.503
445,03 -7.798E-01 2.518E+00 4.075E+00 4.146E~01 -0.191
PO-209 260.50" -1.209E+00 1.040E+01 1.653E+01 9.804E-01 -0.073
262.80 -7.219E+00 3.171E+0Q1 4,603E+01 2.732E+00 -0.157
896.60 * 1.907E+00 7.656E+00 1.304E+01 9.451E-01 0.146
BI-210 46,50 * -9.594E-01 4.928E+00 8.100E+00 6.669E-01 -0.118
PB~210 46.50 * -9,594E-01 4.928E+00 8.100E+00 6.669E-01 -0.118
PO-210 46.50 * -9.594E-01 4.928E+00 8.100E+00 5.851E-01 -0.118
PB-211 404.84 * -5.688E-01 1.078E+00 1.633E+00 1.018E+00 -0.348
427.08 3.270E+00 3.088E+00 4.183E+00 2.585E+00 0.782
831.96 -6.618E-01 1.301E+00 1.965E+00 1.227E+00 -0.337
BI-212 + 727.18 * 1.186E+00 4.470E-01 7.145E~01 5.373E-02 1.660
‘ 785.46 2.607E+00 1.829E+00 3.394E+00 2.072E-01 0.768
1620.62 6.236E-01 1.218E+00 2.197E+00 1.347E-01 0.284
P0O~215 81.07 -1.921E-01 3.569E-01 3.610E-01 3.374E-02 -0.532
+ 83.78 1.895E-01 1.337E-01 2.247E-01 2.142E-02 0.843
94.90 3.817E-01 2.701E-01 4.167E-01 3,628E-02 0.916
122.32 1.457E+00 1.867E+00 3.159E+00 2,196E-01 0.461
144.24 9.739E-02 7.241E-01 1.191E+00 8.497E-02 0.082
154.21 2,758E-01 4,363E-01 7.289E-01 4.961E-02 0.378
+ 269.46 6.278E-01 3.521E-01 3.866E-01 2.400E-02 1.624
323.87 * 2.117E-01 8.003E-01 1.190E+00 1.970E-01 0.178
+ 338.28 6.470E+00 2.274E+00 2.585E+00 2.734E-01 2.503
445,03 -7.798E-01 2.518E+00 4,075E+00 4.146E-01 -0.191
RN-219 + 271.23 8.055E-01 4.,539E-01 4.749E-01 3.901E-02 1.696
401.81 * ~-2.574E-02 4.406E-01 7.290E-01 9.848E-02 -0.035
RN-220 549.76 * 1.002E+00 2,892E+01 4.740E+01 2.605E+00 0.021
RA-223 81.07 -1.921E-01 3.569E-01 3.610E-01 3.374E-02 -0.532
+ 83.78 1.895E~01 1.337E-01 2.247E-01 2.142E-02 0.843
94.90 3.817E-01 2.701E-01 4.167E-01 3.628E-02 0.916
122.32 1.457E+00 1.867E+00 3.159E+00 2.196E~01 0.461
144.24 9.739E-02 7.241E-01 1.191E+00 8.497E-02 0.082
154.21 2.738E-01 4.363E-01 7.289E-01 4.961E-02 0.378
+ 269.46 6.278E~01 3.521E-01 3.866E-01 2.400E-02 1.624
323.87 * 2.117E-01 8.003E-01 1.190E+00 1.970E-01 0.178
+ 338.28 6.470E+00 2.274E+00 2.585E+00 2.734E-01 2.503
445.03 ~7.798E-01 2.518E+00 4,075E+00 4.146E-01 -0.191
AC-227 79.80 1.012E+00 2.546E+00 2.782E+00 6.058E-01 0.364
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
236.00 1.809E+00 3.867E-01 5.947E-01 6.228E-02 3.042
256.20 * -2,105E-01 4.208E-01 6.536E-01 9,156E-02 -0.322
286.10 -3.675E-02 1.613E+00 2.715E+00 3.162E-01 -0.014
+ 299.80 1.695E+00 1.814E+00 2.780E+00 4,545E-01 0.610
304.40 1.530E+00 2.204E+00 3.366E+00 5.842E-01 0.455
334.20 -3.186E-01 3.022E+00 4.118E+00 7.562E-01 -0.077
TH-227 79.80 1.012E+00 2.547E+00 2,782E+00 6.134E-01 0.364
+ 94,00 7.754E+00 3.040E+00 3.973E+00 8.688E-01 1.952
236.00 1.809E+00 3.750E-01 5.947E-01 5.401E-02 3.042
256.20 * -2.105E-01 4.213E-01 6.536E~01 1.107E-01 -0.322
286.10 -3.675E-02 1.614E+00 2,.715E+00 2.720E+00 -0.014
+ 299.80 1.695E+00 1.814E+00 2.780E+00 4 .545E-01 0.610
304.40 1.530E+00 2.204E+00 3.366E+00 5.842E-01 0.455
334.20 -3.186E-01 3.022E+00 4,118E+00 7.562E-01 -0.077
TH-229 + 85.43 6.341E-01 2.252E~01 3.704E-01 3.579E-02 1.712
+ 88.47 2.636E-01 1.141E-01 2.256E-01 2.208E-02 1.169
100.00 1.590E-01 1.915E-01 3.259E-01 2.620E-02 0.488
193.63 * ~1.442E-01 5.492E-01 8.784E-01 4 .908E-02 -0.164
210.97 1.687E+00 9.362E-01 1.454FE+00 8.291E-02 1.160
PA-231 283.67 * -8,599E-02 1.586E+00 2.666E+00 3.693E-01 -0.032
+ 301.29 6.780E-01 7.207E-01 1.073E+00 1.131E-01 0.632
TH-231 81.07 -1.921E-01 3.569E-01 3.610E-01 3.374E-02 -0.532
+ 83.78 1.895E-01 1.337E-01 2.247FE-01 2.142E-02 0.843
94.90 3.817E-01 2.701E-01 4,167E-01 3.628E-02 0.916
122,32 1.457E+00 1.867E+00 3.159E+00 2.196E-01 0.461
144.24 9,739E-02 7.241E~01 1.191E+00 8.497E-02 0.082
154.21 2.758E-01 4.363E-01 7.289E-01 4.961E-02 0.378
+ 269.46 6.278E-01 3.521E-01 3.866E-01 2.400E-02 1.624
323.87 * 2.117E-01 8.003E-01 1.190E+00 1.970E-01 0.178
+ 338.28 6.470E+00 2.274E400 2.585E+00 2.734E-01 2.503
445.03 -7.798E-01 2.518E+00 4.075E+00 4.146E-01 -0.191
U-231 + 84,21 1.572E+01 1.108E+01 1.890E+01 1.808E+00 0.832
+ 92.29 1.475E+01 4,972E+00 8.006E+00 7.290E-01 1.842
95.87 * -1.765E+00 2.449E+00 3.425E+00 2.935E-01 -0.515
108.00 -6.097E-01 4.208E+00 6.909E+00 4.979E-01 -0.088
PA-233 + 75.28 2.135E+01 5.359E+00 8.275E+00 1.291E+00 2.580
+ 86.59 5.536E+00 2.417E+00 3.101E+00 8.436E-01 1.785
+ 300.12 4_.725E-01 5.039E-01 7.637E-01 1.032E-01 0.619
311.98 * -4.439E-02 6.696E-02 1.083E-01 6.831E-03 -0.410
340.50 2.257E+00 9.257E-01 1.330E+00 3.058E-01 1.696
398.62 -4 _276E~01 2.239E+00 3.671E+00 9.473E-01 -0.116
415.76 6.684E-01 1.858E+00 3.138E+00 6.443E-01 0.213
PA-234 63.00 3.662E-01 1.834E+00 3.064E+00 4.820E-01 0.120
94.67 4.467E-01 2.011-01 3.114E-01 3.888E-02 1.434
98.44 1.202E-02 1.046E-01 1.609E-01 8.965E-02 0.075
99.86 3.920E-01 4.844E-01 8.240E-01 6.638E-02 0.476
111.00 7.911E-02 1.943E-01 3.250E-01 3.561E-02 0.243
131.20 3.150E-02 1.292E-01 1.882E-01 1.109E-02 0.167
152.70 2.330E-01 3.532E-01 5.884E-01 9.253E-02 0.396
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (kev) Key (pCi/GRAM) {pCi/GRAM)
+ 186.00 4.408E+00 2.266E+00 2.671E+00 8.148E-01 1.650
226.40 5.071E-02 4.371E-01 7.071E-01 8.171E-02 0.072
227.20 7.437E-02 4.706E-01 7.627E-01 4.419E-0Q2 0.098
248.90 5.805E-01 1.039E+00 1.500E+00 3.228E~01 0.387
+ 293.70 6.349E+00 1.,459E+00 1.891E+00 3.054E-01 3.356
369.80 4.049E-01 9.035E-01 1.539E+00 3.201E-01 0.263
568.70 -7.595E-01 1.090E+00 1.656E+00 8.996E-02 -0.459
569.50 -2.668E-02 2.904E-01 4.641E-01 2.519E-02 -0.057
574.00 -6.175E-01 1.581E+00 2.497E+00 1.351E-01 -0.247
699.00 2.660E-02 7.665E-01 1.224E+00 2.181E-01 0.022
706.10 -6.312E-01 1.202E+00 1.800E+00 7.932E-01 -0.351
733.00 4,402E-01 4.374E-01 6.746E-01 1.431E-01 0.652
742.81 - 2.633E-01 1.354E+00 2.201E+00 1.473E+00 0.120
796.30 7.965E~-01 1.109E+00 1.708E+00 4.506E-01 0.466
805.60 6.953E-01 1.058E+00 1.834E+00 5.518E-01 0.379
819.60 3.872E-01 1.205E+00 2.064E+00 7.758E-01 0.188
826.30 4.379E-01 8.072E-01 1.380E+00 6.123E-01 0.317
831.60 -4,622E-01 6.519E-01 9.968E-01 2.922E-01 -0.464
876.40 -4.695E-01 9.355E-01 1.256E+00 1.289E+00 -0.374
880.51 -1.536E-03 2.834E-01 4,723E-01 3.341E-02 -0.003
883.24 1.222E-01 3.003E~01 5.008E-01 3.357E-01 0.244
899.00 -4,055E-01 8.624E-01 1.339E+00 5.821E-01 -0.303
925.00 -2.237E-01 1.087E+00 1.767E+00 1.271E-01 -0.127
926.50 ~9.412E-02 1.623E-01 2.495E-01 6.193E-02 -0.377
946.00 * 5.477E-02 '3.064E-01 5.173E-01 9.378E-02 0.106 .
949.00 1.039%E-01 4.454E-01 7.562E-01 5.387E-02 0.137
980.50 ~2.168E-01 7.197E-01 1.154E+00 8.092E-02 -0.188
1394.10 -6.789E~01 1.196E+00 1.612E+00 1.045E+00 -0.421
PA-234M 766.42 1,738E+01 1.572E+01 2.313E+01 1.165E+01 0.751
1001.03 * 4 .797E+00 4,705E+00 8.496E+00 7.262E-01 0.565
TH-234 63.29 * 4.642E-01 1.549E+00 2.592E+00 4.713E-01 0.179
+ 92.38 2.007E+00 7.479E-01 1.087E+00 1.991E-01 1.845
U-235 + 89.95 2.646E+00 1.388E+00 2.022E+00 6.292E-01 1.309
+ 93.35 2.412E+00 1.037E+00 1.289E+00 3.625E-01 1.872
105.00 -3.992E~01 1.133E+00 1.837E+00 5.426E-01 -0.217
143.76 * 7.217E-02 2.254E~-01 3.728E-01 6.063E-02 0.194
163,35 2.797E-01 5.063E-01 8.395E-01 1.500E-01 0.333
+ 185.71 1.633E-01 6.815E-02 9.893E-02 5.474E-03 1.650
205.31 -1.423E-01 6.318E-01 8.779E-01 1.575E-01 ~0.162
NpP-236 94.67 3.414E-01 1.497E-01 2.365E-01 2.067E-02 1.444
08.44 9.108E-03 7.888E-02 1.216E-01 1.001E-02 0.075
111.00 5.984E-02 1.469E-01 2.459E~-01 1.707E-02 0.243
160.31 * -2.402E-02 8.606E-02 1.386E-01 7.586E-03 -0.173
U-238 63.29 * 4.642E-01 1.549E+00 2.592E+00 4.713E-01 0.179
+ 92.38 2.007E+00 6.765E-01 1.087E+00 9.885E-02 1.845
NP-239 99.55 3.745E-02 1.648E-01 2.749E-01 2.225E~02 0.136
117.00 * -1.328E-01 1.961E-01 3.137E-01 2.027E-02 -0.423
+ 209.75 2.770E+00 1.119E+00 1.537E+00 8.751E-02 1.802
228.18 -6.260E-02 2.521E-01 4.005E-01 2.323E-02 -0.156
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Full Combined Activity-MDA Report (continued) Page : 15
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

——~- Non-Identified Nuclideg ----

Line Energy Activity Act error MDA MDA error  Act/MDA

Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
277.60 1.774E-01 1.961E-01 3.277E-01 1.955E-02 0.541
‘ 334.30 ~-1.960E-01 1.711E+0Q0 2.330E+400 1.374E-01 -0.084
AM-241 59,54 * -1.002E-01 1.866E-01 3.070E-01 3.001E-02 -0.326
CM-243 99.55 3.854E-02 1.696E-01 2.829E-01 2.290E-02 0.136
103,76 * 6.497E~02 1.016E-01 1.717E-01 1.309E-02 0.378
117.00 -1.366E-01 2.018E-01 3.228E-01 2.086E~02 -0.423
+ 209,75 2.731E+00 1.103E+00 1.516E+400 8.629E-02 1.802
228.18 ~-6.327E-02 2.548E-01 4.048E-01 2.348E~02 -0.156
277.60 1.789E-01 1.978E-01 3,305E-01 1.971E-02 0.541
AM-246 798.80 -1.090E-01 1.703E~01 2,263E-01 1.411E-02 -0.482
1036.00 -1.383E-02 2.991E~01 4,.915E-01 3.329E-02 -0.028
1062.04 1.057E-01 2.280E-01 3.937E-01 2.614E-02 0.268
1078.86 * -3,110E-02 1.451E-01 2.335E-01 1.528E-02 -0.133
CM-247 278.00 5.207E-01 7.978E-01 1.353E+00 8.070E-02 0.385
287.40 3.824E-01 1.286E+00 2.197E+00 1.312E-01 0.174
402.60 * 4_024E-03 3.902E-02 6.520E-02 3.633E-03 0.062
CF-249 252.85 4.183E~02 9.725E-01 1.561E+00 9.219E-02 0.027
333.44 -3.251E-02 2.659E-01 3.011E-01 1.776E-02 -0.108
387.95 * 3.732E-02 4.172E-02 7.301E-02 4_072E-03 0.511
CF-251 176.60 * 2.207E-02 1.408E-01 2.302E-01 1.260E-02 0.096
227.00 6.965E-02 4.191E-01 6.795E-01 3.937E-02 0.103
285.00 -9.628E-02 1.834F+00 3,083E+00 1.841E~-01 -0.031
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VAX/VMS Nuclide Identification Report Generated

IR R ARt P T R R R RS LR LRI EEER TS S SRS SRR R E RS LSRR RS s e R R EEEEEEEEREEEEREES S S EE

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
kAR KA A A A A A RA AR AR A A A A A A A A AR R KA AR A A A A ALAAAAR AR AR R A AR A A A AR A AR A A A A A Ak khkhk kA Ao xkkk
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA ,ARCHIVE. GAMMA]G243536001 *
* Acquisition date : 9-JAN-2010 14:07:55 Detector SN# : *
* Detector ID : GAMOG6 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 02:00:01.23 Half life ratio : 8.000 *
P R E R R R RS AR EE R RS R R R R R EER LSS ES S S SRR EEELSSES S S EEE SRR RS R R R R R EEEEEEEESE RTINS
* *
* SAMPLE DATA - *
* *
* Sample date : 21-DEC-2009 12:00:00 Nuclide Library : SOLID *
* Sample ID : G243536001 Analyst initials: MXRI1 *
* Batch Number : 937074 Sample Quantity : 1.4164E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
Ak A AR K AR A AR A A AR KRR AR KR A A A A AR A AR AR R A AR KRR A AR A A Ak A AR AR AR AR A AR A A hh kA hkhhkhkhdh A hhhx
* *
* QC DATA *
* Standard Weight : 0.00000 : *
* CALIB. DATE/TIME : 4-FEB-2009 13:05:54 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 ILCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope *
P E S SRS EETESTESEEEEEFEEETESS LTSS SSESEELETETEIEFEEFEEEFESEES S EEEEE SRS R RS EEEEEEEEEEEELEFESS]

Combined Activity-MDA Report

——=-= Identified Nuclides ----

Activity Act error MDA
Nuclide {(pCi/GRAM ) (pCi/GRAM )
K-40 2.093E+01 2.143E+00 5.722E-01 0.000E+00
CD-109 2.894E+00 1.007E+400 1.362E+00 0.000E+00
SN-126 2.828E-01 9.843E-02 1.338E-01 0.000E+00
BA-137M 2.719E-01 6.495E-02 6.733E-02 0.000E+00
cs-137 2.874E-01 6.868E-02 7.117E-02 0.000E+00
TL-208 4.468E-01 9.206E-02 5.998E-02 0.000E+00
BI-211 4.004E+00 5.872E-01 3.479E-01 0.000E+00
PR-212 1.598E+00 1.586E-01 9.960E-02 0.000E+00
P0O-212 1.598E+00 1.586E-01 9.960E-02 0.000E+00
BI-214 1.203E+00 1.773E-01 1.096E-01 0.000E+00
PB-214 1.393E+00 2.163E~01 1.213E-01 0.000E+00
PO-214 1.393E+00 2.163E-01 1.213E-01 0.000E+00
P0O-216 1.598E+00 1.586E-01 9.960E-02 0.000E+00
P0O-218 1.393E+00 2.163E-01 1.213E-01 0.000E+00
RA-224 4.175E+00 1.150E+00 1.133E+00 0.000E+00
RA-226 1.203E+00 1.773E-01 1.096E-01 0.000E+00
AC-228 1.061E+00 4.385E-01 2.355E-01 0.000E+00
RA-228 1.061E+00 4.385E-01 2.355E-01 0.000E+00
TH-228 1.629E+00 1.617E-01 1.015E-01 0.000E+00
TH-230 1.203E+00 1.773E-01 1.096E-01 0.000E+00
TH-232 1.061E+00 4,385E-01 2.355E-01 0.000E+00
U-234 1.203E+00 1.773E-01 1.096E-01 0.000E+00

pP-237 8.304E-01 3.343E-01 3.981F-01 0.000E+00

AM-243 4,076E~01 8.648E-02 1.043E-01 0.000E+00
ANH-511 2.116E-01 7.151E-02 4.839E-02 0.000E+00
-—--— Non-Identified Nuclides ——-~-

Key-Line

Activity K.L. Act error MDA
Nuclide (pCi/GRAM ) Ided (pCi/GRAM )
BE-7 -1.174E-01 3.250E-01 5.462E-01 0.000E+00 NOT IDENT.
NA-22 -1.308E-02 4.513E-02 7.313E-02 0.000E+00 NOT IDENT.
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NA-24 0.000E+00 6.087E+07 0.000E+00Q 0.000E+00 SHORT HLIF
AL-26 9.479E-04 3.043E-02 5.165E-02 0.000E+00 NOT IDENT.
TI-44 0.000E+00 5.892E-02 9.035E-02 0.000E+0Q0 NOT IDENT.
5C-46 -2.910E-02 4.049E-02 6.493E-02 0.000E4+00 FAIL ABUN

v-48 1,.195E-Q2 7.491E-02 1.305E-01 0.000E+00 NOT IDENT.
CR-51 -2.704E-01 4.448E-01 7.426E-01 0.000E+Q0Q0 NOT TIDENT.
MN-52 1.510E-02 4.169E-01 6.946E-01 0.000E+00 NOT IDENT.
MN-54 1.603E-02 3.802E-02 6.817E-02 0.000E+Q0 NOT IDENT.
CO-56 1.273E-02 3.695E-02 6.612E-02 0.000E+00 NOT IDENT.
Co-57 1.718E-0Q2 2.672E-02 4.857E-02 0.000E+00 NOT IDENT.
CO-58 -1.128E-02 3.878E-02 6.560E-02 0.000E+00 NOT IDENT.
FE-59 1.130E-02 8.978E-02 1.544E-01 0.000E+00 NOT IDENT.
CO-60 3.214E-02 3.896E-02 7.169E-02 0.000E+00 NOT IDENT.
ZN-65 2.289E-02 9.612E-02 1.449E-01 0.000E+00 NOT IDENT.
GE-68 -7.515E-01 1.276E+00 2.034E+00 0.000E+00 NOT IDENT.
AS-73 5.139E-01 1.085E+00 2.030E+00 0.000E+00 NOT IDENT.
AS-74 -1.014E-0Q1 1.091E-01 1.708E-01 0.000E+Q0 NOT IDENT.
SE-T75 1.831E-03 5.391E-02 8.002E-02 0.000E4+00 NOT IDENT.
BR-77 0.000E+00 3.817E+01 0.000E+00 0.000E+00 SHORT HLIF
SR-82 -2.008E-01 4.157E-01 6.948E-01 0.000E+00 NOT IDENT.
RB-83 -1.169E-02 8.108E-02 1.186E-01 0.000E+00 NOT IDENT.
RB-84 -1.701E-03 7.440E-02 1.282E-01 0.000E+00 NOT IDENT.
KR-85 0.000E+0Q0 7.914E+00 1.543E+01 0.000E+Q0 NOT IDENT.
SR-85 0.000E+00 4.231E-02 8.247E-02 0.000E+00 NOT IDENT.
RB-86 -1.363E-01 8.801E-01 1.471E+00 0.000E+00 NOT IDENT.
Y-88 ~1.955E-02 3.792E-02 5.754E-02 0.000E+0Q NOT IDENT.
ZR-88 -7.197E-03 3.202E-02 5.530E-02 0.000E+00 NOT IDENT.
Y-91 -1.176E+40Q1 2.169E+01 3.470E+01 0.000E+00 NOT IDENT.
NB-94 -5.433E-03 3.564E-02 5.910E-02 0.000E+00 NOT IDENT.
NB-95 4.948E-02 4.945E-02 8.884E-02 0.000E+00 NOT IDENT,
NB-95M 0.000E+00 1.688E-01 2.906E-01 0.000E+00 NOT IDENT.
ZR-95 1.158E-02 7.818E-02 1.323E-01 0.000E+QQ NOT IDENT.
NB-97 0.000E+00 5.533E406 0.000E+00 0.000E+00 SHORT HLIF
ZR-97 0.000E+00 1.127E+08 0.000E+00 0.000E+00 SHORT HLIF
MO-99 6.785E+00 3.053E+401 5.217E+01 0.000E+00 NOT IDENT.
TC-99M 0.000E+00 2.584E+21 0.000E+00 0.000E+00 SHORT HLIF
RH-101 -2.729E-02 3.696E-02 5.877E-02 0.000E+Q0 NOT IDENT.
RH-102 -6.805E-03 2.924E-02 4.970E-02 0.000E+Q00 NOT IDENT.
RU-103 -1.134E-02 4.530E~-02 7.662E-02 0.000E+00 FAIL ABUN

RH-106 9.752E-02 3.376E-01 5.855E-01 0.000E+00 FAIL ABUN

RU-106 9.752E-02 3.375E-01 5.855E-01 0.000E+0Q0 FAIL ABUN

AG-108M 7.465E-03 3.321E-02 5.864E-02 0.000E+Q0 NOT IDENT.
AG-110M 2.105E-02 4.002E-Q2 6.210E-02 0.000E+00 NOT IDENT.
IN-111 -1.459E+00 3.429E+Q0 4.946E+00 0.000E+00 NOT IDENT.
IN-113M -2.942E-02 4.536E-02 7.614E-02 0.000E+00 NOT IDENT.
SN-113 -2.942E-02 4,536E-02 7.614E-02 0.000E+00 NOT IDENT.
IN-114M 1.692E-01 2.258E-01 3.572E-01 0.000E+Q0 NOT IDENT.
CD-115 0.000E+Q0 3.669E+01 0.000E+00 0.000E+00 SHORT HLIF
SN-117M -6.536E-03 7.080E-02 1.235E-01 0.000E+00 NOT IDENT.
SB-122 1.848E+00 5.918E+00 1.035E+01 0.000E+QQ NOT IDENT.
I-123 0.000E+400 9.110E+08 0.000E+00 0.000E+Q0 SHORT HLIF
TE-123M 1.327E-02 3.004E-02 5.353E-02 0.000E+00 NOT IDENT.
I-124 -1.516E+00 1.572E+00 2.049E+00 0.000E+Q00 NOT IDENT.
S5B-124 -1.269E-02 8.919E-02 1.479E-01 0.000E+00 FAIL ABUN

SB-125 1.365E-01 1.034E-01 1.932E-01 0.000E+00 FAIL ABUN

TE-125M -5.749E+0Q0 1.030E+01 1.798E+01 0.000E+00 NOT IDENT.
I-126 -8.189E~-02 2.760E-01 3.873E-01 0.000E+00 NOT IDENT.
3B-126 -1.359E-01 1.979E-01 2.740E-01 0.000E+00 FAIL ABUN

SB-127 3.627E-01 2.825E+00 4.809E+00 0.000E+00 NOT IDENT.
XE-127 2.698E-02 5.711E-02 9.336E-02 0.000E+00 NOT IDENT.
I-131 8.833E-02 1.631E-01 2.961E-01 0.000E+00 NOT IDENT.
TE-132 -4.423E-01 1.759E+00 2.978E+00 0.000E+00 NOT IDENT.
BA-133 3.324E-02 4.552E-02 7.407E-02 0.000E+00 NOT IDENT.
I-133 0.000E+Q0 1.415E+05 0.000E+00 0.000E+00 SHORT HLIF
C3-134 8.283E-02 6.555E-02 8.983E-02 0.000E+00 FAIL ABUN

C35-135 2.676E-01 2.013E-01 3.231E-01 0.000E+00 NOT IDENT,
I-135 0.000E+00 1.199E+20 0.000E+00 0.000E+0Q0 SHORT HLIF
C5-136 -5.354E-02 1.292E-01 2.102E-01 0.000E+00 FAIL ABUN

CE-139 3.531E-02 3.162E-02 5.763E-02 0.000E+Q0 NOT IDENT.
BA-140 2.468E-01 3.210E-01 5.668E-01 0.000E+00 NOT IDENT.
LA-140 ~-3.888E-02 9.110E-02 1.434E-01 0.000E+00 FAIL ABUN

CE-141 1.287E-02 7.225E-02 1.279E-01 0.000E+00 NOT IDENT,.
CE-143 0.000E+00 2.143E+03 0.000E+00 0.000E+00 SHORT HLIF
CE-144 1.230E-01 '2.465E-01 3.911E-01 0.000E+00 NOT IDENT.
PM-144 -2.436E-02 3.719E-02 5.899E-02 0.000E+00 NOT IDENT.
PR-144 -1.654E+400 2.525E+00 4.006E+00 0.000E+00 NOT IDENT.
PM-146 4.852E-02 4.578E-02 8.452E-02 0.000E+00 NOT IDENT.
ND-147 3.068E-01 6.924E-01 1.228E+00 0

.000E+00 FAIL ABUN
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PM-149 0.000E+00 3.302E+02 0.000E+00 0.000E+00 SHORT HLIF
EU-152 7.361E-03 1.764E-01 1.833E-01 0.000E+00 NOT IDENT.
GD-153 5.411E-02 8.976E-02 1.458E-01 0.000E+00 FAIL ABUN
EU-154 -3.645E-02 1.258E-01 2.039E-01 0.000E+00 NOT IDENT.
EU-155 -5.475E-02 1.133E-01 1.988E-01 0.000E+00 FAIL ABUN
TB-160 -3.606E-02 1.396E-01 2.350E-01 0.000E+00 FAIL ABUN
HO-166M 3.288E-02 6.495E-02 1.136E-01 0.000E+00 FAIL ABUN
TM-171 ~-3.778E+01 3.201E+01 5.602E+01 0.000E+00 NOT IDENT.
LU-176 -5.223E-03 2.654E-02 4,.554E-02 0.000E+00 FAIL ABUN
LU-177 0.000E+Q0 2.330E+00 3.433E+00 0.000E+00 FAIL ABUN
LU-177M 5.080E-02 2.018E-01 3.573E-01 0.000E+00 FAIL ABUN
HF-181 -4 _.438E-03 4.436E-02 7.605E-02 0.000E+00 NOT IDENT.
W-181 2.774E-02 4.198E-01 7.690E-01 0.000E+Q0 NOT IDENT.
TA-182 -4,.085E~-02 2.013E-01 3.317E-01 0.000E+Q0 FAIL ABUN
RE-183 -5.171E-02 1.209E-01 2.076E-01 0.000E+00 FAIL ABUN
RE-184 1.133E-02 2.581E-01 4.407E-01 0.000E+Q0 NOT IDENT.
05-185 4,278E-03 4.622E-02 7.876E-02 0.000E+00 NOT IDENT.
RE-188 2.093E-01 1.890E-01 3.449E-01 0.000E+00 NOT IDENT.
W-188 -4.369E+00 9.044E+0Q0 1.359E+01 0.000E+00 NOT IDENT.
IR-192 1.384E-03 3.678E~-02 6.546E-02 0.000E+00 FAIL ABUN
AU-195 -1.141E-02 2.451E-01 4,.242E-01 0.000E+00 FAIL ABUN
TL-200 0.000E+00 5.966E+03 0.000E+0Q0 0.000E+00 SHORT HLIF
TL-201 -6.860E+00 1.819E+01 3.125E+01 0.000E+00 NOT IDENT.
TL-202 -2.071E-02 9.072E-02 1.540E-01 0.000E+00 NOT IDENT.
HG-203 3.550E-02 4,451E-02 8.243E-02 0.000E+00 FAIL ABUN
BI-207 2.101E-02 5.252E-02 9.285E-02 0.000E+400 FAIL ABUN
TL-207 2.117E-01 7.843E-01 1.234E+00 0.000E+00 FAIL ABUN
P0O~209 1.907E+00 7.503E+00 1.324E+01 0.000E+00 NOT IDENT.
BI-210 -9.594E-01 4,829E+00 8.731E+00 0.000E+Q0 NOT IDENT.
PB-210 -9.594E-01 4,829E+00 8.731E+00 0.000E+00 NOT IDENT.
PO-210 -=9,594E-01 4,829E+00 8.731E+00 0.000E+00 NOT IDENT.
PB-211 -5.688E-01 1.057E+400 1.686E+00 0.000E+00 NOT IDENT.
RI-212 0.000E+00 4.380E-01 7.285E-01 0.000E+00 FAIL ABUN
PO-215 2.117E-01 7.843E-01 1.234E+00 0.000E+00 FAIL ABUN
RN-219 -2.574E-02 4.318E-01 7.527E-01 0.000E+00 FAIL ABUN
RN-220 1.002E+0Q0 2.834E+01 4.862E+01 0.000E+00 NOT IDENT.
RA-223 2.117E-01 7.843E-01 1.234E+00 0.000E+00 FAIL ABUN
AC-227 -2.105E-01 4.124E-01 6.811E-01 0.000E+00 FAIL ABUN
TH-227 -2.1053E-01 4.129E-01 6.811E-01 0.000E+00 FAIL ABUN
TH-229 -1.442E-01 5.382E-01 9.207E-01 0.000E+00 FAIL ABUN
PA-231 -8.599E-02 1.554E+0Q00 2.773E+00 0.000E+00 FAIL ABUN
TH-231 2.117E-01 7.843E-01 1.234E+400 0.000E+00 FAIL ABUN
U-231 -1.765E+00 2.400E+00 3.641E+00 0.000E+00 FAIL ABUN
PA-233 -4.439E-02 6.562E-02 1,124E-01 0.000E+00 FAIL ABUN
PA-234 5.477E-02 3.003E-01 5.245E-01 0.000E+00 FAIL ABUN
PA-234M 4,.797E+00 4.611E+00 8.603E+00 ‘0.000E+00 NOT IDENT.
TH-234 4,642E-01 1.518E+00 2.778E+00 0.000E+00 FAIL ABUN
U-235 7.217E-02 2,209E-01 3.930E-01 0.000E+00 FAIL ABUN
NP-236 -2.402E-02 8.434E-02 1,459E-01 0.000E+00 NOT IDENT.
U-238 4,642E-01 1.518E+00 2.778E+00 0.000E+00 FAIL ABUN
NP-239 -1.328E-01 1.922E-01 3.321E-01 0.000E+00 FAIL ABUN
AM-241 -1.002E-01 1.829E-01 3.293E-01 0.000E+00 NOT IDENT.
CM-243 6.497E-02 9.954E~-02 1.822E-01 0.000E+00 FAIL ABUN
AM-246 -3.110E-02 1.421E-01 2.360E-01 0.000E+QQ NOT IDENT.
CM-247 4.024E-03 3.824E-02 6.731E-02 0.000E+00 NOT IDENT.
CF-249 3.732E-02 4,089E-02 7.543E-02 0.000E+Q00 NOT IDENT.
CF-251 2.207E-02 1.380E-01 2.417E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 9-JAN-2010 16:08:29.15

R E s R R TR R R PR EEE E TR RS SRR R R R RS EE SRR E R REEES SRR R RN LS

* _ GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
A A A A A A AT A LI A A AR AT AT A LA A A AR A A A A A AL AR AA A AT A A kA AAR A A A A A A A A A Ak kAR A A A A A bbb d koo hhkohkkkkhk
Configuration : DKA100: [CANBERRA.GAMMA ,ARCHIVE.GAMMA]G243536001.CNF; 1

Sample date : 21-DEC-2009 12:00:00 Acquisition date : 9-JAN-2010 14:07:55.
Sample ID : G243536001 Sample quantity : 1.41640E+02 GRAM
Detector name : GAMOG6 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.23 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXR1

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 937074 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

****‘k*********‘k***********‘k‘k*********************‘k******************************

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-3igma
Nuclide Energy Area %Abn $Eff pCi/GRAM pCi/GRAM $Error

K-40 1460 811 10.67* 9.624E-01 2.093E+01 2.093E+01 10.45
CD-109 88. 203 3.72* 5,137E+00 2.813E+00 2.894E+00 35.52
8N-126 64. 28 —————— 9.60 2.881lE+00 —~—-——~- Line Not Found =------
86.94 203 8.90 5.137E400 1.176E+00 1.176E+00 53.83

87.57 203 37.00* 5.,137E+00 2.828E-01 2.828E-01 35.52

BA-137M 661.65 179 89.98* 1.939E+00 2.716E-01 2.719E-01 24.38
Ccs-137 661.65 179 85.12* 1.939E+00 2.871E-01 2.874E-01 24.38
TL-208 277.35 ——-———- 6.80 3.899E+00 -~----—- Line Not Found ------
510.84 192 21.60 2.405E+00 9.796E-01 9.796E-01 35.48

583.14 306 84.20* 2.158E+00 4.,468E-01 4.468E-01 21.02

860.37 ~-—-——- 12.46 1.539g+00 ~—-———- Line Not Found ------

RI-211 72.87 —————- 1.27 3.913E+00 ~-——-- Line Not Found ---——--
351.07 634 12.94* 3,243E4+00 4.004E+00 4.004E+400 14.97

PB-212 74.81 416 10.70 4.100E+00 2.514E+00 2.514E+00 23.58
77.11 610 18.00 4,326E+00 2.076E+00 2.076E+00 15.35

87.30 203 8.00 5.137E400 1.308E+00 1.308E+00 36.90

238.63 1175 44 .60* 4,367E+00 1.598E+00 1.598E+00 10.13

300.09 43 3.41 3.667E+00 9.145E-01 9.145E-01 106.11

PO-212 74.81 416 10.70 4,100E4+00 2.514E+00 2.514E+00 23.58
77.11 610 18.00 4,326E+00 2.076E+00 2.076E+00 15.35

87.30 203 8.00 5.137E400 1.308E+00 1.308E+00 36.90

115.19 —-—-—-—- 0.60 6.030E+00 ~-=-—-—- Line Not Found ------

238.63 1175 44 .60* 4,367E+00 1.598E+00 1.598E+00 10.13

300.09 43 3.41 3.667E400 9.145E-01 9.145E-01 106.11

BI-214 609.31 437 46.30* 2.080E+00 1.203E+00 1.203E+00 15.04
1120.29 119 15.10 1.210E+00 1.731E+00 1.732E+00 33.24

1764.49 72 15.80 8.403E-01 1.437E4+00 1.437E+00 31.17

PR-214 74.81 416 6.21 4.100E+00 4.332E+00 4,332E+00 22.88
77.11 610 10.50 4.326E+00 3.559E+00 3.559E+00 17.14

87.30 203 4.07 5.137E400 2.240E+00 2.240E+00 36.35

241.98 269 7.49 4,327E400 2.202E+00 2.202E+00 28.67

295.21 356 19.20 3.717E400 1.323E4+00 1.323E+00 18.50
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Nuclide Line Activity Report (continued) Page : 2
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Enerqgy Area %$Abn SEff pCi/GRAM pCi/GRAM $Error
351.092 634 37.20% 3.243E+00 1.393E+00 1.393E+00 15.85
PO-214 74.81 416 6.21 4.100E4+00 4.332E+00 4,332E+00 22.88
77.11 610 10.50 4,.326E400 3.559E+00 3.559E+00 17.14
87.30 203 4.67 5.137E+00 2.240E+00 2.240E+00 36.35
241.98 269 7.49 4 .327E+00 2.202E+00 2.202E+00 28.67
295.21 356 19.20 3.717E+00 1.323E+00 1.323E+00 18.50
351.92 634 37.20* 3.243E+00 1.393E+00 1.393E+00 15.85
PO-216 74.81 416 10.70 4 .100E+00 2.514E+Q0 2.514E+00 23.5H8
77.11 610 18.00 4.326E+00 2.076E+00 2.076E400 15.35
87.30 203 8.00 5.137E+00 1.308E+00 1.308E+00 36.90
238.63 1175 44.60* 4.367E+00 1.598E+00 1.598E+00 10.13
300.09 43 3.41 3.667E400 9.145E-01 9.145E-01 106.11
PO-218 74.81 416 6.21 4.100E+00 4,332E+00 4,332E+00 22.88
77.11 610 10.50 4,.326E+00 3.559E+00 3.559E+00 17.14
87.30 203 4.67 5.137E400 2.240E+00 2.240E+400 36.35
241.98 269 7.49 4,327E400 2.202E+00 2.202E400 28.67
295.21 356 19.20 3.717E400 1.323E+00 1.323E+00 18.50
351.92 " 634 37.20* 3.243E+00 1.393E+00 1.393E+00 15.85
RA-224 240.98 269 3.95* 4 .327E+00 4.175E+400 4,175E4+00 28.11
RA-226 609.31 437 46.30* 2.080E+00 1.203E+00 1.203E+00 15.04
1120.29 119 15.10 1.210E+00 1.731E+00 1.732E+400 33.214
1764.49 72 15.80 8.403E-01 1.437E+00 1.437E+00 31.17
AC-228 338.32 223 11.40 3.343E+00 1.549E+00 1.549E+00 52.79
911.07 162 27.70* 1.461E+00 1.061E+00 1.061E+00 42.18
969.11 99 16.60 1.381E+00 1.138%E+00 1.139E+00 61.03
RA-228 338.32 223 11.40 3.343E+00 1.549E+00 1.549E+00 52.79
911.07 162 27.70* 1.461E+00 1.061E+00 1.061E+00 42.18
969.11 99 16.60 1.381E+00 1.13%E+00 1.139E+00 61.03
TH-228 74.81 416 10.70 4.100E+00 2.514E+00 2.563E400 21.68
77.11 610 18.00 4.326E+00 2.076E+00 2.116E+400 15.35
87.30 203 8.00 5.137E+00 1.308E+00 1.333E+00 35.52
238.63 1175 44 ,60* 4.367E+00 1.598E+00 1.629E+00 10.13
300.09 43 3.41 3.667E400 9.145E-01 9.321E-01 121.10
TH-230 609.31 437 46.30* 2.080E+00 1.203E+00 1.203E+00 15.04
1120.29 119 15.10 1.210E+00 1.731E400 1.731E+00 33.214
1764.49 72 15.80 8.403E-01 1.437E+00 1.437E+00 31.17
TH-232 338.32 223 11.40 3.343E+00 1.549E+00 1.549E+00 34.03
911.07 162 27.70% 1.461E+00 1.061E+00 1.061E+00 42 .18
969.11 99 16.60 1.381E+00 1.139E+00 1.139E+00 61.03
U-234 609.31 437 46.30* 2.080E+00 1.203E+00 1.203E+00 15.04
1120.29 119 15.10 1.210E+00 1.731E+00 1.731E+00. 33.24
1764.49 72 15.80 8.403E-01 1.437E+00 1.437E+00 31.17
NP-237 86.50 203 12.60* 5.137E+00 8.3048-01 8.304E-01 41.08
95.87 -—--—-—---—- 2.60 5.611E+00 --—-——- Line Not Found -—------
AM-243 74.67 416 66.00* 4.100E400 4.076E-01 4.076E-01 21.65
86.72 203 0.34 5.137E+00 3.114E+01 3.114r+401 35.52
117.66 —=———- 0.55 6.042E+00 —=—u—— Line Not Found ------
142.18 —-———--- 0.13 5.887E+00 -—————- Line Not Found ------
ANH-511 511.00 192 100.00* 2,405E+00 2.116E-01 2.116E-01 34.48
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Nuclide Line Activity Report (continued) Page : 3
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55
Flag: "*" = Keyline
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Summary of Nuclide Activity Page : 4
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55
Total number of lines in spectrum 5 30

Number of unidentified lines 1

Number of lines tentatively identified by NID 29 96.67%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags

K-40 1.28E+09Y 1.00 2.093E+01 2.093E+01 0.219E+01 10.45
CD~109 464.00D 1.03 2.813E+00 2.894E+00 1.028E+00 35.52
SN~126 1.00E+05Y 1.00 2.828E-01 2.828E~-01 1.004E-01 35.52
BA~137M 30.17Y 1.00 2.716E-01 2.719E~-01 0.663E-01 24.38
CSs-137 30.17Y 1.00 2.871E-01 2.874E-01 0.701E-01 24.38
TL~-208 1.41E+10Y 1.00 4.468E-01 4,468E-01 0.939E-01 21.02
BI-211 7.04E+08Y 1.00 4.004E+00 4.004E+00 0.599E+00 14.97
PB~212 1.41E+10Y 1.00 1.598E+00 1.598E+00 0.162E+00 10.13
PO~212 1.41E+10QY 1.00 1.598E+00 1.598E+00 0.162E+00 10.13
BI-214 1600.00Y 1.00 1.203E+00 1.203E+00 0.181E+00 15.04
PB~214 1600.00Y 1.00 1.393E+00 1.393E+00 0.221E+400 15.85
PO-214 1600.00Y 1.00 1.393E+00 1.393E+00 0.221E+00 15.85
PO~216 1.41E+10Y 1.00 1.598E+00 1.598E+00 0.162E+00 10.13
PO-218 1600.00Y 1.00 1.393E+00 1.393E+00 0.221E4+00 15.85
RA-224 1.41E+10Y 1.00 4.175E+00 4.175E+00 1.174E+00 28.11
RA-226 1600.00Y 1.00 1.203E+00 1.203E+00 0.181E+00 15.04
AC~-228 1.41E+10Y 1.00 1.061E+00 1.061E+00 0.447E+00 42.18
RA-228 1.41E+10Y 1.00 1.061E+00 1.061E+00 0.447E+00 42.18
TH-228 1.91Y 1.02 1.598E+00 1.629E+00 0.165E+00 10.13
TH~230 4.47E+09Y 1.00 1.203E+00 1.203E+00 0.181E+00 15.04
TH~232 1.41E+10Y 1.00 1.061E+00 1.061E+00 0.447E+00 42.18
U-234 4,47E+09Y 1.00 1.203E+00 1.203E+00 0.181E+00 15.04
NP-237 2.14E+06Y 1.00 8.304E-01 8.304E-01 3.411E-01 41.08
AM~243 7380.00Y 1.00 4.076E-01 4.076E-01 0.882E-01 21.65
ANH-511 1.00E+09Y 1.00 2.116E-01 2.116E-01 0.730E-01 34.48
Total Activity : 5.322E+01 5.333E+01

Grand Total Activity : 5.322E+01 5.333E+01

Manually accepted

Flags: "K" = Keyline not found "M"
= Nuclide specific abn, limit

"E" Manually edited A"

i H
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Unidentified Energy Lines

Sample ID : (G243536001

It Enerqgy Area Bkgnd FWHM
4 83.62 87 346 1.27
4 89.82 143 308 0.94
4 92.59 224 338 1.21
0 129.38 40 343 1.13
0 185.76 172 312 1.20
0 208.93 162 255 1.66
0 269.80 128 256 1.46
0 327.35 53 164 1.63
0 463.64 78 117 1.68
0 726.99 94 52 1.75
0 794,71 39 49 0.74
0 1730.15 19 15 1.93

Flags: "T" = Tentatively associated
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Acquisition date

Channel

167.
179.
185.
258.
371.
417,
539.
654.

927
1453
1589
3460

24
63
18
77
52
87
59
71
.28
.98
.41
.30

Left

164
164
164
254
367
413
533
650
920
1449
1583
3454

Pw

27
27
27

8

9
10
14
10
13
11
13
14

MNP NNOWERE

Cts/Sec

.20E-02
.99E~02
.11E-02
.54E-03
.39E-02
.26E-02
.78E-02
.41E-03
.09E-02
.31E-02
.42E-03
.65E-03

Page : 5
9-JAN-2010 14:07:55

SErr

O NWW AU Ud

SEff

.91E+00
.32E+00
.46E+00
.02E+00
.18E+00
.80E+00
.98E+00
.43E+00
.60E+00
.79E+00
.65E+00
.51E-01

Flags

HHAaH-EEaa333



VAX/VMS Nuclide Identification Report Generated 9-JAN-2010 16:08:34.21

IS E R SRR SRRt R SRS S SRR R RRRREEEEEAEES SRR RS R R R ERREEEEEEEEEE S

* GEL Laboratories LLC *
* 2040 savage Road ' *
* Charleston, 3C 29414 *
*khkkhkhkhkhkkkkhkkkhkkhkhkhkhkkthkhhkhhhkhkhkhthkh,khkdhkhdkhkhkkhkhkkdhkthhkdhkthhkhhkhkhkhhkkidithkhkhthkhkhkhkhkhkkrkhkkkthkk*x
* *
* DETECTOR DATA *
* *
* Configuration : DKAl10O: [CANBERRA.GAMMA.ARCHIVE. GAMMA]G243536001 CNF;1 *
* Acquisition date : 9-JAN-2010 14:07:55. Detector SN# : *
* Detector ID : GAMO6 Sensitivity : 5.00000 *
* Geometry : CAN Energy tolerance: 1.50000 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.00000 *
* Elapsed real time: 0 02:00:01.23 Half life ratio : 8.00000 *
I E XS TS S SRS RS SRR E SR SRR RS R SRS SRR SRR SRR SRR SR RS RRERREREREEEEREEEEEEEEREEEEEEES
* *
* SAMPLE DATA *
* *
* Sample date : 21-DEC-2009 12:00:00 Nuclide Librar¥ : S0LID *
* Sample ID : 6243536001 Analyst initials: MXR1 *
* Batch Number : 937074 Sample Quantity : 1.41640E+02 GRAM *
(SRS SRS AR SRS S S S EE SRR ER ER EEEES St E RS RERETEFESERER SRR EREREREEEEE S
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 4-FEB-2009 13:05:54.47MS Isotope *
* MSD ID : MSD Isotope *
* LCS ID : 1032-A LCS Isotope *
*

*********‘k**********************************‘k‘k****‘k‘k‘k************‘k*‘k‘k‘k*********

Combined Activity-MDA Report

~--—— Identified Nuclides ----

Activity Act error MDA MDA error Act/MDA

Nuclide (pC1i/GRAM) (pCi/GRAM)
K-40 2.093E+01 2.187E+00 5.698E-01 3.769E~02 36.724
CD-109 2.894E+00 1.028E+00 1.279E+00 1.263E-01 2.262
SN-126 2.828E~01 1.004E-01 1.256E-01 1.237E-02 2.251
BA-137M 2.719E~01 6.628E-02 6.590E-02 3.255E-03 4,126
c5-137 2.874E-01 7.008E-02 6.966E-02 3.460E-03 4.126
TL-208 4,468E-01 9.394E-02 5.85b5E-02 3.701E-03 7.630
B1-211 4.004E+00 5.992E-01 3.360E-01 2.169E-02 11.916
PB-212 1.598E+00 1.619E-01 9.544E-02 7.035E-03 16.747
| PO-212 1.598E+00 1.619E-01 9.544E-02 7.035E-03 16.747
BI-214 1.203E+00 1.809E-01 1.071E-01 7.901E-03 11.231
PB-214 1.393E+00 2.207E-01 1.171E-01 9.718E-03 11.891
PO-214 1.393E+00 2.207E~-01 1.171E-01 9.718E-03 11.891
PO-216 1.598E+00 1.619E-01 9.544E-02 7.035E-03 16.747
PO-218 1.393E+00 2.207E-01 1.171E-01 9.718E-03 11.891
RA-224 4.175E+00 1.174E+00 1.086E+00 6.366E-02 3.844
RA-226 1.203E+00 1.809E-01 1.071E-01 7.901E-03 11.231
AC-228 1.061E+00 4.,474E-01 2.321E-01 2.371E-02 4.571
RA-228 1.061E+00 4.474E-01 2.321E-01 2.371E-02 4,571

Page 178 of 961



Combined Activity-MDA Report (continued) 2

Page :
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

——=— Identified Nuclides ----

Activity Act error MDA . MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
TH-228 1.629E+00 1.650E-01 9.727E-02 7.170E-03 16.747
TH-230 1.203E+00 1.809E-01 1.071E-01 7.901E-03 11.231
TH-232 1.061E+00 4,474E-01 2.321E-01 2.371E-02 4.571
U-234 1,203E+00 1.80%E-01 1.071E-01 7.901E-03 11.231
NP-237 8.304E-01 3.411E-01 3.737E-01 8.529E-02 2.222
AM-243 4.076E-01 8.824E-02 9.765E-02 8.820E~03 4.174
ANH-511 2.116E-01 7.296E-02 4.711E-02 2.634E-03 4.492

-—--- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 -1.174E-01 3.316E-01 5.309E-01 3.507rR-02 -0.221
NA-22 -1.308E-02 4,605E-02 7.260E-02 4,.483E-03 -0.180
NA-24 ~-2.488E+01 3.106E+01 Half-Life too short
AL-26 9.479E-04 3.105E-02 5.168E-02 2.968E-03 0.018
TI-44 2.850E-01 6.012E-02 8.467E-02 7.783E-03 3.307
SC-46 -2.910E-02 4.132E-02 6.396E-02 4 ,584E-03 -0.455
V-48 1.195E-02 7.644E-02 1.288E-01 9.020E-03 0.093
CR-51 -2.704E-01 4,.539E-01 7.158E-01 4,.716E-02 -0.378
MN-52 1.510E-02 4.,254E-01 6.914E-01 4_351E-02 0.022
MN-54 1.603E-02 3.879E-02 6.706E-02 4.426E-03 0.239
CO-56 1.273E-02 3.770E-02 6.506E-02 4.374E-03 0.196
C0O-57 1.718E-02 2.727E-02 4.,591E-02 2.804E-03 0.374
C0-58 -1.128E~02 3.957E-02 6.449E-02 4,117E-03 -0.175
FE-59 1.130E-02 9.161E-02 1.528E-01 1.121E-02 0.074
C0O-60 3.214E-02 3.975E-02 7.124E-02 4.475E-03 0.451
ZN-65 2.289E-02 9.808E-02 1.434E-01 9.082E-03 0.160
GE-68 -7.515E-01 1.302E+00 2.012E+00 1.319E-01 -0.374
AS-73 5.139E-01 1.107E+00 1.888E+00 1.727E-01 0.272
AS-74 -1.014E-01 1.113E-01 1.668E-01 8.871E~03 -0.608
SE-75 1.831E-03 5.501E-02 7.684E-02 4.609E-03 0.024
BR-77 -3.678E-07 1.948E-05 Half-Life too short
SR-82 -2.008E-01 4.242E-01 6.824E-01 4,105E-02 -0.294
RB-83 ~-1.169E-02 8.273E-02 1.155E-01 6.434E-03 -0.101
RB-84 -1.701E-03 7.592E-02 1.263E-01 8.947E-03 -0.013
KR-85 1.909E+01 8.076E+00 1.502E+01 8.388E-01 1.271
SR-85 1.021E-01 4.317E-02 8.028E-02 4.,484F-03 1.271
RB-86 -1.363E-01 8.980E-01 1.455E+00 9.540E~02 -0.094
Y-88 -1.955E-02 3.869E-02 5.758E-02 3.273E-03 -0.339
ZR-88 -7.197E-03 3.267E-02 5.354E-02 2.971E-03 -0.134
Y-91 -1.176E+01 2.213E+401 3.441E+01 2.064E+00 -0.342
NB-94 -5.433E-03 3.637E-02 5.792E-02 3.076E-03 -0.094
NB-95 4.,948E-02 5.046E-02 8.723E-02 5.156E-03 0.567
NB-95M 5.565E-01 1.723E-01 2.784E-01 2.104E-02 1.999
ZR-95 1.158E-02 7.977E-02 1.299E-01 9.153E-03 0.089
NB-97 3.273E+00 2.823E+00 Half-Life too short
ZR-97 2.362E+02 5.748E+01 Half-Life too short
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Combined Activity-MDA Report (continued)
Sample ID : G243536001

—-——— Non-Identified Nuclides =---

Key-Line

Activity K.L. Act error

Nuclide (pCi/GRAM) Ided

MO-99 6.785E+00 3.115E+01
TC-99M -2.853E+15 1.318BE+15
RH-101 ~2.729E-02 3.771E-02
RH-102 -6.805E-03 2.983E-02
RU-103 -1.134E-02 4.622E-02
RH-106 9.752E-02 3.445E-01
RU-106 9.752E-02 3.443E~-01
AG-108M 7.465E-03 3.388E-02
AG-110M 2.103E-02 4.083E-02
IN-111 -1.459E+00 3.499E+00
IN-113M -2.942E-02 4,.628E-02
SN-113 -2.942E-02 4.628E-02
IN-114M 1.692E-01 2.,304E-01
CD-115 -2.573E-05 1.872E~-05
SN-117M -6.536E-03 7.224E-02
sSB-122 1.848E+00 6.039E+0Q0
I-123 4.023E+02 4.648E+02
TE-123M 1.327E-0Q2 3.066E-02
I-124 -1.516E+00 1.604E+00
5B-124 -1.269E-02 9.101E-02
SB-125 1.363E-01 1.055E-01
TE-125M -5.749E+00 1.051E+01
I-126 -8.189E-02 2.817E-01
3B-126 ~-1.359E-01 2.019E-01
SB-127 3.627E-01 2.883E+00
XE-127 2.698E-02 5.827E-02
I-131 8.833E-02 1.664E-01
TE-132 -4.423E-01 1.795E+00
BA-133 3.324E-02 4.645E-02
I-133 -5.291E-02 7.221E-02
Cs-134 8.283E-02 + 6.689E-02
C5-135 2.676E-01 2.054E-01
I-135 4,934E+13 6.119E+13
CS-136 -5.354E-02 1.318E-01
CE-139 3.531E-02 3.226E-02
BA-140 2.468E-01 3.275E-01
LA-140 -3.888E-02 9.296E-02
CE-141 1.287E-02 7.372E-02
CE-143 7.184E-03 1.093E-03
CE-144 1.230E-01 2.516E~01
PM-144 -2.436E-02 3.795E-02
PR-144 -1.654E+00 2.577E+00
PM-146 4,852E-02 4.671E-02
ND-147 3.068E-01 7.065E-01
PM-149 -6.867E-05 1.685E-04
EU-152 7.361E-03 1.801E-01
GD-153 5.411E-02 9.159E-02
EU-154 -3.645E-02 1.284E-01
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MDA
(pCi/GRAM)

5.118E+01
Half-Life
.610E-02
.831E-02
L454E-02
.723E-01
.723E-01
.689E-02
.078E-02
.742E+00
.371E-02
.371E~02
L407E-01
Half-Life
1.174E-01
1.009E+01
Half-Life
.087E-02
.002E+00
.477E-01
.874E-01
.696E+01
.791E-01
.687E-01
L711E+00
.916E-02
.862E-01
.851E+00
.155E-02
Half-Life
8.827E~-02
3.104E-01
Half-Life
2.078E-01
5.481E-02
5.524E-01
1.431E-01
1.214E-01
Half-Life
3.704E-01
5.780E~02
3.925E+00
8.207E-02
1.197E+00
Half-TLife
1.769E-01
1.372E-01
2.024E-01

Wbt inin-dbsin

~NRoONOoOBNWRFRFERNO,

Acquisition date :

too

too

too

too

too

too

too

ge :
9-JAN-2010 14:07:55

MDA error

7.023E4+00
short
.151E-03
.720E-03
.362E-03
.551E-02
.968E-02
.489E-03
.281E-03
.788E-01
.386E-03
.386E-03
.896E-02
short

EdESNDWWNRROeNW

6.446E-03"

5.499E-01
short
.833E-03
.058E-01
.b93E-03
.099E-02
.544E+00
.888E-02
.472E-02
L976E-01
.037E-03
.853E-02
.344E-01
.271E~-03
short
5.555E-03
2.412E-02
short
1.493E-02
2.964E-03
1.794E-01
8.830E-03
7.161E-03
short
5.267E-02
3.042E-03
2.062E-01
6.985E-03
1.605E-01
short
1.166E-02
1.147E-02
1.937E-02

[o o VN S N Sl Sl el e N ol

3

Act /MDA

o

lololelel

[

t

I

COCO OO OOoOoOoOOoC0O

[

[elelelele]

OO o olelelelel OOOoOo oo lelelo]

o

.133

.487
.141
.152
.170
.170
.131
.346
.308
.399 .
.399
.497

.056
.183

.261
.758
.086
.1728
.339
.216
.506
077
.303
.309
.155
.465

. 938
.862

.258
. 644
. 447
.272
.106

.332
.421
.421
.591
.256

.042
. 394
.180



Combined Activity-MDA Report (continued) Page : 4
Sample ID : G243536001 Acquisition date : 9-JAN-2010 14:07:55

—~--— Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
EU-155 -5.475E-02 1.156E-01 1.874E-01 1.422E-02 ~0.292
TR-160 -3.606E-02 1.424E-01 2.314E-01 1.635E-02 -0.156
HO-166M 3.288E-02 6.627E-02 1.114E-01 6.008E-03 0.295
TM-171 -3.778E+01 3.266E4+01 5.233E+01 4.675E+00 -0.722
LU-176 -5.223E-03 2.708E-02 4.386E-02 2.616E-03 -0.119
Lu-177 5.886E+00 + 2.378E+00 3.280E+00 1.865E-01 1.794
LU~177M 5.080E-02 2.060E-01 3.463E-01 1.937E~-02 0.147
HF-181 -4.438E-03 4.526E-02 7.394E-02 4.160E-03 -0.060
W-181 2.774E-02 4,284E-01 7.181E-01 6.432E-02 0.039
TA-182 -4.085E~-02 2.054E-01 3.290E-01 1.987E-02 -0.124
RE-183 -5.171E-02 1.233E-01 1.974E-01 1.075E-02 -0.262
RE-184 1.133E-02 2.634E-01 4.228E-01 2.497E~-02 0.027
05-185 4.278E-03 4,717E-02 7.705E-02 3.884E-03 0.056
RE-188 2.093E-01 1.929E-01 3.276E-01 1.814E-02 0.639
W-188 ~4,369E+00 9.229E+00 1.308E+01 7.812E-01 -0.334
IR-192 1.384E-03 3.753E-02 6.309E-02 3.771E-03 0.022
AU-195 -1.141E-02 2.501E-01 3,994E-01 3.265E-02 -0.029
TL-200 -2.369E-03 3.044E-03 Half-Life too short
TL-201 -6.860E+00 1.856E+01 2.973E+01 1.609E+00 -0.,231
TL-202 -2.071E-02 9.257E-02 1.495E-01 8.409E-03 -0.139
HG-203 3.550E-02 4.541E-02 7.924E-02 5.004E-03 0.448
BI-207 2.101E-02 5.359E-02 9.181E-02 6,088E-03 0.229
TL-207 2.117E-01 8.003E-01 1.190E+00 1.970E-01 0.178
PO-209 1.907E+00 7.656E+00 1.304E+01 9.451E-01 0.146
BI-210 -9.594E-01 4.,928E+00 8.100E+00 6.669F-01 -0.118
PB-210 -9.594E-01 4.928E+00 8.100E+00 6.669E-01 -0.118
PO-210 -9.594E-01 4.928E+00 8.,100E+00 5.851E-01 -0.118
PB-211 -5.688E-01 1.078E+00 1.633E+00 1.018E+00 -0.348
BI-212 1.186E+00 + 4.470E-01 7.145E-01 5.373E-02 1.660
PO-215 2.117E~01 8.003E-01 1.150E+00 1.970E-01 0.178
RN-219 -2.574E~-02 4,406E-01 7.2908-01 9.848E-02 -0.035
RN-220 1.002E+00 2.892E+01 4.740E+01 2.605E+00 0.021
RA-223 2.117E-01 8.003E~01 1.150E+400 1.970E-01 0.178
AC-227 -2.105E-01 4.208E-01 6.536E-01 9.156E-02 -0.322
TH-227 -2.105E-0Q1 4,213E-01 6.536E-01 1.107g-01 ~0.322
TH-229 -1.442E-01 5.492E-01 8.784E-01 4.,908E~-02 -0.164
paA-231 -8.599E-02 1.586E+00 2.666E+00 3.693E-01 -0.032
TH-231 2.117E-01 8.003E-01 1.190E+400 1.970E-01 0.178
U-231 -1.765E+00 2.449F+00 3.425E+00 2.935E-01 -0.515
PA-233 -4,439E-02 6.696E-02 1.083E-01 6.831E-03 -0.410
PA-234 5.477E-02 3.064E-01 5.173E-01 9.378E-02 0.106
PA-234M 4.797E+00 4,705E+00 8.496E+00 7.262E-01 0.565
TH-234 4.642E-01 1.549E+00 2.592E+00 4.713E-01 0.179
U-235 7.217E-02 2.254E-01 3.728E-01 6.063E-02 0.194
NP-236 -2.402E-02 8.606E-02 1.386E-01 7.586E-03 -0.173
U-238 4.642E-01 1.549E+00 2.592E+00 4.713E-01 0.179
NP-239 -1.328E-01 1.961E-01 3.137E~01 2.027E-02 -0.423
AM-241 -1.002E-01 1.866E-01 3.070E-01 3.001E-02 -0.326
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Combined

Sample II

--—-- Non-

Nuclide

CM~-243
AM-246
CM-247
CF-249
CF-251

Activity-MDA Report (continued)
D ¢

6243536001

Key-Line
Activity
{pCi/GRAM)

6.497E-02
-3.110E-02
4.024E-03
3.732E-02
2.207E-02
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K.L.

Ided

LIdentified Nuclides ----

Act error

.016E-01
.451E-01
.902E-02
.172E-02
.408E-01

s W e

Acquisition date

MDA

{pCi/GRAM)

[ANSEN N S ] o

.717E-01
.335E-01
.520E-02
.301E-02
.302E-01

9-JAN-2010 14:07:55

MDA error

.309E-02
.528E-02
.633E-03
.072E-03
.260E-02

s 0

Page

5

Act /MDA

slelejeole]

.378
.133
.062
.511
.096



|
VAX/VM$ Nuclide Identification Report Generated

*******#*****************‘k*****************************************************

* ‘ GEL Laboratories LLC *
* | 2040 Savage Road *
* | Charleston, SC 29414 *
*******#***********************************************************************
* *
* DETECTOR DATA *
* *
!
* Configuration : SYS$SYSROOT: [ALPHA.ARCHIVE. GAMMA]G243536001 *
* Acquisition date : 9-JAN-2010 14:07:55 Detector SN# : *
* Detector ID : GAMO6 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 02:00:01.23 Half life ratio : 8.000 *
AhkhkAkhkhkAKAAhhhkhhhhhdhdhhhhrhrdhkhhhhhhhkhhhrdhAhkhkhAAAdhhhhdkhrdkhkhhAhhhhrhhhhhhhrrhhrhrrhdhhkh
* *
* SAMPLE DATA *
* ; *
* Sample date : 21-DEC-2009 12:00:00 Nuclide Library : SOLID *
* Sample ID : G243536001 Analyst initials: MXRI1 *
* Batch Number : 937074 Sample Quantity : 1.4164E+02 GRAM  *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
kkkhkhkkhkKXhkhhkhkhkrhkhhkhkhkhhhkhkhhkhhkhkhhkhhhhhkkkhkhkhkhhkkhkhkhkhhkhkkhkhkhhhhhkhhkhhhhhhkhkhkhkhkhhhhkhhhhhkkx
* ‘ *
x | QC DATA *
* *
* CALIBJ DATE/TIME : 4-FEB-2009 13:05:54 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope *
IEE 2SS RS AR SRR RS R R SRR RS R R LR LR RS AR R RS R LA LSRR ETESESESEEEEEEEEEEEEEESEE X

Combined Activity-MDA Report

---- Idéntified Nuclides ----

! Activity Act Error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 2.093E+01 2.143E+00 2.863E-01 1.093E+00
CD-109 | 2.894E+00 1.007E+400 6.814E-01 5.140E-01
SN-126 2.828E-01 9.843E-02 6.694E-02 5.022E-02
BA- 137M‘ 2.719E-01 6.495E-02 3.368E-02 3.314E-02
C5-137 2.874E-01 6.868E-02 3.561E-02 3.504E-02
TL-208 4.468E-01 9.206E-02 3.001E-02 4.697E-02
BI-211 4.004E+00 5.872E-01 1.740E-01 2.996E-01
PB-212 1.598E+00 1.586E-01 4.983E-02 8.093E-02
PO-212 1.598E+00 1.586E-01 4.983E-02 8.093E-02
BI-214 1.203E+00 1.773E-01 5.483E-02 9.046E-02
PB-214 1.393E+00 2,.163E-01 6.067E-02 1.104E-01
PO-214 | 1.393E+00 2.163E-01 6.067E-02 1.104E-01
PO-216 1.598E+00 1.586E-01 4.983E-02 8.093E-02
PO-218 1.393E+00 2.163E-01 6.067E-02 1.104E-01
RA-224 4.175E+00 1.150E+00 5.670E-01 5.868E-01
RA-226 1.203E+00 1.773E-01 5.483E-02 9.046E-02
AC-228 1.061E+00 4.385E-01 1.178E-01 2.237E-01
RA-228 1.061E+00 4_.385E-01 1.178E-01 2.237E-01
TH-228 ! 1.629E+00 1.617E-01 5.079E-02 8.248E-02
TH-230 | 1.203E+00 1.773E-01 5.482E-02 9.046E-02
TH-232 1.061E+00Q 4.385E-01 1.178E-01 2.237E-01
U-234 1.203E+00 1.773E-01 5.482E-02 9.046E-02
NP-237 8.304E-01 3.343E~01 1.991E-01 1.706E-01
AM-243 4.076E-01 8.648E-02 5,218E-02 4,412E-02
ANH~- 511 2.116E-01 7.151E-02 2.421E-02 3.648E-02
-——- Non—Identified Nuclides ----

Key-Line :

| Activity K.L Act error DLC TPU
Nuclide | (pCi/GRAM ) (PCi/GRAM )
BE-7 ] -1.174E-01 3.250E-01 2.732E-01 1.658E-01 NOT IDENT.
NA-22 -1.308E-02 4.513E-02 3.659E-02 2.302E-02 NOT IDENT.
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NA-24
AL-26
TI-44
SC-46
V-48
CR-51
MN-52
MN-54
CO-56
Co-57
C0O-58
FE-59
CO-60
ZN-65
GE-68
AS5-73
AS-74
SE-75
BR~77
SR-82
RB-83
RB-84
KR-85 |
SR-85
RB-86
Y-88
ZR-88
Y-91
NB-94
NB-985
NB-95M -
ZR~-95
NB-97
ZR-97
MO-99
TC-99M
RH-101
RH-102
RU-103
RH-106
RU-106
AG-108M|
AG—llOMi
IN-111
IN-113M;
SN-113 |
IN-114M,
CD-115 |
SN—117M?
SB-122
I-123
TE-123M|
I-124
SB-124 .
SB-125 !
TE-125M:
I-126
SB-126 {
SB-127 ‘
XE‘127 |
I-131
TE-132 !
BA-133
I-133
Cs-134
Cs5-135
I-135
C5-136
CE-139
BA-140
LA-140
CE-141 |
CE-143 |
CE-144

PM-144
PR-144
PM-146
ND-147

AN WH PP RERPRPRHRRRERENNDNNON

1

| 1
WHF NI WRNWOBNO O WS ONW

.488E+07 .
.479E-04
.850E-01
.910E-02
.195E-02
.704E-01
.510E-02
.603E-02
.273E-02
.718E-02
.128E-02
.130E-02
.214E-02
.289E-02
.515E~01
1.139E—01
.831E-03
.678E-01
.008E-01
.169E-02
.701E-03
.909E+01
.021E-01
.363E-01
.955E-02
.197E-03
.176E+01
.433E-03
.948E-02
.565E-01
.158E-02
.273E+06
.362E+08
.785E+00
.853E+21
.729E-02
.805E-03
.134E-02
.752E-02
.752E-02
.465E-03
.105E-02
.459E+00
. 942E-02
.942E-02
.692E-01
.573E+01
.536E~-03
.848E+00
.023E+08
.327E~02
.516E+00
.269E-02
.365E-01
.T49E+00

014E-01

8.189E-02

=

.359E-01
.627E-01
.698E-02
.833E-02
.423E~01
.324E-02
.291E+04
.283E-02
.676E-01
.934E+19
.354E-02
.531E-02
.468E-01
.888E-02
.287E-02
.184E+03
.230E-01
.436E~-02
.654E+00
.852E-02
.068E-01
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L087E+07
.043E-02
.892E-02
.049E-02
.491E-02
.448E-01
.169E-01
.802E-02
.695E~-02
.672E-02
.878E-02
.978E-02
.896E-02
.612E-02
. 276E+00
.085E+00
.091E-01
.391E-02
.817E+01
.157E-01
.108E-02
.440E-02
.914E+00
L.231E-02
.801E-01
. 792E-02
.202E-02
.169E+01
.564E-02
.945E-02
.088E~-01
.818E-02
.533E+06
.127E+08
.053E+01
.584E+21
.696E-02
.924E-02
.530E-02
.376E-01
.375E-01
.321E-02
.002E-02
.429E+00
.536E-02
.536E-02
.258E-01
.669E+01
.080E-02
.918E+00
.110E+08
.004E-02
.572E+00
.919E-02
.034E-01
.030E+01
.760E-01
.979E-01
.825E+00
.711E-02
.631E-01
.759E+00
.552E-02
.415E+05
.b55E-02
.013E-01
.199E+20
L.292E-01
.162E-02
.210E-01
.110E-02
. 225E-02
.143E+03
.465E-01
.719E-02
.525E+00
.578E-02
.924E-01

ANNNEHFOOANTINNPFP OB OOWRHEOBNREPHFOWOD-IRFENOUAGOR WWNWNNNWINNNONOOOKOBNEFNIDIB-INRNWO SO ~JWw-JWNWWwWwlawns oo

.000E+00
.584E-02
.520E-02
. 248E-02
.528E-02
.715E-01
.475E-01
.411E-02
.308E-02
L430E~-02
L.282E-02
L 124E-02
.586E-02
L247E-02
.018E+00
.016E+4+00
.546E-02
.003E-02
.000E+00
.476E-01
.932E~02
.415E-02
.718E+00
.126E-02
.358E-01
.879E-02
.767E-02
.736E+01
.957E-02
.445E-02
.454E-01
.619E-02
.000E+4+00
.000E+00
.610E+01

.000E+00
.940E-02
.486E-02
.833E-02
.929E-01
.929E-01
.934E-02
.107E-02
.475E400
.809E-02
.809E~-02
.787E-01
.000E+00
.178E-02
.176E+00
.000E+00
.678E-02
.025E+00
.399E-02
.666E-02
.997E+400
.937E-01
.371E-01
.406E+00
.671E-02
.482E-01
.490E+00
.705E-02
.000E+00
.494F-02
.617E-01
.000E+00
.052E-01
.883E-02
.836E-01
.177E-02
L401E-02
.000E+00
.857E-01
.951E-02
.004E+00
.229E-02
.145E-01

WP WEBRFEPRPOORPW-INOON PR RN O S W WHERERNNENRPREERENEEORPNNWON P RFEEFE SN S WESENRENOEGS R SR R RN WA W W

.106E+07
.552E-02
.006E-02
.066E-02
.822E-02
.270E-01
.127E-01
.940E-02
.885E-02
.363E-02
.979E-02
.581E-02
.988E-02
.904FE-02
.D09E-01
.537E-01
.D65E-02
.751E~02
.948E+01
.121E-01
.137E-02
.796E-02
.038E+00
.159E-02
.490E-01
.935E-02
.634E-02
L107E401
.819E-02
.523E-02
.614E-02
.989E-02
.823E+06
.748E+07
.558FE+4+01
.000E+00
.886E~-02
.492E-02
.311E-02
.722E-01
.7122E-01
.694E-02
.042E-02
. 749E+00
.314E-02
.314E-02
.152E-01
.872E+401
.6l12E-02
.019E+00
.648E+08
.D33E-02
.020E-01
.550E-02
.273E-02
.254E+4+00
.408E-01
.010E-01
.442E+00
.914FE-02
.321E-02
.976E-01
.323E-02
.221E+404
.345E-02
.027E-01
.000E+00
.591E-02
.613E-02
.638E-01
.648E-02
.686E-02
.093E+03
.258E-01
.897E-02
.289E+00
.336E-02
.533E-01

SHORT HLIF
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
SHORT HLIF
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN



PM-149 -6.867E+01 3.302E+402 0.000E+00 1.685E+02 SHORT HLIF
EU-152 7.361E-03 1.764E-01 9.169E-02 9.003E-02 NOT IDENT.
GD-153 5.411E-02 8.976E-02 7.294E-02 4,579E-02 FAIL ABUN
EU-154 -3.645E~-02 1.258E-01 1.020E-01 6.419E-02 NOT IDENT.
EU-155 -5.475E-02 1.133E-01 9.948E-02 5.779E-02 FAIL ARUN
TB-160 -3.606E-02 1.396E-01 1.176E-01 7.122E-02 FAIL ABUN
HO-166M 3.288E-02 6.495E-02 5.683E-02 3.314E~02 FAIL ARUN
T™=-171 -3.778E+01 3.201E+01 2.803E+01 1.633E+01 NOT IDENT.
LU-176 ~-5.223E-03 2.654E-02 2,278E-02 1.354E-02 FAIL ABUN
LU 177 i 5.886E+00 2.330E+Q0 1.717E+00 1.189E+00 FAIL ABUN
177M 5.080E-02 2.018E-01 1.788E-01 1.030E-01 FAIL ABUN
HF 181 ! -4,438E-03 4.436E-02 3.805E-02 2.263E-02 NOT IDENT.
W-181 5 2.774E-02 4,198E-01 3.847E-01 2.142E-01 NOT IDENT.
TA-182 | -4 _085E-02 2.013E=01 1.659E~01 1.027E-01 FAIL ABUN
RE-183 -5.171E-02 1.209E-01 1.039E-01 6.166E-02 FAIL ABRUN
RE~184 | 1.133E-02 2.581E-01 2.205E~01 1.317E-01 NOT IDENT.
05-185 | 4.278E~03 4,622E-02 3.940E-02 2.358E~-02 NOT IDENT.
RE-188 | 2.093E-01 1.890FE-01 1.726E-01 9.645E-02 NOT IDENT.
w-188 ! -4,369E+00 9.044E+00 6.801E+00 4.614F+00 NOT IDENT.
IR-192 ! 1.384E-03 3.678E-02 3.275E-02 1.876E-02 FAIL ABRUN
AU-195 ! -1.141E~02 2.451E-01 2.122E-01 1.251E-01 FAIL ABUN
TL-200 -2 .369E+03 5.966E+03 0.000E+00 3.044E+03 SHORT HLIF
TL-201 - -6.860E+00 1.819E+01 1.563E+4+01 9.281E+00 NOT IDENT.
TL-202 . -2.071E-02 9.072E-02 7.706E-02 4,628E-02 NOT IDENT.
HG-203 | 3.550E-02 4_451E-02 4,124E-02 2.271E-02 FAIL ABUN
BI-207 ! 2.101E-02 5.252E-02 4,645E-02 2.680E-02 FAIL ABUN
TL-207 2.117E-01 7.843E-01 6.173E-01 4.001E-01 FAIL ABUN
PO-209 ; 1.907E+00 7.503E+00 6.624E+00 3.828FE+00 NOT IDENT.
I-210 | -9,594E-01 4,829E+00 4,368E+00 2.464E+00 NOT IDENT.
PB-210 | -9.594E-01 4,829E+00 4,.368E+00 2.464FE+00 NOT IDENT.
PO-210 | -9.594E-01 4,829E+00 4,368E+00 2.464E+00 NOT IDENT.
PB-211 -5.688E-01 1.057E+00 8.435E-01 5.392E-01 NOT IDENT.
BI-212 1.186E+00 4,380E-01 3.645E-01 2.235E-01 FAIL ABUN
PO-215 | 2.1178-01 7.843E-01 6.173E-01 4.001E-01 FAIL ABUN
RN-219 | -2.574E~02 4.318E-01 3,766E-01 2.203E-01 FAIL ABUN
RN-220 1.002E+00 2.834E+01 2.433E+01 1.446E+01 NOT IDENT.
RA-223 2.117E-01 7.843E-01 6.173E-01 4.001E-01 FAIL ABUN
AC-227 | -2.105E-01 4.124F-01 3.407E-01 2.104E-01 FAIL ABUN
TH-227 | -2.105E-01 4_.129E-01 3.407E-01 2.107E-01 FAIL ABUN
TH-=229 | ~1.442E-01 5.382E-01 4,606E-01 2.746E-01 FAIL ABUN
Pa-231 - -8.599E-02 1.554E+00 1.387E+00 7.931E-01 FAIL ABUN
TH-231 | 2.117E-01 7.843E-01 6.173E-01 4,001E-01 FAIL ABUN
U-231 -1.765E+00 2.400E+00 1.821E+00 1.225E+00 FAIL ABUN
PA-233 -4.439E-02 6.562E-02 5.624E-02 3.348E-02 FAIL ABUN
PA-234 | 5.477E-02 3.003E-01 2.624E~-01 1.532E-01 FAIL ABUN
PA~ 234M‘ 4,.797E+00 4.611E+00 4,304E+00 2.353E+00 NOT IDENT.
TH-234 4.642E~01 1.518E+00 1.390E+00 7.743E-01 FAIL ABUN
U-~235 | 7.217E-02 2.209E-01 1.966E-01 1.127E-01 FAIL ABUN
NP-236 -2.402E-02 8.434E-02 7.2978-02 4.303E-02 NOT IDENT.
U-238 4,642E-01 1.518E+00 1.390E+00 7.743E-01 FAIL ABUN
NP-239 . -1.328E-01 1.922E-01 1.662E-01 9,805E-02 FAIL ABUN
AM-241 } -1.002E-01 1.829E-01 1.648E-01 9.332E-02 NOT IDENT.
CM-243 6.497E-02 9,954E-02 9,116E-02 5.079E-02 FAIL ABRUN
AM-246 -3.110E-02 1.421E-01 1.181E-01 7.253E-02 NOT IDENT.
CM-247 4.024E-03 3.824E-02 3.368E-02 1.951E~02 NOT IDENT.
CF-249 | 3.732E-02 4.089E-02 3.774E-02 2.086E-02 NOT IDENT.
1.380E-01 1.209E-01 7.041E-02 NOT IDENT.

CF-251 2.207E-02
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,SC 29417

* |
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I
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GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*
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ENERGY

.50
.50

365.
365.
365.
375.
371,
373.
368.
360.
368.
363.
348.
407.
407.

0.
406.
406.
399.
403.
403.
424,
424,
424.
438.
434.
436.
402,
420.
420.
449,
443,
443,
428.
415.
462.
463.
463.
517.
511.
511,
504.
470.
470.
451.
451.
437,
437.
451.
441.
422.
422.
422.
482 .
482,
482.
460.
460.
460.
460.
460.
460.
460.
460.
461.
461.
461,
462.

462,

MDA COUNTS

8888
8888
8888
5049
6392
6051
7943
0196
3557
9631
7854
9431
94438
0000
0111
0119
6111
5406
5406
7153
7153
7688
7169
2225
2693
7555
3731
4779
4370
1320
1320
4576
8858
9894
0443
0443
7380
7118
7975
3858
9600
9600
031le
0979
6560
6560
4063
1454
3301
3301
3370
2930
3398
3398
8806
9700
9700
9700
9700
9700
9700
9700
0705
2678
5322
4183
4183
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109.

462.

- 462.

462,
462.
462.
427.
395.
395.
395,
471.
471.
472,
472,
472.
472.
472,
472.
472,
472.
450.
430.
380.
380.
380,
380,
380.
380.
380.
381.
381.
381.
381.
381,
381.
381.
381.
381,
381.
381
381.
381.
381.
382.

382.
382,
382.
383.
383.
384.
384.
384.
326.
336.
339.
339.
355.
355.
355.
355.
389.
389.
376.
315.
351.
351.
356.
343.
343,
313.
313,
313.
363.
319,
358.
364,
353.
371.

4183
4183
4183
4183
4183
7726
5193
6129
6129
8872
9307
0045
0045
1729
4397
4832
4832
4832
4832
5196
5835
1926
1926
1926
1926
4035
7388
9952
4109
5125
5308
5550
6187
6506
7234
8964
8964
8964

.8964

8964
8964
8964
0254
0000
2453
4016
4547
1556
7018
2525
2950
2950
5915
1407
5081
5101
1107
1107
1107
1107
6750
6750
0852
7354
6627
6640
1091
0222
0222
8991
9495
9876
0420
2162
8837
8933
1934
4229
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111.
111.
111.
112.
115.
116.
117.
117.
117.
121.
121.
121.
122,
122.
122,
122.
122,
123.
127.
129.
131.
133.
133.
135.
136,
136.
136.
140.
140.
142,
142,
143.
144,
144,
144,
144,
145.
145,
147.
152.
152,
153,
154.
154,
154.
154.
155.
156.
158.
159.
159,
160.
161.
l162.
162.
163.
163.
165,
167.
171.
171.
172.
176.
176.
181.
184.
185.
186.
190.
192.
193,
197.
198.
198.
200.
201.
202.
205.

326.
326,
346.
329.
305.
322.
324.
324.
326.
322.
304.
304.
304.
300.
300.
300.
300.
307.
377.
346.
335.
293.
315.
339,
327.
326.
332,
356.

311,
300.
330.
329.
329.
329.
329
327.
333.
351.
311.
312.
318.
322,
322.
322.
322.
296.
326.
311.

285.
317.
339.
320.
320.
289.
286.
267.
307.
295,
286.
286.
303.
303.
318.
298.
296.
304.
254.
307.
284.
255
276.
305.

272.
256.
276.

7145
7145
7394
3784
3776
6097
8333
8333
0518
2287
4311
4799
5672
6521
6521
6521
6521
3078
4250
1678
3695
9660
1230
9503
0020
0682
2166
8647
0000
5960
5254
4072
5328
5328
5328

.5328

7863
9805
8945
4215
5236
8384
2034
2034
2034
2034
6836
8409
0309
0000
3051
7086
7214
3277
4149
4812
5002
2195
1356
5833
3211
3776
1510
1620
3538
9295
9096
3762
4873
9922
9074

.8002

2526
1842
0000
7604
9080
2491



208.36 268.2659

208.81 267.7084
209.75 254.7634
209.75 254 ,7634
210.97 237.7586
215.65 276.5859
216.55 269.1940
218.09 251.0879
222.10 250.7088
223.80 252.0915
226.40 238.3917
227.00 239.5793
227.08 238.5037
227.20 238.5237
228.16 257.2067
228.18 257.2103
228.18 257.2103
231.56 0.0000
235.69 220.8369
236.00 250.6847
236.00 250.6847
238.63 227.1975
238.63 227.1975
238.63 227.1975
238.63 227.1975
239.00 0.0000
240.98 227.5512
241,98 227.7013
241.98 227.7013
241.98 227.7013
244,69 204.5236
245.39 224.0204
247,94 174,9189
248.90 196.2432
249.79 0.0000
252,40 224,8144
252.85 207.1550
252.85 207.1550
254.15 0.0000
256.20 212.0363
256.20 212.0363
260.50 192.5739
260.90 0.0000
262.80 196.1953
264.65 180.3501
268.24 195.0663
268.79 182,3776
269.46 182.4523
269.46 182.4523
269.46 182.4523
269.40 182.4523
271.23 177.4966
273.65 242.3969
276.40 167.2615
277.35 172.2413
277.60 176.6058
277.60 176.6038
278.00 185.0251
278.60 176.4861
279.20 180.1538
279.53 179.2870
280.46 192.0068
281.68 0.0000
283.67 177.9229
284,30 170.7621
285.00 180.7739
285.90 0.0000
286.10 180.8911
286.10 180.8911
287.40 171.9788
288.45 0.0000
290.67 193.4688
290.80 193.4818
291.72 187.5364
293.26 0.0000
293.70 186.2392
295.21 174.2758
295.21 174.2758
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295.
295.
296.
297.
298.
299.
299,
300.
300.
300.
300.
300.
301.
302.
303.
303.
304.
304.
304.
306.
308.
311.
316.
318.
319.
319.
320.
323.
323.
323.
323.
325.
328.
333.
334.
334.
334,
338.
338.
338.
338.
338.
338.
338.
340.
340.
344.
345.
350.
351.
351.
351.
351.
355.
356.
364.
366.
367.
367.
369.
374,
383.
387.
388.
391.
391.
392.
398.
400.
401.
401.
402.
404,
410.
411.
413,
414.
415.

174
195,
227.

227,
185
185.
199,
199.
199,
199.
199,
184,
168.

153.
150,
150,
150,
171.
169.
168.
154,
156.
157.
166.
174.
157.
157.
157.
157.
160.
le2.
170.
172,
172.
172
155,
155.
155.
155.
155.
155,
155.
133.
133.
154,
142,

131.
131.
131,
131,

100,
114.
136.
141,

122,
132.
132,
109.
111,
125.
125.
121,
129.
122.
127.
127.
122.
142.
139.
140.
138.
120.
115,

.2758

5786
4872

.0000

7557

.3729

3729
2970
2970
2970
2970
2997
0085
9503

.0000

8220
8183
8183
8546
8744
4855
8995
5981
5693
5759
8262
1619
0695
0695
0695
0695
2656
1164
2592
8061
8061

.8152

4882
4882
4882
4882
4902
4502
4902
6086
6121
1074
5480

.0000

2175
2739
2739
2739
0000
2266
1805
9623
7548

.0000

0524
7966
4199
7722
7170
2672
2672
5120
5156
9172
7462
7885
0685
4012
9094
9171
1507
8191
0517
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415.
417.
418.
423.
427.
427.
432.
433.
439.
439.
439,
443,
444,
445.
445,
445,
445,
453.
463.
468.
473.
475.
475.
476.
477.
477.
482,
484.
487.
490.
492.
497,
507.
510.
510.
511.
511.
511.
513.
513.
520.
520.
527.
528.
529.
529.
531.
537.
543.
546.
549.
552.
555.
563,
563.
568.
569.
569.
569.
573.
574.
574.
578,
579.
583.
585.
591.
592.
593.
595.
600.
602.
602.
602.
603.
604.
604.
609.

100
100
93
79
79
69

L7137
.0000
.1567
.9301
.9464
. 9296
.0506
.4200
.0000
.5797
.6853
.6785
.5189
.5263
.5263
.5263
.5263
.4805
L9229
.1881
.3439
L2706
L2671
.3378
.4101
.4101
.5816
.0000
.7324
.0000
.0000
.1266
.0000
.0000
L2737
.5788
. 6081
.6081
.6788
.6788
.8496
.0000
.0000
.0000
.0123
.0000
.9913
.1031
.8656
.0000
.9621
.8284
.0262
.1738
L1679
.6323
.5363
.3061
.309%
.4941
.6875
.0000
.0000
.0000
.4961
.0000
L3113
.2413
L7214
.3867
.7546
.0000
.7165
L7165
.8013
.9272
. 9347
.9689
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609.
609.
609.
610.
612.
614,
618.
621.
621.
631.
633.
633.
634.
635.
636.
645.
646.
656.
657.
657.
66l.
661.
664.
666.
666.
675.
677.
685.
692.
695.
696.
696.
697.
697.
698.
698.
699.
702.
706.
706.
706.
709.
711,
713.
717.
720.
721.
722.
722.
722.
722,
722.
723,
724,
727,
733.
735.
739.
742,
744.
747.
751,
752,
753.
755.
756.
756.
763.
765.
766.
766.
776.
778.
778.
778.
783.
785.
792.

.9689
.9689
.9689
.9934
.4700
.0264
.3240
.4197
.4197
.8749
. 6440
. 6453
L2645
.8273
.5293
.5617
. 9130
. 6680
L1599
.0000
.8127
.8127
.0000
. 6230
. 6230
L1356
.7303
L2700
.0908
.0685
.0039
.0039
.2432
.1066
. 8258
.1498
.6301
. 6301
.3420
.0000
.3578
.8431
L9724
.9063
.5992
. 6313
.0000
L4113
.5825
.5825
.5848
.5859
.3985
. 6420
. 9780
L1176
.6316
.2961
L3477
.5520
.3370
. 9859
.5284
.8991
.0000
.5083
.0464
.4584
L2797
.1939
.8923
L1772
.6141
.06235
.6289
.1965
.7010
. 6530



795.84 61.7196

796.30 60.1450
798.80 72.8601
801.93 63.8101
805.60 53,6930
810.29 51.9110
810.76 54,6991
815.85 48.2792
817.79 0.0000
818.51 43.6695
819.60 46.4711
826.30 42,8339
828.27 0.0000
831.60 67.1440
831,96 65.2861
834.83 58.8049
836.80 0.0000
846.75 42.1417
848,13 41.2214
856.28 0.0000
856.80 71.3691
860.37 51.6990
867.32 55.5634
867.82 48.0356
871.10 45.2500
873.19 44.3322
874.81 50.9579
875.33 0.0000
876.40 50.9788
879.36 50.0746
880.27 47,2524
880.51 50.0908
881.50 49.1584
883.24 45,3975
884.67 48.2535
889,25 57.7857
896.60 49.3562
898.02 54.1217
899.00 55.0854
903.28 44,0097
911.07 58.1183
911.07 58.1183
911.07 58.1183
919.63 42.5601
920.93 38.2080
925.00 42.0727
925.24 44.9441
926.50 44.9594
935,52 51.7753
937.48 54.6783
944.10 51.8884
946.00 47.1069
949.00 45.2186
962.29 56.2639
964.01 71.1873
966.15 74.5391
968.20 64.7713
969.11 64.7863
969.11 64.7863
969.11 64.7863
977.42 36.3358
980.50 46.5449
983.50 35.9055
989.30 44.7029
996.32 60.3551
1001.03 39.9582
1001.68 41.9135
1004.76 64.3806
1021.30 0.0000
1024.50 0.0000
1034.80 53,0574
1036.00 44.2255
1037.82 41,2959
1038.57 45.2363
1038.76 0.0000
1045.16 52.2021
1046.59 47.2930
1048.07 47.3086
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1050.
1050.
1062.
1063.
1076.
1077.
1078.
1085.
1099.
1112.
1112.
1115.
1120.
1120.
1120.
1120.
1120.
1121.
1124.
1129.
1131.
1147.
1le7.
1173.
1175.
1177.
1189.
1204.
1205.
1213.
1221.
1230.
1235,
1236.
1238.
1246.
1260.
1271.
1274.
1274.
1291.
1298.
1312.
1325.
1325,
1332.
1333.
1360.
1362.
1365.
1368.
1368.
1376.
1384.
1394.
1395.
1407.
1434.
1436.
1457.
1460.
1489.
1509.
1596.
1620.
1678.
1691.
1691.
1706.
1750.
1764.
1764.
1764.
1764.
1770.
1771.
1791.
1808.

s s
[saR )]

BSOS S L0
NN WO

il o
Q0 Q0 CO

1y [T S ST N L T .
SOOI

.3498
.3498
.5540
.5363
.6563
.5%46
.6484
L7762
.8953
.4078
9.0159
.1830
.0955
.0955
.0955
.0955
.0973
.1048
.0000
.7564
.0000
.0000
.4541
.8276
.6248
.7406
.8109
.4056
.0000
L4125
.3338
L4194
.6333
.0000
.4194
.3589
.0000
.3981
. 5257
.5275
.2109
.0000
.3434
.3831
.3831
.0465
.0509
L1177
.0000
.6260
.4810
.0000
.1296
.2080
.3813
.5679
.0680
.6328
.0557
.0000
.5398
.8926
.6553
. 9610
L2461
.0000
.1882
.1882
.0000
.0000
. 5297
. 5297
.5297
. 95297
.5732
.1818
.0000
.7045



1836.01 16.6514
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TOTAL URANIUM BY GAMMA SPEC REPORT

Sample:G243536001

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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1
4
2
4

.4144E+00
.5163E+00
.3042E-06
.1354E+00

ug/g
ug/g
ug/g
ug/g



XA KA XA RRAA A A A A A A Ak Ak Ak kA A XA AATA AT A A A bk dhhkhhdhkhkhkhkhkhkhkdkdkhkhkhkdk kb rhdbrhhrxdhhkrhrdhrdhrihd
*

GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON ,SC 29417
GROSS5 GAMMA REPORT

BATCH ID : 937074 . SAMPLE ID : G243536001
ANALYST : MXRI DETECTOR : GAMO6

SAMPLE DATE : 21-DEC-2009 12:00:00.00 COUNT TIME : 0 02:00:00.00
ANALYSIS DATE: 9-JAN-2010 14:07:55.88 SAMPLE ALQT: 141.640 GRAM

®

*

* *
* *
* *
* *
* *
IR 2RSS E R RS E R R EE RS SRR LTRSS S SRS SRR SRS SRS TR EEETEEEEEEEFEEEEEEEEE S S S
* *
* *
* *
* *
* *
* *
* *®

AAKEA AR AR EAR T I AT A A A A AR A A A A A A AR AN ARANARAA A AR AR AR A AR A A A A AR kA Ak A A kb Ak bk Ak ok hkkk &k kK

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 8.088E+00
GROSS GAMMA ERROR (pCi/GRAM ) : 1.262E+00
GROSS GAMMA MDA (PCi/GRAM ) : 3.292E+00
GROSS GAMMA DILC (pCi/GRAM ) : 1.600E+00
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VAX/VMS Nuclide Identification Report Generated

9-JAN-2010 16:09:21.78

IR SRR R EEEEEESEEEEE S EEE R R R LR EE RS EEEEEEEEEEEEEREEEREEEEEEEEEEEEEEEEEEEEEEEEEEE LSS

GEL Laboratories LLC

*
*

* Charleston, SC 29414 *
o R e R E R R R R R R R R R R R R R R AR AR E R R R R R R R R R SRR R R LRSS RS R E R R EE R E RS R
Configuration DKA100: [CANBERRA.GAMMA .ARCHIVE .GAMMA]1G243536002.CNF; 1

Sample date
Sample ID

Detector name :
Elapsed live time:

Energy tolerance
Abundance limit

Batch ID
Matrix Spike ID

LR R R R R R R FERE R A ESE SR SRR SRR S

Pk It

WOy R

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Flag:

COO0OO0OCOOCOCOCOOCOOONNCOORBRLRWWOOD

2040 Savage Road

21-DEC-2009 12:00:00 Acquisition date
Sample gquantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

. G2435360

GAMO7
0 02:00:
1.50000
75.00000
937074

02

00.00
kev

LCS ID

hAhkhkhkhkhkhkhkhkhhhkhhkhkAhkrAAAAXRAKXEARAKRAKRRXAAKR XNk Rk AR A KKK

9-JAN-2010 14:08:28.
1.21430E+02 GRAM

CAN

0 02:00:01.24

: MXRI1

5.00000
1032-A

87.
52,

8.

6.
36.
15.
18.
16.
8.
26.
28.

3.
14.
23.
10.
20.
12.

6.
28.
38.
10.

7.
25.
32.
21.
34,
10.
14.
22.

2.
14.

Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec %Err
47.02* 6 357 0.88 93.70 89 8 8.10E-045
63.41* 76 468 1.22 126.47 123 8 1.06E-02
74,84 419 367 0.89 149,32 145 13 5.82E-02
77.09% 622 360 0.97 153.82 145 13 8.64E-02
84.,17* 98 431 1.36 167.99 162 30 1.36E-02
87.18 226 346 1.17 174.00 162 30 3.13E-02
89.92 - 159 268 1.04 179.48 162 30 2.20E-02
02.72% 232 317 1.30 185.08 162 30 3.22E-02

130.35 52 422 0.62 260.32 254 11 7.17E-03

186.03% 151 349 1.11 371.66 367 11 2.10E-02

209.39 103 230 1.11 418.38 414 9 1.43E-02

238.68* 1153 152 1.10 476.95 470 18 1.60E-01

241.58 238 191 1.50 482.76 470 18 3.30E-02

270.56%* 107 159 1.12 540.70 536 11 1.48E-02

295.35% 280 160 1.09 590.27 586 10 3.90E-02

300.51 120 133 1.68 600.60 596 11 1.67E-02

338.41* 252 176 1.19 676.37 670 13 3.51E-02

351.92«* 519 146 1.24 703.39 696 14 7.21E-02

463,27 87 116 1.42 926.06 920 14 1.20E-02

511.00%* 84 137 1.92 1021.50 1014 17 1.17E-02

583.40* 293 137 1.39 1166.29 1161 13 4.07E-02

609.51~* 363 101 1.52 1218.50 1213 12 5.05E-02

728.42 91 89 2.24 1456.29 1447 15 1.26E-02

786.10 37 31 1.67 1571.64 1568 10 5.13E-03

795.81 83 48 1.94 1591.05 1584 15 1.16E~02

861.55* 50 53 2.48 1722.51 1717 12 6.93E-03

911.44% 213 52 1.76 1822.28 1815 13 2.96E-02

969.17 113 41 1.52 1937.72 1933 10 1.57E-02

1120.21~* 100 72 2.01 2239.78 2231 19 1.39E-02

1461.24~* 1301 24 2.04 2921.77 2914 16 1.8lE-01

1765.03% 71 4 2.18 3529.32 3522 16 9.85E-03
"x" = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated 9-JAN-2010 16:09:24

Configuration : DKA1QO0;: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G243536002.CNF;1
Analyses by : PEAK V16.9,PEAKEFF V2.,2,ENBACK V1.6,NID V3.4,MINACT V2.8
Sample title : MXRIL

Sample date : 21-DEC-2009 12:00:00 Acquisition date : 9-JAN-2010 14:08:28
Sample ID 1 G243536002 Sample quantity : 121.43 GRAM

Sample type : SOLID Sample geometry

Detector name : GAMMA7 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.24 0.0%
Peak Width (FWHM): 3.00 Confidence level : 5.00 %

Energy tolerance : 1.50 kev Half life ratio : 8.00

Errors propagated: Yes Systematic Error : 0.00 %
Efficiency type : Empirical Efficiencies at : Peak Energy
Abundance limit : 75.00 WTM error limit 3.00

Full Combined Activity-MDA Report

-~~~ Tdentified Nuclides ----

Line Enerqgy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)

K-40 + 1460.81 * 3.339E+01 3.465E+00 6.272E-01 5.386E~02 53.231
CD-109 + 88.03 * 2.822E+00 8.852E-01 9.963E-01 9.386E-02 2.833
SN-126 + 64.28 5.101E-01 5.358E~01 5.607E-01 8.132E-02 0.910
+ 86.94 1.146E+00 5.868E-01 4,069E-01 1.689E-01 2,818
+ 87.57 * 2.758E-01 8.649E-02 9.756E-02 9.142E-03 2.827
TL-208 277.35 5.831E-01 3.784E-01 6.504E~-01 7.964E-02 0.897
+ 510.84 4,358E-01 3.370E-01 2.063E-01 2.514E-02 2.112
+ 583.14 * 4 _350E-01 9.981E-02 6.380E~-02 6.103E-03 6.818
+ 860.37 6.954E-01 4.782E-01 5.113E-01 4.999E-02 1.360
BI-210 + 46.50 * 2.068E-01 2.428E+00 2 .688E+00 2.522E-01 0.077
PB-210 + 46.50 * 2.068E-01 2.428E+00 2.688E+00 2.522E-01 0.077
PO-210 + 46.50 * 2.068E-01 2.428E+00 2.688E+00 2.287E-01 0.077
BI-211 72.87 2.841E+00 2.787E+00 4.265E+00 3.366E-01 0.666
+ 351.07 * 3.367E+00 5.438E-01 3.074E-01 2.758E-02 10.954
BI-212 + 727.18 * 1.158E+00 5.915E-01 4,851E-01 5.032E-02 2.388
+ 785.46 3.009E+00 1.966E+00 2.823E+00 2.581g-01 1.066
1620.62 7.516E-01 1.283E+00 2.283E+00 1.907E-01 0.329
PB-212 + 74.81 1.992E+00 4.120E-01 4,449E-01 5.488E-02 4.478
+ 77.11 1.708E+00 2.638E-01 2.572E-01 2.123E-02 6.638
+ 87.30 1.275E+00 4.199E-01 4.518E-01 6.182E-02 2.823
+ 238.63 * 1.627E+00 1.944E-01 8.368E-02 8.004E-03 19.44¢
+ 300.09 2.629E+00 1.125E+00 1.043E+400 1.082E-01 2.521
PO-212 + 74.81 1.992E+00 4.120E-01 4,449E~01 5.488E-02 4,478
+ 77.11 1.708E+00 2.638E-01 2.572E-01 2.123E-02 6.638
+ 87.30 1.275E+00 4,199E-01 4.518E-01 6.182E-02 2.823
115.19 2.587E+00 3.451E+00 5.737E+00 4.941E-01 0.451
+ 238.63 * 1.627E+00 1.944E-01 8.368E-02 8.004E-03 19.446
+ 300.09 2.629E+00 1.125E+00 1.043E+00 1.082E-01 2.521
BI-214 + 609.31 * 1.015E+00 1.891E-01 1.197E-01 1.238E-02 8.485
+ 1120.29 1.453E+00 6.771E-01 4.929E-01 5.292E-02 2.949
: + 1764.49 1.412E+00 4.,186E-01 2.967E-01 2.440E-02 4.759
PB-214 + 74.81 3.432E+00 6.824F-01 7.665E-01 8.386E-02 4.478
+ 77.11 2.927E+00 5.042E-01 4,410E-01 4,.953E-02 6.638
+ 87.30 2.185E+00 7.057E~01 7.740E-01 9.372E-02 2.823
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Full Combined Activitg—MDA Report (continued) Page : 2
Sample ID : G24353600 Acquisition date : 9-JAN-2010 14:08:28

———- Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 241.98 2.016E+00 6.204E-01 5.041E-01 5.116E-02 4.000
+ 295.21 1.075E+00 2.532E-01 2.163E-01 2.289E-02 4.971
+ 351.92 * 1.171E+00 1.988E-01 1.072E-01 1.112E-02 10.930
PO-214 + 74.81 3.432E+00 6.824E-01 7.665E-01 8.386E-02 4,478
+ 77.11 2.927E+00 5.042E-01 4.410E-01 4,953E-02 6.638
+ 87.30 2.185E+00 7.057E~01 7.740E-01 9.372E-02 2.823
+ 241,98 2.016E+00 6.204E-01 5.041E-01 5.116E~-02 4.000
+ 295,21 1.075E+00 2.532E-01 2.163E-01 2.289E-02 4.971
+ 351.92 * 1.171E+00 1.988E-01 1.072E-01 1.112F-02 10.930
PO-216 + 74.81 1.992E+00 4.120E-01 4.449E~-01 5.488E-02 4.478
+ 77.11 1.708E+00 2.638E-01 2.572E-01 . 2.123E-02 6.638
+ 87.30 1.275E+00 4.199E-01 4.518E-01 6.182E-02 2.823
+ 238.63 * 1.627E+00 1.944E-01 8.368E-02 8.004E-03 19.446
+ 300.09 2.629E+00 1.125E+400 1.043E+00 1.082E-01 2.521
pPO-218 + 74.81 3.432E+4+00 6.824E-01 7.665E-01 8.386E-02 4.478
+ 77.11 2.,927E+00 5.042E~-01 4,410E-01 4.953E-02 6.638
+ 87.30 2.185E+00 7.057E-01 7.740E-01 9.372E-02 2.823
+ 241.98 2.016E+00 6.204E-01 5.041E~01 5.116E-02 4,000
+ 295.21 1.075E+00 2.532E-01 2.163E-01 2.289E-02 4.971
+ 351.92 * 1.171E+00 1.988E-01 1.072E-01 1.112E-02 10.930
RA-224 + 240,98 * 3.823E+00 1.157E+00 9.525E-01 8.055E-02 4.014
RA-226 + 609,31 * 1.015E+00 1.891E-01 1.197E-01 1.238E-02 8.485
+ 1120.29 1.453E+0Q0 6.771E-01 4,929E-01 5.292E-02 2.949
+ 1764.49 1.412E+00 4,186E-01 2.967E-01 2.440E-02 4,759
AC-228 + 338.32 1.805E+00 8.734E-01 3.361E-01 1.386E-01 5.371
+ 911.07 * 1.401E+00 3.248E-01 2.181E-01 2.541E-02 6.424
+ 969.11 1.307E+00 4.840E-01 4.751E-01 1.116E-01 2.752
RA-228 + 338.32 1.805E+00 8.734E-01 3.361E-01 1.386E-01 5.371
+ 911.07 * 1.401E+00 3.248E-01 2.181E-01 2_.541E-02 6.424
+ 969.11 1.307E+00 4,840E-01 4.751E-01 1.116E~01 2.752
TH-228 + 74.81 2.030E+00 3.753E-01 4,.534E-01 3.685E-02 4.478
+ 77.11 1.740E+00 2.688E-01 2.622E-01 2.164E-02 6.638
+ 87.30 1.300E+00 4.077E-01 4,605E-01 4.300E-02 2.823
+ 238.63 * 1.658E+00 1.981E-01 8.529E-02 8.158E-03 19.446
+ 300.09 2.679E+00 1.939E+00 1.063E+00 6.299E-01 2.521
TH-230 + 609.31 * 1.015E+00 1.891E-01 1.197E-01 1.238E~02 8.485
+ 1120.29 1.453E+00 6.770E-01 4.929E-01 5.292E-02 2.949
+ 1764.49 1.412E+00 4.186E-01 2.967E~01 2.440E-02 4.759
TH-232 + 338.32 1.805E+00 4.820E-01 3.361E-01 2.877E-02 5.371
+ 911.07 ~* 1.401E+00 3.248E-01 2.181E-01 2.541E-02 6.424
+ 969.11 1.3078+00 4.840E-01 4.751E-01 1.116E-01 2.752
TH-234 + 63.29 * 1.289E+00 1.359E+00 1.511E+00 2.629E-01 0.853
+ 92.38 1.886E+00 7.162E-01 6.550E-01 1.202E-01 2.880
U-234 + 609.31 * 1.015E+00 1.891E-01 1.197E-01 1.238E-02 8.485
+ 1120.29 1.453E+00 6.770E-01 4.929E-01- 5.292FE-02 2.949
+ 1764.49 1.412E+00 4,.186E-01 2.967E-01 2.440E-02 4.759
NP-237 + 86.50 * 8.098E-01 3.040E-01 2.881E-01 6.513E-02 2.811
95.87 -5.351E-01 8.809E-01 1.215E+00 3.011E-01 -0.440
U-238 + 63.29 * 1.289E+00 1.359E+00 1.511E+00 2.629E-01 0.853
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Full Combined Activity-MDA Report (continued) Page : 3
Sample ID : G243536002 Acquisition date : 9-JAN-2010 14:08:28

—~-—- TIdentified Nuclides —---

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 92.38 1.886E+00 6.504E-01 6.550E-01 6.000E-02 2.880
AM-243 + 74.67 * 3.229E~-01 5.959E-02 7.226E-02 5.808E-03 4.469
+ 86.72 3.037E+01 9.524E+00 1.079E+01 1.000E+00 2.815
117.66 -7.717E-01 3.643E+00 5.808E+00 4.996E-01 -0.133
142.18 2.491E+00 1.686E+01 2.711E+01 2.238E+00 0.092
ANH-511 + 511.00 * 9.413E-02 7.236E-02 4,458E-02 3.961E-03 2.111
--—- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
BE-7 477.59 * -5.766E-02 3.431E-01 5.422E-01 5.117E-02 -0.106
NA-22 1274.54 * -2,700E-02 5.192E~-02 8.144E-02 6.685E-03 -0.332
NA-24 1368.53 * -3.830E+01 5.192E-02 Half-Life too short _
AL-26 1129.67 -5.242E~01 1.898E+00 2.841E+00 2.386E-01 -0.185
1808.65 * -3.586E-02 3.466E-02 4 .598E-02 3.750E-03 -0.780
TI-44 67.85 -4,990E-03 3.777E~02 5.532E-02 4,174E-03 ~0.090
+ 78.38 * 3.152E~01 4.868E-02 -6.474E~02 5.420E-03 4,868
SC-46 889,25 * 5.397E-04 4_078E-02 6.629E-02 6.075E-03 0.008
+ 1120.51 2.571E-01 1.186E-01 1.380E-01 1.166E-02 1.863
V-48 944.10 -3.009E-01 1.130E+00 1.773E+00 1.612E-01 -0.170
983.50 * -1.147E-02 8.801E-02 1.397E-01 1.257E-02 -0.082
1312.09 3.039E-02 9.591E-02 1.640E-01 1.345E-02 0.185
CR-51 320.08 * 1.295E-02 4.095E~01 6.747E-01 6.097E-02 0.019
MN-52 744 .21 2.135E-01 4.082E-01 7.014E-01 6.367E~-02 0.304
848.13 2.814E+00 1.248E+01 2.075E+01 1.905E+00 0.136
935.52 7.043E-01 4_.792E-01 8.694E-01 7.917E-02 0.810
1246.25 -4.176E+00 1.449E+01 2.342E+01 1.918E+00 -0.178
1333.61 1.518E+00 8.609E+00 1.448E+01 1.186E+00 0.105
1434.06 * -2.054E-01 3.163E-01 4_500E~01 3.742E-02 -0.456
MN-54 834.83 * -2.335E-03 3.997E-02 6.486E-02 5.953E-03 -0.036
CO-56 846.75 * -2.541E-03 4.607E-02 7.469E-02 6.857E-03 -0.034
977.42 ~3.127E+00 3.315E+00 4.760E+00 4.292E-01 -0.657
1037.82 -8.857E-02 3.428E-01 5.614E-01 5.208E-02 -0.158
1175.09 8.017E-01 2.793E+00 4,.750E+00 3.866E-01 0.169
1238.25 1.547E-01 1.199E-01 2.142E-01 1.810E-02 0.722
1360.21 1.316E+400 1.057E+00 2.000E+00 1.647E~01 0.658
_ 1771.40 -1.076E-02 1.974E-01 2.763E-01 2.269E-02 -0.039
Co-57 122.06 * -=-3.733E-03 2.479E-02 3.957E-02 3.405E-03 -0.094
136.48 -1.073E-01 2.024E-01 3.106E-01 2.796E-02 -0.345
C0-58 810.76 * -2.172E-02 4.409E-02 6.862E-02 6.305E-03 -0.316
FE-59 142.65 -6.235E-01 2.858E+00 . 4.453E+00 3.673E-01 -0.140
192.34 8.099E-01 9.969E-01 1.684E+00 2.212E-01 0.481
1099.22 * 4.029E-02 1.106E-01 1.905E-01 1.765E-02 0.212
1291.56 -3.341E-04 1.522E-01 2.511E-01 2.365E-02 -0.001
C0-60 1173.22 8.735E-03 5.313E-02 8.954E-02 7.287E-03 0.098
1332.49 * =5.135E-03 4 316E-02 7.007E-02 5.740E-03 -0.073
ZN-65 1115.52 = 3.274E-02 1.171E-01 1.742E-01 1.479E-02 0.188
GE-68 1077.35 * -4.703E-01 1.396E+00 2.264E+00Q 1.262E-01 -0.208
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Full Combined Activity-MDA Report (continued) 4

Page :
Sample ID : G243536002 Acquisition date : 9-JAN-2010 14:08:28

--—-— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

AS-73 - 53.44 * 1.361E~02 5.095E-01 8.236E-01 6.185E-02 0.017
AS-74 595.88 * 2.868E-02 1.095E-01 1.865E-01 1.672E-02 0.154
634.78 -1.887E-01 4.291E-01 6.872E-01 6.126E-02 -0.275
SE-75 66.05 -4.878E-01 3.834E+00 5.622E+00 5.333E-01 -0.087
96.73 -5.705E-01 7.453E-01 1.023E+00 1.417E-01 -0.558
121.11 -2.126E~-02 1.329E-01 2.121E-01 2.376E-02 -0.100
136.00 -1.303E-02 3.833E-02 5.946E-02 4.999E-03 -0.219
198.60 7.148E-01 1.739E+00 2.968E+00 2.728E-01 0.241
264.65 * 2.071E~03 4,640E-02 7.175E-02 6.127E-03 0.029
279.53 -5.176E-02 1.071E-01 1,724E-01 1.520E-02 -0.300
303.91 1.399E-01 2.216E+00 3.227E+00 3.689E-01 0.043
400.65 -4 ,554E-02 2.535E-01 4.054E-01 4.432E-02 -0.112

BR-77 + 87.88 1.931E-03 2.535E-01 Half-Life too short

200.40 ~-1.237E-04 2.535E-01 Half-Life too short

+ 239.00 8.323E-04 2.535E~01 Half-Life too short

249,79 6.653E-05 2.535E-01 Half-Life too short

281.68 -2.180E-04 2.535E-01 Half-Life too short

297.23 7.312E-04 2.535E-01 Half-Life too short

303.76 3.200E-05 2.535E-01 Half-Life too short

439.47 7.512E~04 2.535E-01 Half-Life too short

484.57 5.076E-04 2.535E-01 Half-Life too short

. 520.65 * 1.267E-05 2.535E-01 Half-Life too short

574.64 -6.793E-04 2.,535E-01 Half-Life too short

578.91 4,281E-04 2.535E-01 Half-Life too short

585.48 4.313E-03 2.535E-01 Half-Life too short

755.35 5.077E-04 2.535E-01 Half-Life too short

817.79 -7.292E-06 2.535E-01 Half-1Life too short
SR-82 698.33 2.866E+01 3.916E+01 6.836E+01 6.129E+00 0.419
776.49 * -2 _635E~-01 4.322E-01 6.660E-01 6.082E-02 -0.396
1395.20 -3.780E+00 1.297E+01 2.041E+01 1.689E+00 -0.185
RB-83 520.41 * 2 ,438E-02 6.895E-02 1.192E-01 1.062E-02 0.205
529.64 1.743E~03 1.105E-01 1.862E-01 1.662E-02 0.009
552.65 9.508E-02 2.1218-01 3.674E-01 3.290E-02 0.259
RB-84 . 881.50 * 2.526E-02 6.494E-02 1.105E-01 1.013E-02 0.229
KR-85 513.99 * 1.449E+01 8.041E+00 1.361E+01 1.210E+00 1.065
SR-85 513,99 * 7.748E-02 4,.299E-02 7.276E-02 6.470E-03 1.065
RB-86 1076.63 * 2.003E-01 9.916E-01 1.690E+00 1.465E-01 0.119
Y-88 898.02 2.612E-03 4.700E-02 7.666E-02 7.049E-03 0.034
1836.01 * 3.434E~03 3.235E-02 5.511E-02 4.473E-03 0.062
ZR-88 392,90 * -2.275E-03 2.995E-02 4.835E-02 4.027E-03 -0.047
Y-91 1204.,90 * -1.443E+01 2.229E+01 3.487E+01 2.848E+00 -0.414
NB-94 702.63 * -3,350E-02 3.343E-02 5.002E-02 4.491E-03 -0.670
871.10 -2,370E-02 3.653E-02 5.528E-02 5.072E~03 -0.429
NB-95 765.79 * 2.584E-02 4,715E-02 8.073E-02 7.359E-03 0.320
NB-95M 235.69 * 1.213E-01 1.261E-01 1.976E-01 1.918E-02 0.614
ZR-95 724,18 -6.327E-03 1.175E-01 1.668E-01 1.626E-02 -0.038
756.15 * 6.756E-02 7.646E-02 1.349E-01 1.339E-02 0.501

NB-97 657.90 * -1.754E+00 7.646E-02 Half-Life too short

1024.50 3.732E+02 7.646E-02 Half-Life too short
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Full Combined Activitg—MDA Report (continued) 5

Page :
Sample ID : G24353600 Acquisition date : 9-JAN-2010 14:08:28

———— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
ZR-97 254.15 8.837E+01 7.646E-02 Half-Life too short
355.39 -8.208E+01 7.646E~-02 Half-Life too short
507.63 * 9.457E+01 7.646E-02 Half~Life too short
602.52 2.887E4+02 7.646E-02 Half-Life too short
1021.30 -1.066E+02 7.646E-02 Half-Life too short
1147.95 6.460E+01 7.646E-02 Half-Life too short
1362.66 2.304E+02 7.646E-02 Half-Life too short
1750.46 1.906E+02 7.646E-02 Half-Life too short
MO-99 140.51 2.016E+01 6.808E+01 1.100E+02 3.033E+401 0.183
181.06 2.378E+01 4,739E+01 7.287E+401 1.314E+401 0.326
366.43 -2.057E+02 2.403E+02 3.677E+402 3.114E+01 -0.559
739.58 * -1.501E+01 3.251E401 5.109E+401 7.890E+00 -0.294
778.00 -5.959E+01 9.215E+01 1.411E+02 1.289£+401 -0.422
TC-99M 140.51 * 6.300E+14 9.215E+01 Half-Life too short
RH-101 127.23 -1.402E-02 3.602E-02 5.022E-02 4,265E-03 -0.279
198.01 * 2.420E~03 3.136E~02 5.280E-02 4.331E-03 0.046
325.23 -2.716E-01 2.387E-01 3.640E-01 3.121E-02 -0.746
RH-102 418.52 -1.516E-01 3.226E-01 5.042E-01 4,284E-02 -0.301
475.06 * -4.485E-03 3.021E-02 4,.784E-02 4,197E-03 -0.094
631.29 1.265E-02 5.449E-02 9.242E-02 8.245E-03 0.137
697.49 5.534E-02 8.132E-02 1.413E-01 1.267E-02 0.392
766.84 1.240E-01 1.187E-01 2.095E-01 1.910E-02 0.592
1046.59 5.324E-02 1.209E~-01 2.109E-01 1.855E-02 0.252
1112.84 1.347E-01 2.760E-01 4. 224E-01 3.586E-02 0.319
RU-103 497.08 * -2.283E-02 4.304E-02 6.524E-02 9.331E-03 ~-0.350
+ 610.33 1.176E+01 2.692E+00 3.210E+400 5.412E-01 3.663
RH-106 + 511.85 4.737E-01 3.641F-01 4.528E-01 4,024E-02 1.046
621.84 ~* 3.680E-01 3.426E-01 6.105E-01 8.282E-02 0.603
1050.47 1.792E+00 2.496E4+00 4.445E+00 3.903E-01 0.403
RU-106 + 511.85 4.737E-01 3.641E-01 4.528E-01 4.024E-02 1.046
621.84 * 3.680E-01 3.406E-01 6.105E-01 5.457E-02 0.603
1050.47 1.792E+00 2.496E+00 4,.445E+00 3.903E-01 0.403
AG-108M 433.93 * -1,388E-02 3.236E-02 5.034E-02 4_.495E-03 -0.276
614.37 7.155E-03 4,346E-02 6.415E-02 5.949E-03 0.112
722.95 4,629E-03 4. 722E-02 6.829E-02 6.387E-03 0.068
AG-110M. 657.75 * -1.320E-02 3.531E-02 5.668E-02 5.164E-03 -0.233
677.61 2.344E-01 3.042E-01 5.360E-01 4.899E-02 0.437
706.67 4,.4158-02 2.200E-01 3.691E-01 3.402E-02 0.120
763.93 -7.190E-02 1.737E-01 2.747E-01 2.567E-02 -0.262
884.67 -1.332E-02 4.824E-02 7.585E-02 7.151E-03 -0.176
937.48 1.098E-01 1.211E-01 2.124E-01 1.996E-02 0.517
1384.27 -1.257E-01 1.959E-01 2.959E-01 2.520E-02 ~0.425
IN-111 171.28 7.458E-01 2.684E+00 4.304E+400 3.425E-01 0.173
245.39 * -1.802E+00 3.155E+4+00 4.405E+4+00 3.731E-01 -0.409
IN-113M 391.69 * 3.133E-02 4,.249E-02 7.274E-02 6.253E-03 0.431
SN-113 391.69 * 3.133E-02 4,249E-02 7.274E-02 6.253E-03 0.431
IN-114M 190.27 * 8.724E-02 2.071E-01 3.169E-01 2.579E-02 0.275
CcD-115 260.90 ~-2.184E-04 2.071E-01 Half-ILife too short
492 .35 4.486E-05 2.071E-01 Half-Life too short
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Sample ID : G24353600 Acquisition date : 9-JAN-2010 14:08:28

---- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
527.90 * 2.769E-05 2.071E-01 Half-Life too short
SN-117M 156.02 ~1.174E+400 2.776E+00 4,314E+400 3.475E-01 -0.272
158.56 * -4.,828E-03 6.699E-02 1.060E-01 8.495E-03 -0.046
sB-122 563.90 * -2.589E+00 5.563E+00 8.977E+00 8.048E-01 -0.288
692.80 -1.034E+01 1.238E+02 2.032E+02 1.819E+01 -0.051
I-123 159.00 * 8.722E+01 1.238E+02 Half-Life too short
' 528.96 1.803E+04 1.238E+02 Half-Life too short
TE-123M 159.00 * 2.875E-03 2.906E-02 4.636E-02 3.740E-03 0.062
I-124 602.71 * 1.438E+00 1.392E+00 2.315E+00 2.074E-01 0.621
722.78 1.434E+00 9.568E+00 1.393E+401 1.258E+00 0.103
1325.50 1.668E+01 7.059E+01 1.195E+02 9.796E+00 0.140
1376.25 5.259E+01 6.626E+01 1.182E+02 9.759E+00 0.445
1509.49 1.698E+01 2.801E+01 5.008E+01 4.187E+400 0.339
1691.02 -4 .209E+00 8.464E+00 1.234E+01 1.025E+00 -0.341
SB-124 602.71 4.527E-02 4 _384E-02 7.290E-02 6.532E-03 0.621
645.85 -8.768E-02 5.265E-01 8.623E-01 8.100E-02 -0.102
709.31 2.949E+00 3.100E+400 5.433E+00 4,888E-01 0.543
713.82 ~4.706E-01 1.689E+00 2.714E+00 3.344E-01 -0.173
722.78 6.546E-02 4_.367E-01 6.356E~-01 5.853E~02 0.103
+ 968.20 1.409E+01 4,227E+00 7.368E+00 6.661E-01 1.912
1045.16 5.204E-01 2.721E+00 4,646E+00 4.088E-01 0.112
1325.50 8.131E-01 3.441FE+00 5.828E+00 4.775E-01 0.140
1368.21 -1.161E+00 1.814E+00 2.683E+00 3.552E-01 -0.433
1436.60 2.465E-01 3.323E+00 5.511E+00 4,584E-01 0.045
1691.02 * -4,531E-02 9.113E-02 1.329E-01 1.151E-02 -0.341
8B-125 427.89 * 2.264E-02 9.592E-02 1.576E-01 1.374E-02 0.144
+ 463.38 8.799E~01 5.077E-01 5.801E-01 5.449E-02 1.517
600.56 -1.384E-01 1.894E-01 2.982E-01 2.855E-02 -0.464
635.90 7.112E-02 2.744E-01 4.661E-01 4,469E-02 0.153
TE-125M 109.28 * 7.819E+400 8.673E+00 1.454E+01 1.509E+00 0.538
I-126 388.63 9.255E-02 2.412E-01 4,030E-01 3.362E-02 0.230
666.33 * 3.140E-02 2.304E-01 3.861E-01 3.423E-02 0.081
753.82 1.562E+00 1.878E+00 3.303E+00 3.004E-01 0.473
SB-126 223.80 -5.298E-01 5.017E+00 8.233E+00 6.900E-01 -0.064
278.60 1.930E+00 2.979E+00 5.105E+00 4.333E-01 0.378
+ 296.50 1.336E+01 3.035E+00 4,335E+00 3.704E-01 3.083
414.70 1.558E~-02 9.,980E-~-D2 1.633E-01 1.383E-02 0.095
415,30 1.248E+00 8.321E+00 1.361E+01 1.153E+00 0.092
555.20 8.679E-01 5.075E+00 8.625FE+00 7.726E-01 0.101
573.80 -5,213E-01 1.262E+00 2.042E+00 1.832E-01 -0.255
593.00 -8.726E-01 1.195E+00 1.876E+00 1.682E-01 -0.465
656.30 -1.479E+00 4.018E+00 6.446E+00 5.714E-01 -0.229
666,33 1.324E-02 9.714E-02 1.628E-01 1.444E-02 0.081
675.00 7.191E-01 2.423E+00 4.117E+400 3.662E-01 0.175
695.00 1.329E-02 1.028E-01 1.717E-01 1.538E-02 0.077
697.00 2.221E-01 3.531E-01 6.116E-01 5.481E-02 0.363
720.50 * 3.288E~-02 2.018E-01 2.944E-01 2.657E-02 0.112
856.80 1.174E-01 7.453E-01 1.070E+00 9.822E-02 0.110
989.30 1.279E+00 1.675E+00 2.906E+00 2.612E-01 0.440
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~——— Non-Identified Nuclides —~---

. Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1034.80 1.032E+01 1.223E+01 2.197E+01 1.942E+00 0.470
1213.00 2.469E+00 6.653E+00 1.137E401 9.290E-01 0.217
SB-127 61.10 1.027E+02 9.000E+01 1.395E4+02 1.605E+01 0.736
252.40 -4.,606E+00 9.185E+00 1.456E4+01 6.167E+00 -0.316
290.80 -6.876E~01 4.642E+401 6.734E+01 8.324E+00 -0.010
411.60 2.560E+01 2.712E+01 4.612E+01 7.637E400 0.555
444,90 -1.868E4+01 2.051E+01 3.030E+01 4.145E+00 -0.617
473.00 1.510E+00 3.534E+00 5.855E+00 8.234E-~-01 0.258
543.00 -1.558E+4+00 3.010E+01 5.037E+01 7.848E+00 -0.031
603.60 2.399E+01 2.6850E+01 4.237E4+01 5.873E+00 0.566
685.20 * 2.279E+00 2.737E+00 4 .829E+00 6.198E-01 0.472
698.50 1.612E+01 3.246E4+01 5.557E+01 9.399E+00 0.290
722.20 5.212E+01 6.674E+01 1.043E+02 1.326E+01 0.500
783.80 1.035E+01 8.169E+00 1.334E+01 1.854E+00 0.776
XE-127 57.60 -2.430E4+00 4 _204E+400 6.799E4+00 4.929E-01 -0.357
145.22 -6.,652E~02 7.462E-01 1.169E+4+00 9.598E-02 -0.057
172.10 2.291E~-02 1.279E-01 2.042E-01 1.626E-02 0.112
202.84 * 2.197E~02 4.847E~-02 8.328E-02 6.863E-03 0.264
374.96 1.653E~02 2.132E-01 3.491E-01 2.942E-02 0.047
I-131 80.18 -4.267E~01 7.171E+00 8.245E+00 7.121E-01 -0.052
284.30 -1.618E~01 1.916E+00 3.156E+00 2.839E-01 -0.051
364,48 * 2.492E-~-01 1.587E-01 2.843E-01 2.554E-02 0.876
636.97 4,063E~01 2.171E+00 3.667E+00 3.450E-01 0.111
722.89 1.305E+00 1.122E+01 1.626E+01 1.482E4+00 0.080
TE-132 49.72 -2.307E+00 2.625E+01 3.900E+01 4.486E+00 -0.059
111.76 -4 ,160E+01 6.328E+01 9.869E+01 1.184E+01 -0.422
116.30 -4 .433E4+00 6.278E+01 1.008E+02 1.208E+01 -0.044
228.16 * -1.180E+00 1.557E+00 2.492E+00 4.087E-01 -0.473
BA-133 53.15 2.187E-01 2.117E+00 3.434E4+00 2.587E-01 0.064
79.62 -1.020E~01 1.427E+00 1.640E+00 2.485E-01 -0.062
81.00 ~1.619E~02 1.089E-01 1.241E-01 1.972E-02 ~0.130
276.40 5.849E-~-01 3.944E-01 6.507E-01 9,352E-02 0.899
302.84 1.443E~02 1.523E-01 2.224E~-01 2.946E-02 0.065
356.01 * 1.224E~02 5.004E-02 7.319E-02 9.612E-03 0.167
383.85 -3.805E~02 2.967E-01 4.779E-01 5.944E-02 -0.080
I-133 + 510.53 2.296E+01 2.967E-01 Half-Life too short
529.87 * 4.901E-02 2.967E-01 Half-Life too short
706.58 2.225E+00 2.967E-01 Half-Life too short
856.28 -4 _.093E-01 2.967E-01 Half-Life too short
B75.33 2.032E+00 2.967E-01 Half-Life too short
1236.41 2.653E+01 2.967E-01 Half-Life too short
1298.22 -2.292E+4+00 2.967E-01 Half-Life too short
Cs5-134 475.35 -9.663E~01 1.979E+00 3.041E+400 2.668E-01 -0.318
563.23 -8.970E~02 3.458E-01 5.677E-01 5.134E-02 -0.158
569.32 ~4.478E~02 2.052E-01 3.284E-01 2.982E-02 -0.136
604.70 1.962E~02 3.794E-02 5.807E-02 5.214E-03 0.338
+ 795.84 * 1.788E~01 7.778E-02 1.039E-01 9.571E-03 1.722
801.93 -1.337E~01 4,938E-01 6.695E-01 6.164E-02 -0.200
1038.57 -3.279E+00 4,073E+00 6.281E+00 5.543E-01 -0.522
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———— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1167.94 -2.294E+00 3.002E+00 4,663E+00 3.810E-01 -0.492
1365.15 -8.650E~-01 1.255E+00 1.851E+00 1.601E-01 -0.467
Cs5-135 268.24 * 8.703E-02 1.659E-01 2.518E-01 2.483E-02 0.346
I-135 288.45 -1.442E+14 1.659E-01 Half-Life too short
417.63 1.499E+14 1.659E-01 Half-Life too short
546.56 -2.700E+14 1.659E-01 Half-Life too short
836.80 2.656E+14 1.659E-01 Half-Life too short
1038.76 ~3.629E+14 1.659E-01 Half-Life too short
1124.00 1.141E+15 1.65%E-01 Half-Life too short
1131.51 1.021E+13 1.659E-01 Half-Life too short
1260.41 * -6.162E+13 1.659E-01 Half-Life too short
1457.56 7.874E+15 1.659E-01 Half-Life too short
1678.03 5.335E+12 1.659E-01 Half-Life too short
1706.46 1.783E+14 1.659E-01 Half-Life too short
1791.20 -4.669E+13 1.659E-01 Half-lLife too short
Cs-136 66.91 ~1.312E-01 7.664E-01 1.120E+00 1.6062E-01 -0.117
+ 86.29 4.436E+00 1.454E+00 2.098E+00 2.783E-01 2.114
153.22 - 7.925E-01 8.147E-01 1.351E400 1.239E-01 0.587
163.89 -2.386E-01 1.331E+00 2.089E+00 1.892E-01 -0.114
176.55 -1.425E-01 4_253E-01 7.110E-01 6.077E-02 -0.200
273.65 -4.675E-01 6.175E-01 8.457E-01 7.675E-02 -0.553
340.57 5.133E-01 1.817E-01 3.092E-01 2.725E-02 1.660
818.51 4,943E-02 1.073E-01 1.763E-01 1.619E-02 0.280
1048.07 * -6.295E~02 1.511E-01 2.439E-01 2.233E-02 -0.258
1235.34 2.062E-01 8.885E-01 1.496E+00 1.726E-01 0.138
BA-137M 661.65 * 9.113E-04 3.765E~02 6.196E-02 5.484FE-03 0.015
cs-137 661.65 * 9.633E-04 3.980E-02 6.550E-02 5.807E-03 0.015
CE-139 165.85 * -3.701E-03 3.035E-02 4.,776E-02 3.778E-03 -0.077
BA-140 162.64 4.157E-01 9.254E-01 1.500E+00 1.274E-01 0.277
304.84 -4.384E-01 1.696E+00 2.392E+00 6.699E-01 -0.183
423.70 -5.658E-02 2.574E+00 4.,154E+00 1.345E+00 -0.014
537.32 * -=3.874E-02 2.959E-01 4.919E-01 1.634E-01 -0.079
LA-140 - 328.77 4.921E-01 3.809E-01 6.759E~-01 6.123E-02 0.728
: 432.53 ~5.495E-01 2.498E+00 3.958E+4+00 3.561lE-01 -0.139
487.03 -2.921E-03 1.783E-01 2.851E-01 2.662E-02 -0.010
751.79 -4.141E-02 2.217E+00 3.639E+00 3.628E-01 -0.011
815.85 8.446E-02 4.508E-01 7.489E-01 7.571E-02 0.113
867.82 9.269E-01 2.067E+00 3.086E+00 2.965E-01 0.300
919.63 -3.790E+00 3.877E+00 5.599E+00 6.195E-01 -0.677
925.24 1.098E+00 1.429E+00 2.493E+00 2.403E-01 0.441
1596.49 * -8.801E-02 1.093E-01 1.511E-01 1.264E-02 -0.583
CE-141 145.44 * -1.650E-02 6.822E-02 1.060E-01 8.877E-03 -0.156
CE-143 57.37 -2.330E-03 6.822FK-02 Half-lLife too short
231.56 -2.902E-03 6.822E-02 Half-Life too short
293.26 * 4.027E-03 6.822E-02 Half-Life too short
+ 350.59 1.977E-01 6.822E-02 Half-Life too short
490.36 -2.141E-03 6.822E-02 Half-Life too short
664.57 -4.051E-03 6.822E-02 Half-Life too short
721.93 1.084E-02 ©6.822E-02 Half-Life too short
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

CE-144 80.11 -1.932E-01 2.365E+00 2.714E+00 2.318E-01 -0.071
133.54 * -4 _,154E-02 2.205E~01 3.102E-01 4.789E-02 -0.134
PM-144 476.78 -4.821E-02 7.029E-02 1.059E-01 1.014E-02 ~0.455
618.01 9.401E-03 3.317E-02 5.647E-02 5.181E-03 0.166
696.49 * 7.699E-03 3.698E-02 6.211E~-02 5.569E-03 0.124
778.57 -9,344E~02 2.214E+00 3.616E+00 3.304E-01 -0.026
PR-144 696.49 * 5.228E-01 2.511E+00 4,218E+00 3.780E-01 0.124
1489.15 -8.675E+00 1.080E+01 1.472E+01 1.230E+00 -0.589
PM-146 453.90 * =-1.433E-02 4.235E~-02 6.611E-02 7.124E-03 -0.217
633.02 3.429E-01 1.400E+00 2.367E+0Q0 8.863E-01 0.145
735.90 -1.176E~-01 1.557E-01 2.238E-01 6.432E-02 -0.525
747.13 -8.462E-02 9.605E-02 1.437E-01 2.058E-02 -0.589
ND-147 + 91.11 8.454E-01 3.219E-01 5.605E-01 5.547E-02 1.508
319.41 -5.186E-01 4.275E+00 6.977E+00 5.985E-01 ~0.074
439.89 1.393E+01 7.923E+00 1.424E+01 1.228E+00 0.978
531.02 * -2.588E-01 7.222E-01 1.181E+00 1.787E-01 -0.219

PM-149 285.90 ~* 6.561E-05 7.222E-01 Half-Life too short
EU-152 121.78 2.848E-02 7.021E-02 1.150E-01 1.139E-02 0.248
244.69 -1.465E-01 3.532E-01 5.027E-01 4.257E-02 -0.291
344,27 * -2.026E-02 1.074E-01 1.402E-01 1.271E-02 ~-0.144
443.98 -9.939E~-01 9.826E-01 1.444E+00 1.247E-01 -0.688
778.89 1.332E-02 2.562E~01 4,222E-01 3.857E-02 0.032
867.32 9.038E-01 9.493E-01 1.512E+00 1.388E-01 0.598
964.01 2.967E-01 3.372E-01 5.238E-01 4.740E-02 0.566
1085.78 -3.155E-03 4.427E-01 7.402E-01 6.385E-02 -0.004
1112.02 4.488E-01 3.845E-01 6.335E~01 5.382E-02 0.708
1407.95 6.360E-02 2.059E-01 3.504E-01 2.905E-02 0.182
GD-153 69.67 -6.091E-01 1.338E+00 2.060E+00 1.578E-01 -0.296
+ 83.37 2.169E+01 1.605E+01 2.130E+01 1.893E+00 1.018
97.43 * -1,876E-02 7.511E-02 1.071E-01 9.582E-03 -0.175
103.18 -1.308E-02 9.578E-02 1.542E~01 1.353E-02 -0.085
EU-154 123.07 -2.243E~02 5.121E-02 8.053E-02 ~9.125E-03 -0.279
247,94 2.493E-01 3.612E-01 6.219E-01 7.070E-02 0.401
591.81 -1.870E-01 6.244E-01 9.891E-01 1.180E-01 -0.189
723.30 -2.096E-02 2.021E-01 2.850E-01 2.822E-02 -0.074
756.87 8.430E-01 7.542E-01 1.355E+00 1.670E-01 0.622
873.19 1.552E-01 3.006E-01 5.139E-01 6.495E-02 0.302
996.32 -3.136E~01 4.005E-01 5.823E-01 1.044E-01 -0.539
1004.76 -1.980E-01 2.467E~01 3.619E-01 4,.299E-02 -0.547
1274.45 * -4_179E-02 1.414E-01 2.269E-01 2.494E-02 ~-0.184
EU-155 48.70 -4.,168E-01 1.388E+00 2.038E+00 1.649E-01 -0.205
60.01 3.208E+00 3.728E+00 5.751E+00 4.141E-01 0.558
+ 86.54 3.326E-01 1.044E-01 1.575E-01 1.469E-02 2.112
105.31 * 6.073E-02 9.981E-02 1.657E-01 1.464E-02 0.367
TB-160 + 86.79 9.216E-01 2.890E-01 4.379E-01 4,062E-02 2,105
197.04 ~2.678E~01 5.460E-01 8.950E-01 7.334E-02 -0.299
215.65 -1.604E-01 7.720E-01 1.285E+00 1.071E-01 -0.125
298.57 2.468E-01 1.622E-01 2.058E-01 1.760E-02 1.199
879.36 * -1.578E-01 1.423E-01 1.998E-01 1.833E-02 -0.790
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Line Energy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
962.29 6.001E-02 6.196E-01 9.494E~01 8.596E-02 0.063
966.15 5.912E-01 2.732E-01 4.658E-01 4 .213E-02 1.269
1177.93 -1.088E~-01 4.510E-01 7.350E-01 5.984E-02 -0.148
1271.85 5.557E-01 8.724E-01 1.524E+00 1.249E-01 0.365
HO-166M 80.57 1.387E-01 2.893E-01 3.470E-01 2.980E-02 0.400
184.41 5.893E-02 3.968E-02 6.437E-02 5.203E-03 0.916
280.46 -5.302E-02 8.018E-02 1.274E-01 1.082E-02 -0.416
410.95 2,905E-01 2,605E-01 4.513E-01 3.813E-02 0.644
711.68 * -3,596E-02 6.513E-02 1.011E-01 9.106E-03 -0.356
752.31 3.962E-02 2.901E-01 4,825E-01 4.388E-02 0.082
‘ 810.29 -9.021E-03 6.253E-02 1.008E-01 9.241E-03 -0.089
™-171 51.35 6.747E+00 1.775E+01 2.869E+01 2.215E+00 0.235
52.39 4.057E+00 9.377E+00 1.543E+01 1.174E+00 0.263
59.40 1.265E+01 1.984E+01 3.033E+01 2,181E+00 0.417
66.72 * -4_.728E+00 2.266E+01 3.308E+01 2.474E+00 -0.143
LU-176 + 88.36 6.541E-01 2.051E-01 3.090E-01 2.904E~-02 2.117
201.83 -1.979E-02 2.757E-02 4.490E-02 3.697E-03 -0.441
306.84 * 1.686E-02 2.534E-02 4,061E~02 3.478E-03 0.415
401.10 -1.931E+00 6.563E+00 1.040E+01 8.725E-01 -0.186
LU-177 112.95. ~6.536E~01 2.335E+00 3.720E+00 3.210E-01 -0.176
+ 208.36 * 3.876E+00 2.221E+00 2.949E+00 2.443E-01 1.314
LU-177M 52.97 6.965E-02 9.760E-01 1.582E+00 1.194E-01 0.044
54.07 -2.500E-01 5.326E-01 8.430E-01 6.286E-02 -0.297
61.30 1.386E+00 1.156E+00 1.804E+00 1.306E~01 0.768
121.62 1.510E-01 3.660E-01 5.998E-01 5.155E-02 0.252
147.16 1.988E-01 6.581E-01 1.064E+400 8.702E-02 0.187
171.86 1.570E-01 4.896E-01 7.868E-01 6.266E-02 0.200
218.09 3.345E-01 8.603E-01 1.470E+00 1.227E-01 0.228
268.79 1.551E+00 8.790E-01 1.432E+400 1.2178-01 1.083
319.02 -8.327E-02 2.607E~-01 4,199E-01 3.601E-02 -0.198
367.43 ~9.003E-01 9.594E-01 1.457E+00 1.233E-01 -0.618
413.65 * -9,894E-02 1.966E-01 3.068E-01 2.597E-02 -0.323
HF-181 56.28 -3.268E-01 6.119E-01 9.912E-01 7.246E-02 -0.330
57.53 -2.137E-01 3.493E-01 5.640E-01 4,090E-02 -0.379
65.20 3.086E-01 7.905E-01 1.189E+00 8.800E-02 0.259
133.02 ~1.060E-02 7.501E-02 1.059E-01 8.889E-03 -0.100
136.25 -1.121E-01 4.651E-01 7.253E-01 6.050E-02 -0.155
345,85 6.689E-02 2.047E-01 3.033E-01 2.592E-02 0.221
482.03 * -1,660E-02 4,801E-02 7.468E~-02 6.571E~-03 -0.222
w-181 56.28 -1.227E-01 2.296E-01 3.720E-01 2,.719E-02 -0.330
57.53 -8.040E-02 1.312E-01 2,118E-01 1.536E-02 -0.380
65.20 * 1.150E-01 2,945E-01 4.431E-01 3.279E-02 0.259
TA-182 67.75 -1.249E-02 9.224E-02 1.351E~01 1.018E-02 -0.092
100.10 7.959E-02 1.573E-01 2.608E-01 2.310E-02 0.305
152.43 6.488E-02 3.541Eg-01 5.681E-01 4 .605E-02 0.114
222.10 -3.964E-01 3.598E-01 5.599E-01 4,.687E-02 -0.708
1001.68 1.486E+00 2.332E+00 4.009E+00 3.588E-01 0.371
+ 1121.28 7.039E-01 3.246E-01 3.689E-01 3.116E-02 1.908
1189.05 -3.397E-01 3.686E-01 5.621E-01 4 .583E-02 -0.604
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———— Non-Identified Nuclides -=--~-

Line Energy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1221.42 * -1.427E-01 2.307E-01 3.622E-01 2.962E-02 -0.394
‘ 1230.97 -5.015E-02 5.681E-01 9.348E-01 7.650E~02 -0.054
RE-183 57.98 -3.905E~02 1.333E-01 2.181E-01  1.578E-02 -0.179
59.32 5.046E-02 8.412E-02 1.284E~01 9.236E-03 0.393
67.20 -2.757E-03 1.658E-01 2.444FE-01 1.834E-02 -0.011
162.32 * 4,769E-02 1.132E-01 1.833E-01 1.459E~02 0.260
+ 208.81 2.405E+00 1.378E+00 1.832E+00 1.518E-01 1.313
291.72 -4.,477E-01 1.074E+00 1.505E+00 1.284E-01 ~0.297
RE-184 57.98 -1.406E-01 4.798E-01 7.855E-01 5.682E-02 -0.179
59.32 1.816E-01 3.027E-01 4,621E-01 3.323E-02 0.393
67.20 -9,923E~03 5.969E-01 8.797E-01 6.603E-02 -0.011
161.27 1.379E-01 3.624E-01 5.855E-01 4,671E-02 0.236
216.55 -6.730E~-02 2.730E-01 4.535E-01 3.782E-02 ~0.148
252.85 * ~1.068E-01 2.361E-01 3.837E-01 3.257E-02 -0.278
318.01 -2.337E-01 4.553E-01 7.240E-01 6.208E-02 -0.323
792.07 1.302E+00 1.452E+00 1.718E+00 1.572E-01 0.758
903.28 -1.210E-01 1.109E+00 1.669E+00 1.528E-01 ~0.072
920.93 -4.072E-01 4.841E-01 7.085E-01 6.468E-02 -0.575
05-185 59.72 1.734E-01 2.262E-01 3.477E-01 2.501E-02 0.499
61.14 1.486E-01 1.,284E-01 2.001E-01 1.448E-02 0.743
69.30 -1.234E~-01 2.301E-01 3.712E-01 2.834E-02 -0.332
592.07 -9.283E-01 2.560E+00 4.150E+00 3.721E-01 -0.224
646,12 * -7.924E-03 4.499E-02 7.364E-02 6.547E-03 ~-0.108
717.42 3.541E-01 8.569E-01 1.468E+00 1.323E-01 0.241
874.81 1.823E-01 5.861E-01 9.845E-01 9.031E-02 0.185
880.27 ~5.667E-01 7.413E-01 1.089E+00 9.984E-02 -0.520
RE-188 155.03 * -1.139E-01 1.829E-01 2.814E-01 2.271E-02 -0.405
477.96 -6.926E-01 3.239E+00 5.096E+00 4.476E-01 ~0.136
633.10 6.996E-01 2.927E+00 4.965E+00 4.428E-01 0.141
W-188 + 63.58 5.389E+01 5.620E+01 7.028E+01 5.148E+00 0.767
227.08 3.077E+00 1.272E+401 2.156E+01 1.811E+00 0.143
290.67 * -5.838E-01 8.156E+00 1.177E+01 1.004E+00 -0.050
IR-192 + 295.96 8.508E~01 1.934E-01 2.842E-01 2.446E-02 2.994
308.46 1.858E-02 9.810E-02 1.636E-01 1.409E-02 0.114
316.51 * -1.058E-02 3.589E-02 5.794E-02 4.980E-03 -0.183
468.07 4.114E-02 7.885E-02 1.168E-01 1.093E-02 0.352
604.41 3.084E-01 5.339E-01 8.204E-0Q1 1.087E-01 0.376
612.46 1.867E+00 9.902E-01 1.644E+00 1.675E-01 1.136
AU-195 65.12 6.804E-02 1.358E-01 2.054E-01 1.519E-02 0.331
66.83 ~-1.526E-02 7.585E-02 1.108E~01 8.291E-03 -0.138
+ 75.70 1.061E+00 1.958E~01 4,015E-01 3.263E-02 2.642
98.88 * 2,120E-01 2.027E-01 3.291E-01 2.927E-02 0.644
+ 129.76 3.050E+00 4.811E+00 4.886E+00 4.128E-01 0.624
TL-200 367.94 * ~3.177E-03 4.811E+00 Half-Life too short
579.30 7.090E-02 4,.811E+00 Half-Life too short
828.27 8.928E-02 4.811E+00 Half-Life too short
1205.75 -2 .445E~-02 4.811E+400 Half-Life too short
TL-201 68.90 -4 _882E-01 8.721E+00 1,.433E401 1.090E+00 ~0.034
70.82 1.631E+00 5.754E+00 8.578E+00 6.639E-01 0.190
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———— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide TIded (keV) Key (pCi/GRAM) (pCi/GRAM)
80.30 -2.952E-01 1.373E+401 1.583E+01 1.355E+00 ~0.019
135.34 -2.702E+00 6.356E+01 9.551E+01 7.981E+00 -0.028
167.43 * -4.,108E+00 1.747E+01 2.731E+01 2.163E+00 -0.150
TL-202 68.90 -2.226E-02 3.976E-01 6.534E-01 4.972E-02 -0.034
70.82 7.416E-02 2.616E-01 3.900E-01 3.019E-02 0.190
_ 80.30 -1.342E-02 6.245E-01 7.201E-01 6.165E-02 -0.019
439.56 * 1.470E-01 9.110E~-02 1.627E-01 1.401E-02 0.904
HG-203 70.83 2.81l6E-01 9.612E-01 1.433E+00 1.872E-01 0.197
72.87 5.996E-01 5.912E-01 9.000E-01 1.147E-01 0.666
82.60 1.518E+00 9.360E-01 1.586E+00 2.198E-01 0.958
279.20 * -2.333E-03 4.196E-02 6.933E-02 6.057E-03 ~0.034
BI-207 72.80 1.473E-01 1,.621E-01 2.471E-01 1.949E-02 0.59%¢
+ 74.97 5.798E-01 1.070E-01 1.924E~-01 1.551E-02 3.014
+ 84,90 2.774E-01 2.053E-01 2.732E-01 2.474E-02 1.015
569.67 -5.201E-03 3.202E-02 5.150E-02 4.618E-03 -0.101
1063.62 * 5.629E-04 5.350E-02 8.909E-02 7.773E-03 0.006
1770.23 1,940E-01 4,278E-01 7.032E-01 5.777E-02 0.276
TL-207 81.07 -4,062E-02 2.400E-01 2.732E-01 2.360E-02 -0.149
+ 83.78 1.828E~-01 1.353E-01 1.793E-01 1.601E-02 1.020
94,90 3.391E-01 2.104E-01 3.297E-01 2.981E-02 1.028
122.32 -7.835E~01 1.709E+00 2.685E+00 2.477E~-01 -0.292
144 .24 8.254E-03 6.743E-01 1.062E+00 9.866E-02 0.008
154,21 1.988E-01 3.980E-01 6.475E-01 5.822E-02 0.307
+ 269.46 5.415E-01 2.788E-01 3.422E-01 2.970E-02 1.582
323.87 * -3.224E-01. 6.%07E-01 1.099E+00 1.944E-01 -0.293
+ 338.28 7.538E+00 2.119E+00 2.644E+00 3.244E-01 2.851
445.03 -2.017E+00 2.340E+00 3.482E+00 4.214E-01 -0.579
P0-209 260.50 -1.238E+00 9.889E+00 1.635E+01 1.389E+00 -0.076
262.80 1.052E+01 2.646E+01 4,492E+01 3.817E+00 0.234
896.60 * 4,177E+00 7.891E+00 1.346E+01 1.233E+00 0.310
PB-211 404.84 * 3.232E-01 9.326E-01 1.514E+00 9.485E-01 0.213
427.08 -1.663E-01 2.157E+00 3.460E+00 2.150E+00 -0.048
831.96 -7.511E-01 1.392E+00 2.022E+00 1.269E+00 -0.371
P0O-215 81.07 -4.062E-02 2.400E-01 2.732E-01 2.360E-02 ~-0.149
+ 83.78 1.828E-01 1.353E-01 1.793E-01 1.601E~02 1.020
94.90 3.391E-01 2.104E-01 3.297E-01 2.981E-02 1.028
122.32 -7.835E-01 1.709E+00 2.685E+00 2.477E-01 -0.292
144 .24 8.254E-03 6.743E-01 1.062E+00 9.866E-02 0.008
154.21 1.988E-01 3.980E-01 6.475E-01 5.822E-02 0.307
+ 269.46 5.415E~01 2.788E-01 3.422E-01 2.970E-02 1.582
323.87 * -3.224E-01 6.907E-01 1.099E+00 1.944E-01 -0.293
+ 338.28 7.538E+00 2.119E+00 2.644E+00 3.244E-01 2.851
445,03 -2.017E+00 2.340E+00 3.482E+00 4,214E-01 -0.579
RN-219 + 271.23 6.947E-01 3.597E-01 4,496E-01 4.590E-02 1.545
401.81 * -9.374E-02 4,065E-01 6.474E-01 9.643E~02 -0.145
RN-220 549,76 * 1.483E+01 2.628E+01 4.592E+01 4.112E+400 0.323
RA-223 81.07 -4.062E-02 2.400E-01 2.732E-01 2.360E-02 -0.149
+ 83.78 1.828E-01 1.353E-01 1.793E-01 1.601E~-02 1.020
94.90 3.391E-01 2.104E-01 3.297E-01 2.981E-02 1.028
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———- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
122.32 ~7.835E-01 1.709E+00 2.685E+00 2.477E-01 -0.292
144.24 8.254E-03 6.743E-01 1.062E+00 9.866E-02 0.008
154.21 1.988E-01 3.980E-01 6.475E-01 5.822E-02 0.307
+  269.46 5.415E-01 2.788E-01 3.422E-01 2.970E-02 1.582
323.87 * -3.224E-01 6.907E-01 1.099E+00 1.944E-01 -0.293
+ 338.28 7.538E+00 2.119E+00 2.644E+00 3.244E-01 2.851
445.03 -2.017E+00 2.340E+00 3.482E+00 4.214E-01 -0.579
AC-227 79.80 -1.896E-01 1.809E+00 2.073E+00 4,448E-01 -0.091
236.00 2.552E~01 2.413E-01 3.771E-01 4.569E-02 0.677
256.20 * ~1.246E-01 3.881E-01 6.348E-01 9.697E-02 -0.196
286.10 6.865E-01 1.427E+00  2.426E+00 3.187E~01 0.283
+  299.80 4_872E+00  2.195E+00 2.664E+00 4,651E-01 1.829
304.40 4_051E-01 1.934E+00  2.851E+00 5.249E-01 0.142
334.20 -1.650E+00 2.575E+00 3.457E+00 6.702E-01 -0.477
TH-227 79.80 -1.896E-01 1.809E+00 2.073E+00 4 .505E-01 -0.091
+ 94,00 7.289E+00  2.906E+00 3.265E+00 7.172E-01 2,232
236.00 2.552E-01  2.409E-01 3.771E-01 4,124E-02 0.677
256.20 * =-1.246E-01 3.883E-01 6.348E-01 1.143E-01 -0.196
286.10 6.865E-01 1.582E+00 2.426E+00 2.435E+00 0.283
+ 299.80 4_.872E+00 2.195E+00 2.664E+00 4.651E-01 1.829
304.40 4.051E-01 1.934E+00 2.851E+00 5.249E-01 0.142
334.20 -1.650E+00 2.575E+00 3.457E+00 6.702E-01 -0.477
TH-229 + 85.43 2.737E-01 2.026E-01 2.777E-01 2.532E-02 0.985
+ 88.47 3.765E-01 1.181E-01 1.779E-01 1.671E-02 2,116
100.00 8.839E-02 1.594E-01 2.648E-01 2,.346E-02 0.334
193.63 * 9.501E-02 4.779E-01 8.144E-01 6.650E-02 0.117
210.97 8.076E-01 8.485E-01 1.326E+00 1.101E-01 0.609
PA-231 283.67 * -5.208E-01 1.410E+00 2.277E+00 3.443E-01 -0.229
+ 301.29 1.949E+00 8.435E-01 1.070E+00 1.305E-01 1.822
TH-231 81.07 -4.062E-02° 2.400E-01 2.732E-01 2.360E-02 -0.149
+ 83.78 1.828E-01 1.353E-01 1.793E-01 1.601E-02 1.020
94.90 3.391E-01 2.104E-01 3.297E-01  2.981lE-02 1.028
122.32 -7.835E-01 1.709E+00 2_685E+00  2.477E-01 -0.292
144.24 8.254E-03 6.743E-01 1.062E+00 9.866E-02 0.008
154.21 1.988E-01  3.980E-01 6.475E-01 5.822E-02 0.307
+ 269.46 5.415E-01 2.788E-01 3.422E-01 2.970E-02 1.582
323,87 * -=3.224E-01 6.907E-01 1.099E+00 1.944E-01 -0.293
+ 338.28 7.538E+00 2.119E+00 2.644E+00 3.244E-01 2.851
445.03 -2.017E+00 2.340E+00 3.482E+00 4.214E-01 -0.579
U-231 + 84.21 1.516E+01 1.122E+401 1.495E+01 1.342E+00 1.015
+ 92.29 1.387E+01 4.781E+00 6.692E+00 6.133E-01 2.072
95.87 * -1.168E+00 1.904E+00 2.653E+00  2.,388E-01 ~-0.440
108.00 -1.507E+00  3.652E+00 5.790E+00 5.029E-01 -0.260
PA-233 + 75.28 1.692E+01 3.789E+00 5.924E+00 8.919E-01 2.856
+ 86.59 5.399E+00 2.179E+00 2.558E+00 6.915E-01 2,110
+ 300.12 1.358E+00 5.990E-01 7.470E-01 1.108E-01 1.818
311.98 * -3.721E-02 6.464E-02 1.025E-01 9.041E-03 -0.363
340.50 2.207E+00 8.771E-01 1.2478+00  2.968E-01 1.771
398.62 4.2445-01 1.961E+00 3.230E+00 8.575E-01 0.131
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-——— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
415.76 -7.724E-01 1.798E+00 2.808BE+00 6.036E-01 -0.275
PA-234 + 63.00 1.502E+00 1.579E+00 2.013E+00 2.981E-01 0.746
94.67 3.504E-01 1.585E-01 2.483E-01 3.155E-02 1.411
98.44 5.671E-02 9.163E-02 1.296E-01 7.236E-02 0.438
99.86 2.287E-01 4.036E-01 6.709E~01 5.946E~02 0.341
111.00 -1.989E-01 1.739E-01 2.632E-01 3.187E~02 -0.756
+ 131.20 1.126E-01 1.777E-01 1.659E-01 1.397E-02 0.679
152.70 2.374E-01 3.277E-01 5.355E-01 8.992E-02 0.443
+ 186.00 4.016E+00 2.445E+00 2.586E+00 8.036E-01 1.553
226.40 1.253E-01 3.833E-01 6.522E-01 8.515E-02 0.192
227.20 -1.683E-02 4.168E-01 6.972E-01 5.856E-02 -0.024
248.90 5.423E-01 8.266E-01 1.410E+00 3.152E-01 0.385
293.70 4 _.388E+00 1.147E+00 1.620E+00 2.796E~01 2.708
369.80 -2.313E-02 8.331E-01 1.355E+00 2.943E-01 -0.017
568.70 4,590E~01 9.938E-01 1.721E+00 1.544E-01 0.267
569.50 -5.371E-02 2.835E-01 4.549E-01 4.079E-02 ~0.118
574.00 ~8.741E-01 1.467E+00 2.336E+00 2.095E-01 -0.374
699.00 5.176E-01 7.394E-01 1.279E+00 2.461E-01 0.405
706.10 7.675E-02 1.059E+00 1.759E+00 7.858E-01 0.044
'733.00 -7.988E-04 4.069E-01 5.804E-01 1.298E-01 -0.001
742,81 1.076E+00 1.584E+00 2.471E+00 1.663E+00 0.436
+ 796.30 3.463E+00 1.748E+00 2.030E+00 5.528E-01 1.706
805.60 1.205E+00 1.118E+00 1.900E+00 5.853E-01 0.634
819.60 2.202E-01 1.412E+00 2.251E+00 8.589E-01 0.098
826.30 -6.307E-01 9.533E-01 1.388E+00 6.225E-01 -0.454
831.60 -3.778E-01 7.047E-01 1.079E+00 3.237E-01 -0.350
876.40 2.122E-01 8.467E-01 1.367E+00 1.406E+00 0.155
880.51 -2,.453E-01 2.623E-01 3.756E-01 3.444F-02 -0.653
883.24 3.494E-02 2.615E-01 4.297E-01 2.892E~01 0.081
899.00 -2.679E-01 9.191E-01 1.435E+00 6.288E-01 -0.187
925.00 3.933E-01 1.223E+00 2.046E+00 1.866E-01 0.192
926.50 1.396E-01 1.793E-01 3.085E-01 7.852E-02 0.452
946,00 * 2.799E-01 3.217E-01 5.585E~-01 1.060E-01 0.501
949,00 2,815E-02 5.235E-01 8.498E-01 7.718E-02 0.033
980.50 2.863E-01 7.415E-01 1.245E+00 1.122E-01 0.230
1394.10 -1.709E~-03 1.210E+00 1.984E+00 1.291E+00 -0.001
PA-234M 766.42 1.109E+01 1.340E+01 2.138E+01 1.087E+01 0.518
1001.03 * 5.329E+00 5.176E+00 9.165E+00 9.398E-01 0.581
U-235 + 89.95 2.620E+00 1.261E+00 1.591E+00 4.939E-01 1.647
+ 93.35 2.268E+00 9.885E-01 1.095E+00 3.086E-01 2.071
105.00 6.760E-01 9.917E-01 1.620E+00 4.841E-01 0.417
143,76 * -1.168E-01 2.107E-01 3.212E-01 5.563E-02 -0.364
163.35 2.190E-02 4,754E-01 7.553E-01 1.419E-01 0.029
+ 185.71 1.488E-01 7.880E-02 9.525E-02 7.711E-03 1.562
205.31 2.033E-01 5.534E-01 8.394E-01 1.588E-01 0.242
NP-236 94.67 2.675E-01 1.180E-01 1.885E~01 1.707E-02 1.419
98.44 4.285E-02 6.511E-02 9.797E-02 8.726E-03 0.437
111.00 -1.504E-01 1.309E-01 1.991E-01 1.722E-02 -0.756
160,31 * -2.928E-02 8.041E-02 1.252E-01 1.000E-02 -0.234
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——-=~ Non-Identified Nuclides --——-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM) _
NP-239 99.55 1.012E-01 1.346E-01 2.255E-01 2.000E-02 0.449
117.00 * 1.942E-02 1.851E-01 2.996E-01 2.578E~-02 0.065
+ 209.75 1.824E4+00 1.045E+00 1.422E+00 1.179E-01 1.283
228.18 -1.669E~-01 2.175E-01 3.499E-01 2.940E-02 -0.477
277.60 2.413E-01 1.753E-01 3.100E-01 2.631E-02 0.778
334.30 -8.792E-01 1.453E+00 1.971E+00 1.689E-01 -0.446
AM-241 _ 59.54 * 8.054E-02 1.153E-01 1.766E-01 1.400E-02 0.456
CM-243 99.55 1.041E-01 1.386E~01 2.321E-01 2.059E-02 0.449
103.76 * 6.837E~-02 8.708E-02 1.457E-01 1.277E~-02 0.469
117.00 1.999E-02 1.904E-01 3.083E~-01 2.653E-02 0.065
+ 209.75 1.799E+00 1.030E+00 - 1.402E+00 1.163E-01 1.283
228.18 -1.687E-01 2.198E-01 3.536E-01 2,972E-02 -0.477
277.60 2.433E-01 1.767E-01 3.126E-01 2.653E-02 0.778
AM-246 798.80 -2.685E-02 1.662E-01 2.301E-01 2.107E-02 -0.117
1036.00 1.422E-01 3.306E-01 5.755E-01 5.085E-02 0.247
1062.04 -6.186E-02 2.236E-01 3.639E-01 3.178E-02 -0.170
1078.86 * -1.461E-02 1.551E-01 2.573E-01 2.228E-02 -0.057
CM-247 278.00 6.578E-01 7.366E-01 1.276E+00 1.083E-01 0.516
287.40 7.171E-01 1.139E+00 1.954E+00 1.664E-01 0.367
402,60 * -3,693E-03 3.599E-02 5.790E-02 4.861E-03 -0.064
CF-249 252.85 -3.943E-01 8.714E-01 1.417E+00 1.202E~01 -0.278
‘ 333.44 -1.187E-01 1.944E-01 2.640E-01 2.262E-02 -0.450
387.95 * 9.797E-03 3.772E-02 6.249E-02 5.216E~03 0.157
CF-251 176.60 * -4.164E-02 1.189E-01 1.986E-01 1.591E-02 -0.210
227.00 8.079E-02 3.663E-01 6.204E-01 5.210E~-02 0.130
285.00 5.445E-01 1.608E+00 2.716FE+00 2.311E-01 0.200
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VAX/VMS Nuclide Identification Report Generated
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* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
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* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANRERRA.GAMMA.ARCHIVE, GAMMA]G243536002 *
* Acquisition date : 9-JAN-2010 14:08:28 Detector SN# : *
* Detector ID : GAMO7 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 02:00:01.24 Half life ratio : 8.000 *
Ah Ik hkAIAIATAAAXEARERKAKXARAKRN AT T AT hdhdhrdhrhkhkhkhkdkhkhkhkrkhkhkhkikkhkdhdhhdhhkdhkdxhhrkdhkhhkhkhxdhkhkdkdhkhxhkhrkdrhhrhhhhx
* *
* SAMPLE DATA *
* *
* Sample date : 21-DEC-2009 12:00:00 Nuclide Library : SOQLID *
* Sample ID : G243536002 Analyst initials: MXRI1 *
* Batch Number : 937074 Sample Quantity : 1.2143E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
*****‘k‘k‘k***********************‘k‘k‘k‘k***‘k*****‘k*‘k‘k‘k*‘k***‘k*‘k‘k****‘k******‘k*******‘k*
* *
* QC DATA *
* Standard Weight 0.00000 *
* CALIB. DATE/TIME : 20~-JUL-2009 15:29:58 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope *
********************'k'k**'k*'k****************************************************

Combined Activity-MDA Report

———- Identified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pPCi/GRAM )
K-40 3.339E+01 3.396E+00 6.259E-01 0.000E+00
CD-109 2.822E+00 8.675E-01 1.029E+400 0.000E+00
SN-126 2.758E~01 8.476E-02 1.008E-01 0.000E+00
TL-208 4.350E-01 9.781E-02 6.441E-02 0.000E+00
BI-210 2.068E-01 2.379E+00 2.798E+00 0.000E+00
PB-210 2.068E-01 2.379E+00 2.798E+0Q0 0.000E+00Q
PO-210 2.068E-01 2.379E+00 2.798E+00 0.000E+0Q0Q
BI-211 3.367E+00 5.329E-01 3.123E-01 0.000E+00
BI-212 1.158E+00 5.796E-01 4.885E-01 0.000E+00
PB-212 1.627E+00 1.905E-01 8.542E-02 0.000E+00
P0O-212 1.627E+00 1.905E-01 8.542E-02 0.000E+00
BI-214 1.015E+00 1.853E-01 1.208E-01 0.000E+00
PB-214 1.171E+00 1.948E-01 1.089E-01 0.000E+00
P0O-214 1.171E+00 1.948E-01 1.089E-01 0.000E+00
PO-216 1.627E+00 1.905E-01 8.542E-02 0.000E+00
P0O-218 1.171E+00 1.948E-01 1.089E-01 0.000E+0Q0
RA-224 3.823E+00 1.133E+00 9.722E-01 0.000E+00
RA-226 1.015E+00 1.853E-01 1.208E-01 0.000E+00
AC-228 1.401E+00 3.183E-01 2.190E-01 0.000E+00
RA-228 1.401E+00 3.183E-01 2,190E-01 0.000E+00
TH-228 1.658E+00 1.941E-01 8.706E-02 0.000E+00Q
TH-230 1.015E+00 1.853E-01 1.208E-01 0.000E+00
TH-232 1.401E+00 3.183E-01 2.190E-01 0.000E+00
TH-234 1.289E+00 1.332E+00 1.567E+00 0.000E+00
U-234 1.015E+00 1.853E-01 1.208E-01 0.000E+00
Np-237 8.098E-01 2.979E-01 2.977E-01 0.000E+00
U-238 1.289E+00 1.332E+00 1.567E+00 0.000E+00
AM-243 3.229E-01 5.840E-02 7.480E~-02 0.000E+00
ANH-511 9.413E-02 7.091E-02 4.509E-02 0.000E+00
—-—- Non-Identified Nuclides ---—-

Key-Line

Activity K.L. Act error MDA
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Nuclide

BE-7
NA-22
NA-24
AL-26
TI-44
SC-46
V-48
CR-51
MN-52
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
ZN-65
GE-68
AS-73
AS-74
SE-75
BR-77
SR-82
RB-83
RB-84
KR-85
SR-85
RB-86
Y-88
ZR-88
Y-91
NB-94
NB-85
NB-95M
ZR-95
NB-97
ZR-97
MO-99

TC-99M .

RH-101
RH-102
RU-103
RH-106
RU-106
AG-108M
AG-110M
IN-111
IN-113M
SN-113
IN-114M
CD-115
SN-117M
SB-122
I-123
TE-123M
I-124
SB-124
SB-125
TE-125M
I-126
SB-126
SB-127
XE-127
I-131
TE-132
BA-133
I-133
C5-134
Cs5-135
I-135
C8-136

BA-137M

Cs-137
"CE-139
BA-140
LA-140
CE-141

(pCi/GRAM

~-5.766E~-02
-2.700E-02

0.000E+00
~3.586E-02

0.000E+00

5.397E-04
-1.147E-02

1.295E-02
-2.054E-01
-2.335E-03
-2.541E-03
~3.733E-03
-2.172E-02
4 _.029E-02
-5.135E-03
L.274E-02
.703E-01
.361E-02
.868E-02
.071E-03
.000E+00
.635E-01
.438E-02
.526E-02
.000E+00
.000E+00
.003E-01
.434E-03
.275E-03
.443E+4+01
.350E-02
.584E-02
.213E-01
.756E-02
.000E+00
.000E+00
.501E+01
.000E+00
LA420E-03
-4 _485E-03
-2.283E-02

3.680E-01
3.680E-01
-1.388E-02
-1.320E-02
-1.802E+00
3.133E-02
3.133E-02

8.724E-02

0.000E+00
-4,828E-03
-2.589E+00
.000E+00
.875E-03
.438E+00
.531E-02
.264E-02
.819E+00
.140E-02
.288E-02
.279E+00
.197E-02
LA92E-01
.180E+00
.224E-02
.000E+00
.000E+00
.703E-02
.000E+00
.295E-02
.113E~-04
,633E-04
.701E-03
.874E-02
.801E-02
.650E-02
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.363E-01
.088E-02
.866E+07
.397E-02
.771E-02
.996R-02
.625E-02
.013E-01
.100E-01
.917E-02
.515E-02
LA429E-02
.320E-02
.084E-01
.230E-02
.148E-01
.368E+00
.993E-01
.073E-01
.547E-02
.164E+01
.235E-01
.757E-02
.364E-02
.881E+00
.213E-02
.718E-01
.170E-02
.935E-02
.184E+01
L.276E-02
.621E-02
.236E-01
.493E-02
.767E+06
.881E+07
.186E+01
.090E+21
.073E-02
.960E-02
.218E-02
.358E-01
.338E-01
.172E-02
.460E-02
.092E+00
.164E-02
.164E-02
.030E-01
.574E+01
.565E-02
L452E+00
.641E+08
.848E-02
.365E+00
.931E-02
LA01E-02
.499E+00
.258E-01
L977E-01
.682E+00
.750E=02
.555E-01
.526E+00
.904E-02
.405E+05
.622E-02
.626E-01
.370E+20
.481E-01
.690E-02
.900E-02
.974E-02
.900E-01
.071E-01
.686E-02

HHELADDOAONONPFRONINMNOBNWRERFRPNODOOR OWIIS TN NOoONooORFNOMWLUNTEJRERFFEOO-JRONEFE JREOS IR O WS O L

(pCi/GRAM

.488E-01
.142R-02
.000E+00
.576E-02
.698E-02
.658F-02
.401E-01
.863E-01
.492E-01
.519E-02
.505E~02
.073E-02
.900E-02
.908E-01
.001E-02
.745E-01
.268E+00
.560E-01
.883E-01
.315E-02
.000E+00
.700E~01
.205E-01
.110E-01
.376E+01
.357E-02
.693E+00
.484E-02
.905E-02
.489E+01
.038E-02
.123E-02
.018E-01
.357E-01
.000E+00
.000E+00
.143E+01
.000E+00
.402E-02
.843E-02
.600E-02
.159E-01
.159E-01
.102E-02
.714E-02
L495E+00
.381E-02
.381E-02
.244E-01
.000E+00
.087E-01
.067E+00
.000E+00
.756E-02
.337E+00
.323E-01
.597E-01
.498E+01
.892E-01
.965E-01
.865E+00
.518E-02
.887E-01
.545E+00
.435E~02
.000E+00
.045E-01
.567E-01
.000E+00
.445E-01
.246E-02
.603E-02
.897E-02
.972E-01
.506E-01
.089E-01

[eololalelelslelelsislsleleleliolelelelalsislsclelelelslolelelelelolsclelaelalelioielelololelelolelsleleialolelaleleololalsleolclololaleolslololaleoleloleololelele]

)

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+400
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+0Q0
.000E+00

NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
FATIL ABUN

FATL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT TIDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT,
NOT TIDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
SHORT HLIF
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
FAIL ABUN

FATIL ABUN

FATL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT,.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
SHORT HLIF
FATL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.



CE-143 0.000E+00 1.494E+03 0.000E+00 0.000E+00 SHORT HLIF
CE-144 -4.154E~-02 2.161E-01 3.189E-01 0.000E+00 NOT IDENT.
PM~-144 7.699E-03 3.624E-02 6.257E-02 0.000E+00 NOT IDENT.
PR-144 5.228E-01 2.461E+00 4.249E+00 0.000E+Q0 NOT IDENT.
PM-146 -1.433E-02 4.151E-02 6.696E-02 0.000E+00 NOT IDENT.
ND-147 -2.588E-01 7.078E-01 1.194E+400 0.000E+00 FAIL ABUN
PM-149 0.000E+00 2.902E+02 0.000E+00 0.000E+00Q SHORT HLIF
EU-152 -2.026E-02 1.053E-01 1.425E-01 0.000E+00 NOT IDENT.
GD-153 -1.876E-02 7.361lE-02 1.106E-01 0.000E+00 FAIL ABUN
EU-154 -4,179E~-02 1.386E-01 2,268E-01 0.000E+00 NOT IDENT,.
EU-155 6.073E-02 9.781E-02 1.708E-01 0.000E+0Q0 FAIL ABUN
TB-160 -1.578E-01 1.395E-01 2.007E~01 0.000E+00 FAIL ABUN
HO-166M -3.596E-02 6.383E-02 1.019E-01 0.000E+00 NOT IDENT.
TM-171 -4.728E+00 2.221E+01 3.429E+01 0.000E+00 NOT IDENT.
LU-176 1.686E-02 2.483E-02 4,.132E-02 0.000E+00 FAIL ABUN
Lu-177 0.000E+Q0 2.176E+00 3.015E+00 0.000E+00 FAIL ABUN
LU-177M -9.894E-02 1.926E-01 3.110E-01 0.000E+00Q0 NOT IDENT.
HF-181 -1.660E-02 4.705E~02 7.558E-02 0.000E+00 NOT IDENT.
W-181 1.150E-01 2.886E-01 4,594E-01 0.000E+00 NOT IDENT.
TA-182 -1.427E-01 2,.261E-01 3.623E-01 0.000E+00 FAIL ABUN
RE-183 4.769E-02 1.110E-01 1.880E-01 0.000E+00 FAIL ABUN
RE-184 -1.068E-01 2.313E-01 3.914E-01 0.000E+00 NOT IDENT.
05-185 -7.924E-03 4.409E-02 7.425E-02 0.000E+00 NOT IDENT.
RE-188 -1.139E~-01 1.792E-01 2.888E-01 0.000E+00 NOT IDENT.
W-188 -5,838E-01 7.992E+00 1.199E+401 0.000E+00 FAIL ABUN
IR-192 -1.058E-02 3.517E-02 5.895E-02 0.000E+00 FAIL ABUN
AU-195 2.120E-01 1.987E-01 3.395E-01 0.000E+00 FAIL ABUN
TL-200 0.000E+00 5.733E+03 0.000E+0Q0 0.000E+00 SHORT HLIF
TL-201 -4.108E+00 1.712E+01 2.800E+01 0.000E+00 NOT IDENT.
TL-202 1.470E-01 8.928E-02 1.648E-01 0.000E+00 NOT IDENT.
HG-203 -2.333E-03 4.112E-02 7.064E-02 0.000E+00 NOT IDENT.
BI-207 5.629E-04 5.243E-02 8.927E-02 0.000E+00 FAIL ABUN
TL-207 -3.224E-01 6.769E-01 1.118E+00 0.000E+00 FAIL ABUN
PO-209 4.177E+00 7.734E+00 1.352E+01 0.000E+00 NOT IDENT.
PB-211 3.232E-01 9.140E-01 1.536E+00 0.000E+0Q0 NOT IDENT.
PO-215 -3.224E-01 6.769E-01 1.118E+00 0.000E+00 FAIL ABUN
RN-219 -9.374E-02 3.984E-01 6.566E-01 0.000E+00 FAIL ABUN
RN-220 1.483E+01 2.575E+01 4.640E+01 0.000E+00 NOT IDENT.
RA-223 -3.224E-01 6.769E-01 1.118E+400 0.000E+00 FAIL ABUN
AC-227 -1.246E-01 3.803E-01 6.474F-01 0.000E+00 FAIL ABUN
TH-227 -1.246E-01 3.805E-01 6.474E-01 0.000E+00 FAIL ABUN
TH-229 9.501E-02 4.683E-01 8.334E-01 0.000E+00 FAIL ARUN
PA-231 -5.208E-01 1.382E+00 2.320E+00 0.000E+00 FAIL ABUN
TH-231 ~3.224E-01 6.769E-01 1.118E+400 0.000E+00 FAIL ABUN
U-231 -1.168E+00 1.866E+00 2.738E+00 0.000E+00 FAIL ABUN
- PA-233 -3.721E-02 6.335E-02 1.043E-01 0.000E+00 FAIL ABUN
PA-234 2.799E-01 3.153E-01 5.604E-01 0.000E+00 FAIL ABUN
PA-234M 5.329E+00 5.073E+00 9.191E+00 0.000E+00 NOT IDENT.
U-235 -1.168E-01 2.065E-01 3.299E-01 0.000E+00 FAIL ABUN
NP-236 -2.928E-02 7.880E-02 1.284E-01 0.000E+00 NOT IDENT.
NP-239 1.942E-02 1.814E-01 3.085E-01 0.000E+00 FAIL ABUN
AM-241 8.054E-02 1,129E-01 1.833E-01 0.000E+00 NOT IDENT.
CM-243 6.837E-02 8.534E-02 1.502E-01 0.000E+00 FAIL ABUN
AM-246 -1.461E~-02 1.520E-01 2.578E-01 0.000E+00 NOT IDENT.
CM-247 -3.693E-03 3.527E-02 5.872E-02 0.000E+00 NOT IDENT.
CF-249 9.797E-03 3.696E-02 6.341E-02 0.000E+00 NOT IDENT.
CF-251 -4,.164E-02 1.165E-01 2.035E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 9-JAN-2010 16:09:22,75
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* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
I EEAEEEEEE S EEEEESELEE S S S S SRS SR SRR SRS SRR RS R RS R St AR EREAEER RS R ERES SRR R 8 L8R T T TR
Configuration : DKAl1OQQ: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G243536002.CNF;1

Sample date : 21-DEC-2009 12:00:00 Acquisition date : 9-JAN-2010 14:08:28.
Sample ID : G243536002 Sample quantity : 1.21430E+02 GRAM
Detector name : GAMOQ7 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.24 0.0%
Energy tolerance : 1.50000 keVv Analyst Initials : MXRI

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 937074 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

*********************************‘k*******‘k****************‘k******************‘k‘k*

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area %Abn SEff pCi/GRAM pCi/GRAM $Error
K-40 1460.81 1301 10.67* 1.129E+00 3.339E+01 3.339E