Monday, February 22, 2010

LOS ALAMOS

NATIONAL LABORATORY

ATTN: Valerie UmTw
General mz_um:om_._zm Laboratories, Inc., Charleston, SC.
2040 Savage Rd
Charleston,|SC 29407

Please analyse the enclosed samples

according 3 the schedule indicated:

SHIP DATE: 2/22/2010

TURNAR(

DUND/REPORT DUE: 3/24/2010

TURNAROUND REQ'D: 30 Days

RAD SCREENING: Yes, Below Background

LAB REQUEST COMMENTS:

Page 1 of 2
REQUEST NUMBER: 10-1984

These Samples are on:

LANL Request Number:10-1984

Per Agreement Number:126310011
Project Cost Code: MR3A05529E00

LANL ER SMO CONTACT:
mﬁmzmaqﬂ
S
PRIORITY  METHOD CODE \ CNTNR SAMPLE ID SAMPLE  DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA-901.1 1 RE15-10-8316 R 21712610
1 RE15-10-8317 R 2117/2010
1 RE15-10-8318 R 2/17/2010
3 RE15-10-8319 R 211772010
1 RE15-10-8326 R 211772010
EPA-906.0 1 RE15-10-8316 R 211772010
1 RE15-10-8317 R 2/17/2010
| 1 RE15-10-8318 R 2/17/2010
1 RE15-10-8319 R 211712010
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Monday, February 22, 2010 REQUEST NUMBER: 10-1984

PRICRITY METHOD CODE CNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS

EPAJ906.0 RE15-10-8326 R 21712010
HASL-300:AM-241 RE15-10-8316 R 2/172010
“ RE15-10-8317 R 211712010
RE15-10-8318 R 21172010

RE15-10-8319 R 21172010

RE15-10-8326 R 21772010

HASL-300:1ISOPU RE15-10-8316 R 211712010
RE15-10-8317 R 21712010

RE15-10-8318 R 211712010

RE15-10-8319 R 2/1712010

: RE15-10-8326 R 211712010
HASL-300:1S0U RE15-10-8316 R 21742010
RE15-10-8317 R 21172010

RE15-10-8318 R 211712010

RE15-10-8319 R 2/17/2010

RE15-10-8326 R 21772010

Final Page of REQUEST NUMBER 10-1984
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Monday, February 22,2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1984
LOS ALAMOS REQUEST NUMBER: 10-1984
NATIONAL LABORATORY
ATTN: Valerie Davis TURNAROQUND/REPORT DUE: 3/24/2010
General Engineering Laboratories, Inc., TURNAROQUND REQ'D: 30
Charleston, SC.
2040 Savage Rd
Charleston, SC 29407
LAB REQUEST COMMENTS: _
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
RE15-10-8317 1 POLY AM241+GSHSOPU+ISO None R
U
RE15-10-8317 1 POLY H3 Ice
RE15-10-8319 1 POLY AM241+GS+ISOPU+ISO None
U
RE15-10-8319 1 POLY H3 Ice
RE15-10-8316 1 POLY AM241+GS+ISOPU+SO None
U
RE15-10-8316 1 POLY H3 Ice
RE15-10-8326 1 POLY AM241+GSHSOPU+ISO None
U
RE15-10-8326 1 POLY H3 lce
RE15-10-8318 1 POLY AM241+GS+SOPU+ISO None
U
RE15-10-8318 1 POLY H3 Ice R

quished By: Date Time Received By: Date Time

OJ{//,(,//C; 2220 (¥

ame / SI'gnatde Printed Name Signature

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

Printed Name Signature




i

Los Alamos National Laboratory | Page 1 of 32
SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2506 . EVENT NAME: 4th Qtr. FY09 - SWMU 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8316 WORK ORDER:
ASPLANNED - AS COLLECTED AS PLANNED AS COLLECTED
H MEDIA:
DATE COLLECTED(MM/DD/YYYY) o2 // 7 / 2010 OBT3 of
TIME COLLECTED (HH:MM SUB-MEDIA: TUFF 1
¢ ) g/n’k ﬁi ’5 /‘/ /7 OK 1
: SAMPLE TECHCODE: H
PRSID 15-009(b) 1 M/‘% i ( HA C@S
LOCATION ID: 15-610837 ok FIELD QC TYPE: NA oK
LOCATION TYPE; GENERIC oK FIELD PREP: NA ]
TOP DEPTH: 0 H7 5 £+ SAMPLE USAGE: INV |
BOTTOM DEPTH: 0 ' $0.0 'P + SCREEN/PORT DESC: /Vﬁ4
FIELD MATRIX: R OR EXCAVATED: YES/NO/NA _
COMPOSITE TYPE: Nﬂ COMPOSITE TIME INTERVAL: A/ #4 ' WATER FLOWING; YES @ NA
c
BOREHOLE: (@ /NO/NA BOREHOLE DECLINATION: _ ~ 9 0 BOREHOLE DIRECTION: LK
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 8082+8270+NME [500 ML. AMBER GLASS |Ice
Moemal |pEXP )
1 8260B 125 ML SEPTUM AMBER |Ice
GLASS
1l AM241+GS+ISO (1 LITER POLY None
PU+ISOU
1 . |H3 500 ML POLY Ice
1 METALS+U- 125 ML POLY Ice
GEL
1 Perchlorate+CN+ |500 ML POLY Ice
NO3+pH
1 RADVANA+B+G(1 EA 8 IN RESEALABLE |None
POLY BAG
SAMPLE DESC:

[(Sld htow nisk gtog, 6'145/'\‘// cndu pmfed rone 00&0/9{ dy o/evi%f[\p.'ec! |

ash €lw> +utf
SAMPLE COMMENTS /\/4

LOCATION DESC: -&HW‘Q"-H——I*-‘«ﬁ-‘-&—F;/?r/m 7 6 -5

FIELD SCREENING/MEASUREMENT RESULTS:

2550
7
Alpha=_£0 _dpm Ambient ’
Beta/Gmmna’-M"’dm PID ="Pppm

COLLECTED BY (PRINT) REVIEWED BY (PRINT) /- #1228 I/

A (aunders .
RELINQUISHED BY Date/Time |RECEIVED . Datg/Tim,
(Printed Name) TOAV WA RN 2/t81t0 | printed Name w i Zl1sjio

(Signature) %o,., /4¢ W_, 270 (Signature) Cl?)s

RELINQUISﬁED BY Date/Time RECEIVED BY Date/Time




Los Alamos National Laboratory

Page 3 of 32

SAMPLE COLLECTION LOG/F IELD CHAIN OF CUSTODY

EVENT ID: 2506 EVENT NAME: 4th Qtr. FY09 - SWMU 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8317 . WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): o2 / 17 /2_ ©106 MEDIA: ORT3 K
TIME COLLECTED (HH:MM) Jef: 3.5 SUB-MEDIA: FF 1 /<
PRS ID: 15:009(b) K ' SAMPLE TECH CODE; HA cr2S
ID: FIELD QC TYPE:
LOCATION 15-610837 OK Q NA )<
LOCATION TYPE: GENERIC oK FIELD PREP; NA !
TOP DEPTH: 0 SB.< R4 SAMPLE USAGE: INV |
BOTTOM DEPTH; 0 0. o _@ + SCREEN/PORT DESC: N /‘]
FIELD MATRIX: R o)< EXCAVATED: YES /@ NA
COMPOSITETYPE: __ /Y. A COMPOSITE TIME INTERVAL: __ Y # WATER FLOWING: YES@VA
[+]
BOREHOL@ NO/NA BOREHOLE DECLINATION: __~ 90 BOREHOLE DIRECTION: _ A/ (od
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 8082+8270+NME |500 ML AMBER GLASS |Ice
Norwra! |DEXP )’
1 8260B 125 ML SEPTUM AMBER |Ice
\ GLASS
1 AM2414+GS+ISO |1 LITER POLY None
PU+ISOU
1 I H3 500 ML POLY Tce
1 METALS+U- 125 ML POLY Ice
GEL
1 Perchlorate+CN+ |500 ML POLY Ice
NO3+pH
1 RADVANA+B+G|1 EA 8 IN RESEALABLE |None
POLY BAG
SAMPLE DESC:
. > 7)) I . 3 A F%? w tu 7‘ 7z
[cSWL 5"‘7,/«10/»/ MJMJ,'W"’ el "‘{, dﬂ““"‘p“"/z dy, a5

SAMPLE COMMENTS: N /4

LOCATION DESC: 7 [ &

FIELD SCREENING/MEASUREMENT RESULTS:

Alpha £ Log ¥ f. “;lv/[ o
dpm Ambient —

Beta/Gamma £ 2089 dpm PID — ppm
COLLECTED BY, (PRINT) REVIEWED BY (PRINT)_J . N4 i

Sausr O€rs P
RELINQUISHED BY Date/Time |RECEIVEL BY _ DatTT n}
(Printed Name) TON AR 7—// 8lto (Printed Narkg) CD &lle
(Signature) A.‘_ i WZM‘: % :J O |signature) 073 b
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2506 EVENT NAME: 4th Qtr. FY09 - SWMU 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8318 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS LECTED
, : BT3
DATE COLLECTED(MM/DD/YYYY) 02/17 /2010 MEVA Q oK
TIME COLLECTED (HH:MM) 14: 1‘ SUB-MEDIA: TUFF 1 o
PRS ID; SAMPLE TECH CODE: HA
RS1 15-009(b) ax CRS
LOCATION ID: 15:610837 | FIELD QC TYPE: NA oK
LOCATION TYPE: GENERIC | FIELD PREP: NA |
TOP DEPTH: 0 SAMPLE USAGE: NV
€8.5 £, l |
BOTTOM DEPTH: 0 70.0 £+ SCREEN/PORT DESC: NA
FIELD MATRIX: R oR EXCAVATED: YES/NO/NA
COMPOSITE TYPE: ___A/A COMPOSITE TIME INTERVAL: _ Y A WATER FLOWING: YES /(D /Na
BOREHOLE:@/NO/NA BOREHOLE DECLINATION: —~ &40 " BOREHOLE DIRECTION: /VH
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
gA% 47l 0 bl
1 m+8270+NME 500 ML AMBER GLASS |Ice
MNorwal [D-EX Y
1 ' 8260B 125 ML SEPTUM AMBER |Ice
GLASS [
1 : AM241+GS+ISO |1 LITER POLY None
PU+ISQU
1 H3 500 ML POLY Ice
1 METALS+U- 125 ML POLY 1ce
_ GEL
1 Perchlorate+CN+ [500 ML POLY Ice
NO3+pH \
1 RADVANA+B+G|1 EA 8 IN RESEALABLE |None \
POLY BAG
SAMPLE DESC:

VA n'5k1‘ Jorows m csh sloy ANMoN u:u/uroul'ea/ MO MAIC la/e,aé c/ew';“‘-\pléJ; 0/‘7

‘
Azt aeh @lo-o ‘ttvcp
SAMPLE COMMENTS:

NA
LOCATION DESC: ? é‘_ P

FIELD SCREENING/MEASUREMENT RESULTS:

A,
A]phﬂ & i dpm Ambient
Beta/Gamma (7 (7 dpm PID = ppm
COLLECTED BY (PRINT) REVIEWED BY (PRINT)__ J~- YA R Lty
. a (Fu r

RELINQUISHED BY Date/Time |RECEIVED BY Date/Ti 2
(Printed Name) Te6 A NH-R 7'/l & 1[0 (Printed Name) %w (7 v ‘ 4

(Signature) % /( MW 72 0 (Signature)

il

L7

RELINQUISHED BY Date/Time  (RECEIVED BY Date/Time



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

EVENT ID: 2506 EVENT NAME: 4th Qtr. FY09 - SWMU 15-009(b) - Threemile Canyon

Page 7 of 32

SAMPLE ID: RE15-10-8319 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED ASCOLLECTED
DATE COLLECTED(MM/DD/YYYY): 02 /17 | 26106 MEDIA: QBT3 :
TIME COLLECTED (HH:MM) 5.. o8 SUB-MEDIA: TUFF 1 OK
Lo
PRS ID: 15-009(b) ¢ SAMPLE TECHCODE: HA cBs
LOCATION ID: 15-610837 ( FIELD QC TYPE: NA Ok
LOCATION TYPE; GENERIC l FIELD PREP: NA
TOP DEPTH: 0 Py SAMPLE USAGE: INV
BOTTOM DEPTH: 0 800 _Q - SCREEN/PORT DESC: V) ")
FIELD MATRIX: R oK Y EXCAVATED: YES/NO/NA
COMPOSITE TYPE: A I4- COMPOSITE TIME INTERVAL: M{i WATER FLOWING: YEA
_ . 0
BOREHOLE@ NO/NA BOREHOLE DECLINATION; 20 BOREHOLE DIRECTION: /v A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 8082+8270+NME (500 ML AMBER GLASS |[Ice
Mo ewan| |DEXP 7
1 8260B 125 ML SEPTUM AMBER |[Ice
GLASS l
1 AM241+GS+ISO |1 LITER POLY None
PU+ISOU
] H3 500 ML POLY Ice
1 METALS+U- 125 ML POLY Ice
GEL
1 Perchlorate+CN+ [500 ML POLY Ice
NO3+pH
1 RADVANA+B+G|1 EA 8 IN RESEALABLE |None
POLY BAG
SAMPLE DESC:

élgk.)l' éﬂ’WN‘_rL 5,\0.7 rON

SAMPLE COMMENTS: N 4 ash Plows Tu F £

LOCATION DESC: 7 é _ (5-'

FIELD SCREENING/MEASUREMENT RESULTS:

(n dureted /wa/vwelc/&( o’eu[{m\prebo/o/

28 io
Alpha = 3 g dpm 207
COLLECTED BY (PRINT) REVIEWED BY (PRINT)___ d_, PR 42v
AR Sau nderns o
RELINQUISHED BY Date/Time |RECEIVED
(Printed Name) J' ord Wﬂ wy 2‘[ 19 (co (Printed Nam cp
(Signature) %\ /4 4 3 [0} (Signature) ’ _
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2506 EVENT NAME: 4th Qtr, FY09 - SWMU 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8326 WORK ORDER:
ASPLANNED  AS COLLECTED AS PLANNED AS COLLECTED
'DATE COLLECTED(MM/DD/YYYY): oz / /7 / 2040 MEDIA: OBT3 _ e
TIME COLLECTED (HH:MM) /Y 17 SUB-MEDIA: TUFF 1 OK
PRSID; 15-009(b) aK SAMPLE TECHCODE: HA 0,3 <
LOCATION ID: UNK 15610837 FIELD QC TYPE: FD OK
LOCATION TYPE: GENERIC — FIELD PREP; NA
_OK |
TOP DEPTH: 0 Y7 & £+ SAMPLE USAGE: oc ]
TTO : SCREEN/PORT DESC:
BOTTOM DEPTH 0 £0.0 ‘P'}' A/Vf
FIELD MATRIX: R g/( EXCAVATED: YES/NO/NA 4
- COMPOSITE TYPE; /VH{ COMPOSITE TIME INTERVAL: A/, ﬁ WATER FLOWING: YE@NA
)
BOREHOLE: INO/NA BOREHOLE DECLINATION; __— (0 BOREHOLE DIRECTION: A/ A
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 8082+8270+NME | 500 ML. AMBER GLASS |Ice
Norwaf |p.exp /
1 8260B 125 ML SEPTUM AMBER |Ice
GLASS
1 AM241+GS+ISO |1 LITER POLY None
PU+ISOU
1 H3 500 ML POLY Ice
1 METALS+U- 125 ML POLY Iee
: GEL
1 Perchlorate+CN+ [500 ML POLY Ice
. |NO3+pH
1 RADVANA+B+G|1 EA 8§ IN RESEALABLE |None
POLY BAG

SAMPLE DESC: QC Sample of RE 1610 - 8 3 / pA

/l’fhv‘ krows miy b sz, .rltb:A-I/7 IAC/RIDL‘/PJINON uOf’/t/ecl/ cfevffri‘pft:oc Q/’7

asy (:
SAMPLE COMMENTS, i;ﬁ Fuff

LOCATION DESC: 7 é - f

FIELD SCREENING/MEASUREMENT RESULTS:

Alpha = _LO_— dpm
Beta/Gamma = 22/(2 dpm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) T 0N A psns
¢ Sadn GerSs o~
RELINQUISHED BY Date/Time |RECEIVEIYBY . Dat7/Ti
(Printed Name) TN yisd 1. 17V 2{18[0 (Printed Narke) Clr 2|l 877 0
%

(Signature) M KWM %J O (Signature) ' . Cd

|RELINQUISHED BY Date/Time |RECEIVED BY Y , Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2506 EVENT NAME: 4th Qtr. FY09 - SWMLUJ 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8330 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: NA
( ¥ 02]17/20/0 oK
TIME COLLECTED (HH:MM) /525" SUB-MEDIA: OTHER
PRS ID: 15-009(b) ' OK SAMPLE TECH CODE: DC
LOCATION ID: UNK - £ 53 - FIELD QC TYPE: ER
LOCATION TYPE: GENERIC OR FIELD PREP: UF
TOP DEPTH: 0 © SAMPLE USAGE: oc
BOTTOMDEPTH: 0 SCREEN/PORT DESC:
Vi A
FIELD MATRIX: w oK EXCAVATED: YE@?NA
COMPOSITE TYPE: Aﬂ4 COMPOSITE TIME INTERVAL: Aﬂf WATER FLOWING: YE@ NA
BOREHOLE: @No /NA BOREHOLE DECLINATION: _ —§ 0° BOREHOLE DIRECTION: v A
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 N METALS+U- 1 LITER POLY Nitri¢c Acid
o/wmal |GEL )’
1 NO3NO2 250 ML POLY Sulfuric Acid
(Hydrogen Sulfate) N
1 /\[d " / SW-846:6850 250 ML POLY Ice '
T . - -
1 /Vo" h“( CN 500 ML POLY Sodium Hydroxide 7

SAMPLE DESC: QC Sampleof = /5 10 - 6319

SAMPLE COMMENTS: ﬂ ,4

LOCATION DESC: 7 b,_, 5"

FIELD SCREENING/MEASUREMENT RESULTS: N f4

COLLECTED BY (PRINT) REVIEWED BY (PRINT)___ J - /M AR WY
ﬂ. Gaun denrs
RELINQUISHED BY Date/Time  |RECEIVED BY Dat imr[ 5

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

(Signature) (Signature)

(Printed Name) "o A/ MM A LYY 2'/ (8(r0 (Printed Name) (2 \ 45‘6
(Signature) /f, %; 7’4 3o (Signature) Y % %
v /)




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

EVENT ID: 2506 EVENT NAME: 4th Qtr. FY09 - SWMU 15-009(b) - Threemile Canyon
SAMPLE ID: RE15-10-8335 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): 02 / /7 /200 WA NA Ch
TIME COLLECTED (HH:MM) /A3 O SUB-MEDIA: OTHER
PRSID: 15:009(b) e SAMPLE TECH CODE: DC
LOCATION ID: UNK S5 FIELD QC TYPE: FIB
LOCATION TYPE: GENERIC OK FIELD PREP: NA
TOP DEPTH: 0 o SAMPLE USAGE: oc
BOTTOM DEPTH: 0 & SCREEN/PORT DESC: AL 4
FIELD MATRIX: s oK EXCAVATED: YE INA
compoSITE TYPE: _AYA COMPOSITE TIME INTERVAL: __/\V/ ' WATER FLOWING: YE@ NA
BOREHOLE@/ NO/NA  BOREHOLE DECLINATION: __ — :? o° BOREHOLE DIRECTION: __/¥#4
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS

7:1"‘,_#-7 Jee

Y/N

/

GLASS

2 A/ 82608 Trip Blank [40 ML SEPTUM AMBER
Mo {

Ice /

SAMPLE DESC: QC Sample of Ré /510~ 83/.é

SAMPLE COMMENTS: A /)

LOCATIONDESC: G 4, _ o~

FIELD SCREENING/MEASUREMENT RESULTS: N ,4

COLLECTED BY (PRINT)

REVIEWED BY (PRINT) T /M Ar/ N
AR Srsuderc
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) T oA/ At )R s/ CYAL ¢ {co (Printed Name WK (o
(Signature) %a“ NR. W( . 2 J O [(Signature) MC/D 6\7_}—’,
RELINQUISHED BY Date/Time  |RECEIVED BY 1 Date/Time
(Printed Name) (Printed Name)

(Signature)

(Signature)




RS

2609 North River Road, Port Allen, Louisiana 70767

1 (800) 401-4277 FAX (225) I81-2996

K requiras the written consent of tha cient.

LELAP Certificate# 01949

NELAP Certificate # EB7558

- INTERNATIONAL -
-] s
- ARS Sampte Dellvery Group:  ARS1-10-00300 R or PO Number:  N/A -
Analysis Dascription: Gross Alpha/Beta In (Soit, Siudge, Waste, Sediment [SO]) Date Recefved: 2/19/2010
Analysis Test Mothod: GPC-A-003 Report Date: 02/19/10 18:26
ARS Sampis 10 Chent Sample 1D Isotope lﬁ:l.._,.._.-w w“”n.mﬂ . MDC pLC Qual rﬂ:hu uﬂh:!...i: Analysls | Traces)! Q.“!_ mhnwﬂ._ na_uHs:
ARS1-10-00300-001 RE15-10-B316 GROSS ALPHA 12.624 6.050 14.476 4.464 v pClig 2/19/2010 CR NiA SO
ARS1-10-00300-001 RE15-10-8316 GROSS BETA 39.246 6.541 8.157 3.539 pClig 2/19/2010 CR N/A SO
ARS1-10-00300-002 RE15-10-8317 GROSS ALPHA 19.261 7.686 16.572 5.314 pCifg 2/19/2010 CR N/A s !
ARS1-10-00300-002 RE15-10-8317 GROSS BETA 39.859 6.798 9.279 4,081 pCifg 2/19/2010 CR NfA SC
ARS1-10-00300-003 RE15-10-8318 GROSS ALPHA 9.637 5.628 15.661 5.050 U pClig 2/19/2010 CR N/A S0
ARS1-10-00300-003 RE15-10-8318 GROSS BETA 35.290 6.053 7.870 3.391 pCifg 2/19£2010 CR N/A S0
ARS1-10-00300-004 RE15-10-8319 GROSS ALPHA 9.938 5.709 15.732 5.045 U pClig 2/19/2010 CR N/A S0
ARS 1-10-00300-004 RE15-10-8319 GROSS BETA 41.845 6.850 8.084 3.491 pCifg 2/19/2010 CR N/A S0
ARS1-10-00300-005 RE15-10-8326 GROSS ALPHA 2.866 4,141 15.430 5.028 v pCifg 2/19/2010 CR N/A 50
ARS1-10-00300-005 RE15-10-8326 GROSS BETA 41.148 6.649 7.536 3.237 pCifg 271972010 CR N/A 50
ARS1-10-00300-006 RE15-10-8387 GROSS ALPHA B.145 5.279 15.319 4.839 U pCi/g - 271972010 CR N/A S0
ARS1-10-00300-006 RE15-10-8387 GROSS BETA 36.744 6.233 8.022 3.465 pCifg 271972010 CR N/A S0
ARS 1-10-00300-007 RE15-10-8386 GROSS ALPHA 4.752 4.702 16.405 5435 v pCifg 2/19/2010 CR N/A 50
ARS1-10-00300-007 RE15-10-8386 GROSS BETA 2B8.418 5.208 7.815 3.373 pCifg 271972010 CR N/A 50
ARS1-10-00300-008 WST15-10-116% GROSS ALPHA 3.243 3.902 14.353 4.616 U pCifg 271972010 CR N/A 50
ARS1-10-00300-008 WST15-10-1162 GROSS BETA 30.291 5.410 7.745 3.338 pClig 2/19/2010 CR N/A S0
NOTES:
v&aﬂ Review
Notes: American Radiation Services, Inc, assumes no flabiRy for the use or of any results provider! other than the cost of the analysis ilseN. Reproduction af tiis report i jess than
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Records Use only

5119-1 P

Data Validation Cover Sheet < Los Alamos

HAVIGNAL LABUGRATORY
Section |

REQUEST NUMBER: 10-1984 VALIDATION DATE: 04/02/10  LABCODE: GEL
CONTRACT LABORATORY NAME: GEL Laboratories LL.C
VALIDATOR: David Schwent ORGANIZATION: Analytical Quality Associates, Inc.

ANALYTICAL SUITE (CHECK ALL THAT APPLY):

O TPH-GRO [] HIGH EXPLOSIVES [0 DIOXIN FURANS [0 LCMSMS PERCHLORATES
O TPH-DRO [0 METALS [0 PCB CONGENERS O ORGANOCHLORINE
PESTICIDES/POLYCHLORINA
] GENERAL CHEMISTRY & RADIQOCHEMISTRY [J LCMSMS HIGH TED BIPHENYLS
EXPLOSIVES

[] OTHER (DESCRIBE):

Section Il. Completeness Check
YES NO N/A  (CHECK ONE) YES NO N/A  (CHECK ONE)
O 0 1. CHAIN-QOF-CUSTODY FORM(S) | O 0 6. RAW/BSS DATA
& O O 2. CASE NARRATIVE X O O 7. QUALITY CONTROL FORMS
= [m} 0 3. SAMPLE RESULT FORMS O (| X 8. QUANTITATION REPORTS
O a X 4. SAMPLE CHROMATOGRAMS O O X 9. TICS FORMS
(| (| X 5. STANDARD CHROMATOGRAMS O O B 10. TICS MASS SPECTRA

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. All reported sample results that were rejected by the laboratory due to interference or low abundance were qualified
R,R5a. Inthe QC samples, several results were also rejected by the laboratory. No sample data were qualified as a result.

2. Tt should be noted that no MS analysis was performed for the tritium analysis. However, an LCS analysis was performed
and was within acceptance limits. No sample data were qualified as a result.

3. It should be noted that the matrix QC analyses for the gamma spec and tritium analyses in this RN were performed on
LANL samples from other RNs. No sample data were qualified as a result.

Reviewed By: Charissa Lewis Level: I Date: 4/6/10
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o0

Data Validation Cover Sheet Lot Alamos

VALIDATOR'S SIGNATURE: MM M "% DATE: 04/02/10

Form 5119-1, Revision 0.0 LOS ALAMOS

Environmental Restoration Project
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Records Use only
5119-2 -
AR
Rad Analytical Data Validation Checklist " Los Alamos
BAYIZMAL LAKCRATCRY
Yes No N/A Assign Qualifier Listed Below If
Criterion = Yes
(Check One) Non-detected Detected
Analyte Analyte
Olm ! 0O 1. The holding time was >1 and <2 times the UJ,R9 J-,R9
applicable holding time requirement.
N0lxl| 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,RS N/A
0l o < 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
OO0 K because spectral interferences prevent positive
identification of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
g | d 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
Ol olx regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPU.
Olml O 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
gl 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 U, R4d N/A
OO0 X the related analyte in the trip blank, rinsate
blank, or equipment blank. i
10. Required method blank information is missing. R, R4e R, Rde
O K| O Data may not be acceptable for use. Contact the
SMO or external laboratory for information,
11. The tracer is <10%R. Follow the external R, R3 R,R3
0lol = laboratory limits located within the associated
data package. Tracer%R is not applicable for
L Gamma Spectroscopy.




Page 2 of 3

Records Use only
5119-2 )
Rad Analytical Data Validation Checklist Lot Alamos
hatiaMAL LASCRATERY
L FET. 19€r commcnniiros
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
OO0 X 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
[ Y 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
Ololx 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 ®| O external laboratory limits located within the
associated data package.
16. The LCS percent recovery was < the LAL but UJ, R12a J-, R12a
O/ x® {103 >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' KX 0 Follow the external laboratory limits located
within the associated data package.
18. The LCS documentation is missing. Data may R, R12¢c R, R12¢
O K| O not be acceptable for use. Contact the SMO or
external laboratory for information. L
ol = o 19. Associated 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, R8 R, R6
analyzed with the samples for unspecified
KOO 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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Rad Analytical Data Validation Checkilist

Records Use

only

"4 Los Alamos

RATIONRL LAGCRATERY

[T I P SR EE———,

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, Réa

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, R6b

J+, Réb

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. MS/MSD
is not applicable to Gamma Spectroscopy.

R, Réc

R, Réc

. Duplicate, dilution, or reanalysis.

UJ, R8s

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,R18

27.

Quantification of data via data validation did not
occur based on Quality 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
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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: March 19, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE15-10-8317 Proiect: LANLO1004
Sample ID: 247797001 ClientID:  L.ANLO10
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 6.34%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.000211 0.021 +/-0.00315 0.050 pCilg AYB1 03/16/100738 961200 1
ISOPU “Dry Weight Corrected”
Plutonium-238 U 0.000845 00282 +-0.00256 0050  pCilg AYB1 03/18/102059 961201 2
Plutonium-239/240 U 000302 0.0238  +-0.00336 0.050  pCilg
ISOU "Dry Weight Corrected"
Uranium-233/234 0.862 0.130 +/-0.0897 0.100  pCilg AYB1 03/17/101834 961204 4
Uranium-235/236 U 0.0455 0.0793 +/-0.0164 0.100 pCi/g
Uranium-238 0.769 0.0913 +/-0.0827 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Carrected”
Americium 241 U 0.0597 0.130 +H-0.0415 0.200  pCi/g MXR1 03/05/10 1027 957136 5
Bismuth-211 Ul 486 RRSa 0.402 +-0.356 pCilg
Bismuth 214 ) 167 0.152 +-0.124 0200 pCilg -
Cadmium-109 Ul 549 RR5a 1.16 +-0.540 pCilg
Cerium-139 u 0.0387 0.0637 +/-0.0185 0.050 pCi/g
Cesium-134 U 0.0542 0.111 +/-0.0358 0.100 pCi/g
Cesium-137 U 0.044 0.0812 +/-0.0233 0.100 pCilg
Cobalt-60 u 0.0159 0.0900 +-0.0273 0.100 pCi/g
Europium-152 U -0.0932 0.191 +/-0.0728 (.200 pCi/g
Lanthanum- 140 U -0.112 0.152 +/-0.0543 pCi/g
Lead-212 2.25 0.113 +/-0.139 0.100 pCi/g
Lead-214 1.76 0.146 +-0.138 0.100 pCi/g
Mercury-203 U 0.0273 0.0831 +-0.0237 0.100 pCi/g
Potassium-40 36.1 0.691 +-1.54 1.00  pCilg
Radium-223 U 0.878 1.33 +-0.425 pCilg
Radium-224 U1 6,48 R,R5a 1.21 +-0.758 pCi/g
Radium-226 1.67 0.152 +/-0.124 pCi/g
Radium-228 2.15 0273 +-0.219 0.500  pCilg
Ruthenjum-106 U 0.265 0.676 +-0.197 0.800  pCilg
Sodium-22 U 0.0461 0.104 +/-0.0299 0.080 pCi/g
Strontium-85 U 0.0648 0.0861 +-0.0274 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 National Laboratory
Address: PO Box 1663

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

Los Alamos, New Mexico 87545 Report Date:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8317 Proiect; LANLO1004
Sample ID: 247797001 ClientID: LANLO10 -~
Parameter Qualifier Result DL TPU RL Units DF _Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thallium-208 0.705 0.0752 +-0.0611 0.080 pCi/g
Thorium-227 U 0.00319 0.507 +-0.147 pCi/g
Thorium-231 U 0.878 1.33 +/-(0.425 pCi'g
Thorium-234 1.96 1.26 +/-0.594 2.00 pCi/g
Tin-113 U 0.00048 0.0969 +-0.0285 0.100 pCi/g
Uranium-235 U 0.294 0434 +/-0.128 0.500 pCi/g
Yitrium-88 U 0.0177 0.080 +-0.023 0.100 pCi/g

Rad Liguid Scintillation Analysis
H3 "As Received"
Tritium 3890 102 +/-288 250 pCi/L KXK2 0311100345 961540 6

The following Analytical Methods were performed
Method Description

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

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300), Pu-11-RC Modified
4 DOE EML HASL-300, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
6 GL-RAD-A-002
Surrogate/Tracer recovery Test Recovery% Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 84.7 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 81.2 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 57.8 (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  Anpalyte has been confirmed by GC/MS analysis

DJS
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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:  March 19, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE15-10-8319 Proiect: LANL01004
Sample ID: 247797002 Client ID:  LANLO10
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 3.28%
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.00125 0.0225 +-0.00154 1.050 pCi/g AYB1 03/17/100728 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.020 0.0304 +-0.0105 0.050 pCi/g AYBI 03/17/100850 961201 2
Plutonium-239/240 U 7.75E-05 0.0258 +-0.00295 0.050 pCi/g
ISQU "Dry Weight Corrected”
Uranium-233/234 0.815 0.0775 +-0.0744 0.100 pCi/g AYB1 03/17/101834 961204 3
Uranium-235/236 0.051 0.0473 +-0.016 0.100 pCi'g
Uranium-238 0.899 0.0545 +-0.0805 0.100  pCilg
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"
Americium-241 U -0.025 0.191 +H-0.0605 0200  pCilg MXR] 03/05/10 1028 957136 4
Bismuth-211 Ul 471 R.RS5a 0363 +-0.341 pCig T
Bismuth-214 1.56 0.115 +I-Q.l 18 0.200 pCi/g
Cadmium-109 Ul 2.72 R,R5a ] 1.23 +-0.547 pCi/g
Cerium- 139 U 0.00688 0.0535 +/-0.0159 0.050 pCi/g
Cesium- 134 Ul 0.119 R,R5a 0.0938  +-0.0424 0.100 pCi/g -
Cesium-137 U 000198 00637  +-0.0188 0.100  pCi/g
Cobalt-60 u -0.0107 0.0586 +-0.0183 0.100 pCi/g
Europium-152 U 0.0268 0.169  +-0.0508 0200  pCilg
Lanthanum-140 U 0.108 0.166  +-0.0474 pCi/g
Lead-212 221 0.097 +H-0.122 0.100  pCilg
Lead-214 171 0.132 +-0.132 _ 0.100  pCilg -
Mercury-203 Ul 0.070 R.R5a 0.0661 +-0.0275 0.100 pCi/g o
Potassium-40 37.0 0.542 +/-1.85 1.00 pCilg
Radium-223 u 0.393 1.14 +/-0.324 pCilg .
Radium-224 Ul 5.79 R,R5a 1.04 +-0.655 pCi/g
Radium-226 1.56 0.115 +-0.118 pCilg
Radium-228 2,34 0.234 +-0.206 0.500 pCi/g
Ruthenium- 106 u -0.194 0487 +-0.150 0.800 pCi/g
Sodium-22 U 0.0144 0.0781 +-0.0228 0.080  pCilg
Strontium-85 Ul 0.0857 R,R5a 0.0737 +-0.0214 pCi/g _
Thallium-208 0.698 0.0567 +-0.0552 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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8319 Proiect; T.ANL01004
Sample ID: 247797002 Client ID: 1 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 -0.244 0.444 +/-0.134 pCig

Thorium-231 U 0.393 1.14 +/-0.324 pCi/g

Thorium-234 U 1.39 1.72 +/-0.735 2.00 pCi/g

Tin-113 U -0.0584 0.0681 +/-0.0223 0.100 pCi/g

Uranium-235 8) 0.106 0.347 +-0.102 0.500 pCi/g

Yitrium-88 U -0.0131 0.0469 +-0.0157 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 “As Received”
Tritium 916 203 +-107 250  pCi/L. KXK2 03/11/100548 961540 5

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 Moditied
4 DOE HASL 300, 4.5.2.3/Ga-01-R
5 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 91.2 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 87.5 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 92.9 (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 ejther 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

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

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

Certificate of Analysis

Report Date: March 19, 2010

Client Sample ID: RE15-10-8316 Proiect: LANLO01004
Sample ID: 247797003 ClientID: T ANLOLO
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 4.02%
Parameter Qualifier Result DL TPU __ RL Units_ DF _Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.00608 0.0217 +/-0.00259 0.050 pCi/g AYB1 03/16/100738 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.020 0.0323 +-0.0112 0.050 pCi/g AYB1 03/17/100850 961201 2
Plutonium-239/240 U 0.0194 0.0274 +/-0.00751 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.948 0.0929 +/-0.0883 0.100 pCi/g AYB1 03/17/10 1834 961204 3
Uranium-235/236 U 0.0448 0.0568 +/-0.0161 0.100 pCi/g
Uranium-238 0.867 0.0633 +-0.0819 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0.00187 0.194  +-0.0627 0200  pCilg MXR1 03/05/101029 957136 4
Bismuth-211 Ul 499 RR&a 0.303 +-0.409 pCilg ‘ B
Bismuth-214 1.44 _ 0.0963 +0112 0200 pCilg
Cadmium-109 Ul 393 RR5a 1.04 +-0.517 ' pCi/g
Cerium-139 U -0.00706 0046 +-00135 0.050  pCilg
Cesium-134 UL 00982 RRSa 00963  +/-00458  0.100  pCi/g
Cesium-137 U  -0.0519 00527  +-00184 0.100  pCilg
Cobalt-60 U -0.00804 0.063  +-0.0195 0.100  pCi/g
Europium-152 U 0.107 0.162  +-0.0519 0200  pCi/g
Lanthanum-140 U -0.0693 0.133 +-0.049 pCi/g
Lead-212 2.11 0.0921 +-0.159 0.100  pCi/g
Lead-214 1.81 0.110 +-0.157 0.100  pCi/g
Mercury-203 U -0.0283 0.0595 +-0.019 0.100  pCi/g
Potassium-40 40.9 0.539 +/-2.02 1.00 pCi/g
Radium-223 U 0659 0973 +-0.368 pCifg
Radium-224 Ul 438  RRSa 0988  +-0.614 pCifg
Radium-226 1.44 0.0963 +H0.112 pCi/g
Radium-228 1.93 0.245 +-0.197 0500  pCilg
Ruthenium-106 U 0.121 0.556 +-0.162 0.800 pCi/g
Sodium-22 _ U -0.0243 ) 00706 +-0.0229 0.080  pCirg
Strontium-85 Ul 00744 RRSa 00687  +/-0.0203 pCilg
Thallium-208 0.604 0.0576 +-0.049 0080  pCi/g
DJS
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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
Contact: Ms. Joylene Valdez

Project: LANL ER Project

GEL LABORATORIES LLC

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

Certificate of Analysis

Report Date:  March 19, 2010

Client Sample ID: RE15-10-8316 Proiect; LANLO01004
Sample ID: 247797003 Client ID: LANLO10 B
Parameter Qualifier Resnlt DL TPU _RL Units DF  Analyst Date  Time Batch Mitd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0215 0.384 +-0.122 pCi/g

Thorium-231 U -0659 0973 +-0.368 pCilg

Thorium-234 U 1.45 1.68 +-0.739 2.00 pCi/g

Tin-113 U 0.0017 0.0697 +-0.0201 0.100 pCi/g

Uranium-233 U 0.10m 0.326 +-0.0929 0500  pCifg

Yttrium-88 U -0.00602 0.0475 +/-0.0151 0.100 pCi/g

Rad Liquid Scintillation Analysis

H3 "As Received"

Tritium 4550 114 +/-335 250 pCVL KXK2 03117100750 961540 5
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 HASL 300, 4.5.2.3/Ga-01-R
5 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits

Americium-243 Tracer AM241 "Dry Weight Corrected” 85.9 (50%-105%)

Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 89.0 (50%-105%)

Uranium-232 Tracer ISOU "Dry Weight Corrected” 86.3 (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

=R R wi o]
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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:  March 19, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sarple ID: RE15-10-8326 Proiect: LANL01004
Sample ID: 247797004 Client ID:  LANLOI0
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23.FEB-10
Collector: Client
Moisture: 4.01%
Parameter Qualifier Resnlt DL TPU RL Units DF  Apalyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 U 0.000554 0.0222 +/-0.00256 0.050 pCi/g AYB1 03/16/100738 961200 1
ISOPU “Dry Weight Corrected”
Plutonium-238 U 000397 00289  +/-0.00433 0050  pCilg AYB1 0318102059 961201 2
Plutonium-239/240 U 0.000866 0.0245 +-0.00262 0.050 pCi/'g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.824 0.136 +-0.088 0.100  pCi/g AYB1 O3/17/10 1834 961204 4
Uranium-235/236 U 0.0655 0.0829 +H-0.0203 0.100  pCilg
Uranium-238 0.939 0.0954 +/-0.0974 0.100 pCilg
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 u 0.0963 0.395 +-0.108 0,200 pCi/g MXR1 03/05/101029 957136 5
Bismuth-211 Ul 461 RRS5a 0.310 +-0.282 pCi/g
Bismuth-214 1.32 0.113 +/-0.108 0.200 pCi/g
Cadmium-109 Ul 370 RRoa 136 +/-0.495 pCilg —
Cerium-139 9] 0.0139 0.049 +/-0.0141 0.050 pCi/g
Cesium-134 Ul 0.102 R,R5a 0.0954 +/-0.0533 0.100 pCi/g
Cesium-137 U -0.0406 0.0607 +/-0.0189 0.100 pCi/g
Cobalt-60 U -0.000425 0.0674 +/-0.0201 0.100 pCi/g
Europium-152 U 0.0133 0.161 +-0.050 0.200 pCi/g
Lanthanum- 140 U 00203 0.157 +-0.0491 pCi/g
Lead-212 2.00 0.0918 +-0.101 0.100 pCi/g
Lead-214 1.67 0.113 +-0.112 0.100  pCilg
Mercury-203 U -0.00226 0.0674 +-0.0193 0.100 pCi/g
Potassium-40 9.1 0.511 +-1.71 100 pCilg
Radium-223 U 0.084 1.05 +-0340 pCilg
Radium-224 Ul 458 RRsa 0984 +H-0.702 pCilg _
Radium-226 1.32 0.113 +-0.108 pCi/g -
Radium-228 1.97 0.226 +-0.202 0.500 pCilg
Ruthenium-106 U -0.165 0.491 +/-0.158 0.800 pCi/g
Sodium-22 U -0.0248 00729 +/-0.0228 0.080  pCilg
Strontium-85 Ul 0.0757 R,R5a 0.0726 +-0.0217 pCi/g
Thallium-208 0.547 0.0574 +/-0.0489 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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8326 Proiect; LANL01004
Sample ID: 247797004 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 -0.0931 0.433 +-0.125 pCi/g
Thorium-231 U 0.084 - 1.05 +/-0.340 pCi/g
Thorium-234 U -0.189 317 +-0.892 2.00 pCi/g
Tin-113 U 0.0591 0.0767 +-0.0208 0.100 pCi/g
Uranium-235 U 0.161 0.356 +-0.102 0.500 pCi/g
Yitrium-88 U 0.017 0.0534 +-0.0146 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received”

Tritium 4370 204 +-341 250 pCi/L KXK2 03/11/100953 961540 6

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, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
6 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery% Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 84.7 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 82.6 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 59.5 (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

D Results are reported from a diluted aliquot of the sample

DJS
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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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE15-10-8318 Project: LANLO1004
Sample ID: 247797005 ClientID:  L.ANLO10
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 4.55%
‘Parameter Qualifier Result _ DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.000327 0.022 +-0.0015 0.050 pCi/g AYBl 03/16/100739 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0136 0.0326 +-0.0102 0.050 pCi/g AYB1 03¥/17/100850 961201 2
Plutonium-239/240 U 0.0144 0.0276 +-0.00657 0.050 pCi/g
ISOQU "Dry Weight Corrected”
Uranium-233/234 0.822 0.116 +-0.0861 0.100 pCi/g AYB1 03/18/101145 961204 3
Uranium-235/236 u 0.0675 0.0718 +/-0.0201 0.100 pCisg
Uranium-238 0.809 0.0821 +/-0.0853 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”

Americium-241 U 0.162 0.346 +-0.101 0200  pCi/g MXR1 03/05/10 1030 957136 4
Bismuth-211 Ul 516 RR5a 0416 +-0.369 pCilg
Bismuth-214 162 0.140 #0131 0200 pCilg
Cadmium-109 Ul 349 R,R5a 1.55 +-0.655 pCilg
Cerium- 139 U -0.00268 0.0602 +-0.0183 0050  pCi/g
Cesium-134 U 0.113 0.118 +H-0.047 0.100  pCi/g
Cesium-137 U 0024 0.0731 +-0.0228 0.100  pCi/g
Cobalt-60 U 00184 0.0789 +H-0.0252 0.100  pCi/g
Furopium-152 U 0.0672 0.206 +-0.0674 0200  pCiig
Lanthanum-140 U 00538 0.160 +-0.0521 pCilg
Lead-212 223 0.108 +0.134 0.100  pCi/g
Lead-214 1.87 0.142 +-0.143 0.100  pCilg
Mescury-203 U 0.0251 0.0829 +-0.0269 0.100  pCi/g
Potassium-40 38.0 0.701 +-2.10 L.00 pCi/g
Radium-223 U 0.139 1.32 +-0.440 pCi/g
Radium-224 Ul 525 RRSa 115 +-0.721 pCi/g
Radium-226 1.62 0.140 +-0.131 pCi/g
Radium 228 2,32 0.268 +-0.224 0.500  pCilg
Ruthenium-106 U 0.399 0.673 +-0.186 0800  pCilg
Sodium-22 U 000205 0094  +-0.0285 0080  pCilg
Strontium-85 U 0.0705 0.0847 +-0.0256 pCirg
Thallium-208 0.689 0.0675 H-0.0575 0080  pCilg

DJS
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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: March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8318 Project; LANLO1004
Sample ID: 247797005 ClientID: LANLOIO

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 -0.0917 0.538 +-0.159 pCi/g

Thorium-231 u 0.139 1.32 +-0.440 pCi/g

Thorium-234 U 1.70 3.09 +-0.870 200  pCilg

Tin-113 U -0.00937 0.0895 +/-0.0273 0.100 pCi/g

Uranium-235 U 0.0786 0.398 +-0.120 0.500 pCi/g

Yttrium-88 U 0.016 0.067 +-0.0188 0.100  pCilg

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritivm 2240 121 +H-177 250  pCi/L KXK2 03/11/101156 961540 5

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 Moditied
3 DOE EML HASL-300, U-02-RC Maodificd
4 DOE HASL 300, 4.5.2.3/Ga-01-R
5 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 84.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 83.6 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 923 (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

The TIC is a suspected aldol-condensation product

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

TR ®m >V A

DJS
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Monday, February 22, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1984
LOS ALAMOS REQUEST NUMBER: 10-1984
NATIONAL LABORATORY
ATTN: Valerie Davis TURNAROUND/REPORT DUE: 3/24/2010

General Engineering Laboratories, inc., TURNARQUNDREQ'D: 30
Charleston, SC.

2040 Savage Rd

Charleston, SC 28407

LABREQUEST COMMENTS: - Qe+18T 0( .

SAMPLE ID. CTNR CTNRDESC ORDER PRESERV MATRIX
RE15-10-8317 1 POLY AMZ241+GS+HSOPU+HISO None R
U
RE15-10-8317 1 POLY H3 Ice R
RE15-10-8319 1 POLY AM241+GEHSOPUHSO None R
. U
RE15-10-8319 1 POLY H3 lee
RE15-10-8316 1 POLY AM241+GSHSOPUASO None
U
RE15-10-8316 1 POLY H3 Ice
RE15-10-8326 1 POLY AM241+GSHSOPUHSO None
u
RE15-10-8326 1 POLY H3 lee R
RE15-10-8318 1 POLY AM241+GSHSOPUHSO None R
U
RE15-10-8318 1 POLY H3 R
Date Time cewed By: @ Date
s [Odwj0ie. %R _ LO&QEH’Q;._LQ 05 56
Printed Name Signature
Printed Name Signature Printed Name Sigriature
Printed Name Signature B Printed Name Signatura
Received for DISPOSAL By: Date Time Remarks:

Printed Name Signature

Page 5 of 529
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{ Laboratories L.

f PQ Box 30712 Charleston, SC 29417
a member of The GEL Group k¢ 2040 Savage Road  Charleston, SC 29407

P 843.556.8171 F B43.766.1178

March 01, 2010 www.gel.com

Ms. Joylene Valdez

Los Alamos National Laboratory

PO Box 1663

TA-03, SM271, Drop Pt. 02U, Rml111
Los Alamos, New Mexico 87545

Re: LANL ER Project
Work Order: 247797
SDG: 10-1984

Dear Ms, Valdez:

GEL Laboratories, LLC (GEL) appreciates the opportunity to provide the following analytical results for
the sample(s) we received on February 23, 2010, 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 satistaction. If you have
any questions, please do not hesitate to call me at (843) 556-8171, ext. 4485.

Sincerely,

Valerie Davis
Project Manager

Purchase Order; 72733-001-09
Chain of Custody: 10-1984
Enclosures

problem solved



Los Alamos National Laboratory (72733-001-09)
LANL ER Praject
Work Order #: 247797
SDG: 10-1984
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Case Narrative for
Los Alamos National Laboratory (72733-001-09)
LANL ER Project
Workorder #: 247797
SDG #:10-1984

March 01, 2010

Laboratory Identification:

GEL Laboratories LLC

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Sumary

Sample receipt The samples arrived at GEL Laboratories LLC, Charleston, South Carolina on February 23,
2010 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 7,11,12C temperatures. Shipping container
temperature was within specification (0 - 6C).

Sample Identification The laboratory received the following samples:

Laboratory ID  Client ID

247797001 RE]5-10-8317
247797002 RE15-10-8319
247797003 REI15-10-8316
247797004 RE15-10-8326
247797005 RE15-10-8318

Case Narrative

Sample analyses were conducted using methodology as outlined in GEL Laboratories, LLC (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.

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.

@%‘““E

Valerie Davis

Project Manager

GEL Laborztories paoe ) RO3072 Crarleston, 5C 20417 2040 Savago Road Charieston, §G 20407 P 843.556.8171 F 843.766.1178 www.gel.com



Page 3 of 529

List of current GEL Certifications as of 01 March 2010

State Certification
Arizona AZ0668
Arkansas 88-0651
CLIA 4200904046
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
1SO 17025 2567.01
Idaho SC00012
1llinois ~ NELAP 200029
Indiana C-5C-01
Kansas — NELAP E-10332
Kentucky 90129
Louisiana — NELAP 03046
Maryland 270
Massachusetts M-S8C012
Nevada SC00012
New Jersey — NELAP SC002
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 Cl641




Chain of Custody and
Supporting
Documentation
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Page 1 of

Monday, February 22,2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-1984
LOS ALAMOS REQUEST NUMBER: 10-1984
NATIONAL LABORATORY
ATTN: Valerie Davis TURNAROUND/REPORT DUE: 3/24/2010

General Engineering Laboratories, Inc., TURNARQUND REQ'D: 30
Charleston, SC.

2040 Savage Rd

Charleston, SC 29407

LABREQUEST COMMENTS: A LH—TL@(_LO( “

SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
RE15-10-8317 1 POLY AM241+GS+ISOPU+ISO None R
U
RE15-10-8317 1 POLY H3 lce
RE15-10-8319 1 POLY AM241+GS+HSOPU+ISO None
u
RE15-10-8319 1 POLY H3 Ice
RE15-10-8316 1 POLY AM241+GS+SOPUHSO None
U
RE15-10-8316 1 POLY H3 Ice
RE15-10-8326 1 POLY AM241+GS+SOPUHSO None
U
RE15-10-8326 1 POLY H3 . )
RE15-10-8318 1 POLY AM241+GS+ISOPU+ISO  None
U
RE15-10-8318 1 POLY H3 R

quished By: Date Time R ceived By: Q Date
I 0,( //,(,//C; 2f22(0 i A ’lfﬁbuﬂ- Lo inH'lesllo DES 5%
ringé Signatéfe Printed Name Signature
Printed 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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|.aboratories LLc

SAMPLE RECEIPT & REVIEW FORM

Client: LANL

SDG/ARCOC/Work Order: 10-1984

Received By: Patricia Dover-Dent

Date Received: February 23, 2009

7209 7850 1518 3C

7209 7850 1562 3C

7209 7850 1573 3C
7209 7850 1492 12C

7209 7850 1595 2C
7209 7850 1632 2C
7209 7850 1529 2C

0

g | o [*If Counts > x2 area background on samples not marked "radioactive”,
Suspected rd Information > | % |contact the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? X |Maximum Counts Observed*: 60 CPM
Classified Radioactive 11 by RSO? X
COC/Samples marked containing PCBs? X
Shipped as a DOT Hazardons? X |Hazard Class Shipped: UN#:
Samples identified as Foreign Soil? X
Sample Receipt Criteria E} g 2 Comments/Qualifiers (Required for Non-Conforming Items)
o ] o ' Circle Applicable:
1 Shipping containers received intact and seals broken damaged container leaking container other (describe)
sealed?
X
.. . Preservation Method:
5 [Samples requiring cold preservation jce bags blue jce dryice none  other (describe
within 0 < 6 deg. C? X 0,2-4 7,11,&12C
Chain of custody documents included
3], .
with shipment? b ¢ .
Circle Applicable:
4 Sa.mple containers intact and sealed? seals broken dammged container lesking comtainer other (describe)
X
.. . Sample ID's, containers affected and observed pH:
5 |Samples requiring chemical If Prescrvation added, Lot#:
preservation at proper pH? X
¢ |VOA vials free of headspace (defined as Sanple ID's and containers affected:
< 6mm bubble)? x
(If yes, immediately deliver to Volatiles laboratory)
7 | Are Encore containers present? X
Id's and tests affected:
8 |Samples received within holding time?
X
9 Sample ID's on COC match ID's on Sample ID's and containers affected:
bottles? X
. . Sample ID's affected:
10 Date & time on COC match date & time thme written on containers, not on COC
on bottles? X
1 Number of containers received match Sample ID's affected:
number indicated on COC? X
12 COC form is properly signed in
relinquished/received sections? X
Comments: FEDEX#S
7209 7850 1530 0C 7209 7850 1610 2C 7209 7850 1584 3C

72097850 1621 4C
7209 7850 1600 7C
7209 7850 1507 11C

Date

Pa ggl\g (g5 B4 review: Initials

b

24|10
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Data Review Qualifier
Flag Definition Sheet
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Data Review Qualifier Definitions

Qualifier Explanation

*

*x

BD

&

N/A

ND

U1

A quality 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 <5X 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

Resultz are either below ghe MDC or tracer recovery is low

Analyte has been confirmed by GC/MS analysis

Regsults are reported from a diluted aliquot of the sample

5-day BOD-The 2:1 depletion requirement was not met for this sample
Organics-Concentration of the target analyte exceeds the instrument calibration range
Metals-%difference of gample 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 sea;ch to make a tentative
identification of the analyte (TIC). Quantitation is based on nearest internal standard
response factor

Spike recovery limits do net apply. Sample concentration exceeds spike concentration
by 4X or more

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

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

QC Samples were not spiked with this compound

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

GEL Laborutories Phge 180GMSQY2 Chareston, SC 20417 2040 Savago Road Charleston, SC 29407 7 843.556.6171 F B43.766.1178
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RADIOLOGICAL
ANALYSIS




Radiochemistry Case Narrative
Los Alamos National Laboratory (LANL)
SDG 10-1984

Method/Analysis Information

Product: AM241

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

Analytical Batch Number: 961200

Prep Batch Number: 957087

Sample ID  Client ID

247797001  RE15-10-8317

247797002  RE15-10-8319

247797003  RE15-10-8316

247797004  RE15-10-8326

247797005  REI15-10-8318

1202061744  Method Blank (MB)

1202061745  247797001(RE15-10-8317) Sample Duplicate (DUP)
1202061746  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 apalytical 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 solutions for these analysis are NIST traceable or verified with a NIST traceable standard and

used before the expiration dates.

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

Quality Control (QC) Information;

Blank Information
Aliquot for sample 1202061744 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 247797001 (RE15-10-8317). The QC was from LANL work

order 247797.

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

Sample 247797002 (RE15-10-8319) was recounted due to a negative result greater than three times the
error. Second count being reported.

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.

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: 961201

Prep Batch Number: 957087

SampleID  Client ID

247797001  RE15-10-8317

247797002  REI15-10-8319

247797003  RE15-10-8316

247797004  RE15-10-8326

247797005  RE15-10-8318

1202061750 Method Blank (MB)

1202061751  247797001(RE15-10-8317) Sample Duplicate (DUP)
1202061752  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 solutions for these analysis are NIST traceable or verified with a NIST traceabie standard and
used before the expiration dates.

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

Quality Control (QC) Information:

Blank Information
Aliquot for sample 1202061750 (MB) was changed to 1.0 per client request.

Designated QC

The following sample was used for QC: 247797001 (RE15-10-8317). The QC was from LANL work
order 247797.
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QC Information
All of the QC samples met the required acceptance Jimits.

CSu
The Pu-238 blank result is 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
Samples 247797001 (RE15-10-8317) and 247797004 (RE15-10-8326) were given additional clean-up
steps and recounted in order to remove suspected interferences.

Miscellaneous Information:

Data Exception (DER) Decumentation

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 Pu-238 blank result is greater than the decision level but less than the MDC.

Qualifier information

Manual qualifiers were not required.

Method/Analysis Information

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

Analytical Batch Number: 961204
Prep Batch Number: 957087
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Sample ID  Client ID

247797001 RE15-10-8317

247797002 RE15-10-8319

247797003 RE15-10-8316

247797004 RE15-10-8326

247797005 RE15-10-8318

1202061756  Method Blank (MB)

1202061757  247797001(RE15-10-8317) Sample Duplicate (DUP)
1202061758  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 controlied 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 solutions for these analysis are NIST traceable or verified with a NIST traceable standard and
used before the expiration dates.

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

Quality Control (QC) Information:

Blank Information
Aliquot for sample 1202061756 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 247797001 (RE15-10-8317). The QC was from LANL work
order 247797.

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

CSU
The U-233/234 blank result is 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.
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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.

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.

Qualifjer information

Manual qualifiers were not required.

Method/Analysis Information

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

Analytical Batch Number: 957136
Prep Batch Number: 957087

Sample ID  Client ID

247797001 RE15-10-8317

247797002  RE15-10-8319

247797003  RE15-10-8316

247797004  RE15-10-8326

247797005  RE15-10-8318

1202052272 Method Blank (MB)

1202052273  247809001(RE46-10-13335) Sample Duplicate (DUP)
1202052274  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on a "dry weight” basis.
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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# 19.

Calibration Information:

Calibration Information

All initial and continuing calibration requirements have been met. The initial Calibrations were
performed in March 2009, May 2009, June 2009, July 2009, October 2009, November 2009 and
February 2010.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and

used before the expiration dates.

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

Quality Control (QC) Information:

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

Designated QC
The following sample was used for QC: 247809001 (RE46-10-13335). The QC was from LANL work
order 247809.

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

CSuU
The blank 1202052272 (MB) result is greater than 1.65 times the CSU but less than the MDC for
Am-241, Cs-134, and Y-88.

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
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Additional comments were not required for this sample set.

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

Qualifier information
Qualifier Reason Analyte
Data rejected
Ul due to Bismuth-211
interference.

Cadmiom-109

Mercury-203
Radium-224
Data rejected
Ul due to low Cesium-134

abundance.
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Sample

247797001

247797002
247797003
247797004
247797005
1202052273
2477917001
247797002
247797003
247797004
247797005
1202052273
247797002
247797001
247797002
247797003
247797004
247797005
1202052273

247797002

247797003
247797004

Client Sample

RE15-10-8317

RE15-10-8319
RE15-10-8316
RE15-10-8326
RE15-]0-8318

RE46-10-13335(247809001DUP)

RE15-10-8317
RE15-10-8319
RE15-10-8316
RE15-10-8326
RE15-10-8318

RE46-10-13335(247809001DUP)

RE15-10-8319
RE15-10-8317
RE15-10-8319
RE]5-10-8316
RE15-10-8326
RE15-10-8318

REA46-10-13335(247809001DUP)

RE15-10-8319

RE15-10-8316
RFE15-10-8326




1202052273  RE46-10-13335(247809001DUP)
Strontium-85 247797002 RE15-10-8319

247797003 RE15-10-8316

247797004 RE15-10-8326

1202052273  RE46-10-13335(247809001DUP)

Method/Analysis Information

Product: H3
Analytical Method: GL-RAD-A-002
Analytical Batch Number; 961540

SampleID  Client ID

247797001 RE15-10-8317

247797002  RE15-10-8319

247797003 RE15-10-8316

247797004  RE15-10-8326

247797005  RE15-10-8318

1202062409  Method Blank (MB)

1202062410 247920002(WSTPU-10-13410) Sample Duplicate (DUP)
1202062411  Laboratory Control Sample (LCS)

The samples in this SDG were analyzed on an "as received" 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-002 REV# 18.

Calibration Information:

Calibration Information

Allinitial and continuing calibration requirements have been met. The initial Calibration was
performed in August 2009.

Standards Information

Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and
used before the expiration dates.
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Sample Geometry
All counting sources were prepared in the same geometry as the calibration standards.

Quality Control (QC) Information:

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

Designated QC
The following sample was used for QC: 247920002 (WSTPU-10-134]0). The QC was from LANL

work order 247920.

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

CSuU
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 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 blank result is less than the decision level,

Qualifier information

Manual qualifiers were not required.

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;
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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:

b Tk A FNT 2O

Reviewer/Date:
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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: 10-1984 GEL Work Order: 247797

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

Where the analytical method bas been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC 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.

™7 — —
Reviewed by e Ag"-“‘*"‘“c‘:?*- s
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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:  March 19, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample 1D: RE15-10-8317 Proiect; LANLO1004
Sample ID: 247797001 Client ID:  LANLO10
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 6.34%
_Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.000211 0.021 +/-0.00315 0.050 pCi/g AYB1 03/16/100738 961200
1SOPU "Dry Weight Corrected”
Plutonjum-238 U 0.000845 0.0282 +/-0.00256 0.050  pCi/g AYB1 03/18/102059 961201
Plutonium-239/240 U 0.00302 0.0238 +/-0.00336 0.050 pCi/g
1SOU "Dry Weight Corrected”
Uranium-233/234 0.862 0.130 +/-0.0897 0.100 pCi/g AYBI 03/17/10 1834 961204
Uranium-235/236 U 0.0455 0.0793 +/-0.0164 0.100 pCi/g
Uranium-238 0.769 0.0913 +/-0.0827 0.100  pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-24] U 0.0597 0.130 +/-0.0415 0.200 pCi/g MXRI1 03/05/10 1027 957136
Bismuth-211 Ul 486 0.402 +/-0.356 pCi/g
Bismuth-214 1.67 0.152 +/-0.124 0.200 pCi/g
Cadmium-109 ul 5.49 1.16 +-0.540 pCilg
Cerium-139 u 0.0387 0.0637 +/-0.0185 0.050 pCi/g
Cesium-134 U 0.0542 0.111 +/-0.0358 0.100 pCi/g
Cesium-137 U 0.044 0.0812 +/-0.0233 0.100 pCi/g
Cobalt-60 u 0.0159 0.0909 +/-0.0273 0.100 pCi/g
Evropium-152 U -0.0932 0.191 +/-0.0728 0.200 pCi/g
Lanthanum-140 U -0.112 0.152 +/-0.0543 pCi/g
Lead-212 2.25 0.113 +-0.139 0.100  pCi/g
Lead-214 1.76 0.146 +/-0.138 0.100  pCig
Mercury-203 U 0.0273 0.0831 +/-0.0237 0.100  pCig
Potassium-40 36.1 0.691 +/-1.54 1.00 pCi/g
Radium-223 U 0.878 133 +-0.425 pCig
Radium-224 Ul 6.48 1.21 +/-0.758 pCi/g
Radiym-226 1.67 0.152 +/-0.124 pCi/g
Radium-228 2.15 0.273 +/-0.219 0.500 pCi/g
Ruthenium-106 U 0.265 0.676 +-0.197 0.800  pCirg
Sodium-22 U 0.0461 0.104 +/-0.0299 0.080 pCi/g
Strontium-85 U 0.0648 0.0861 +/-0.0274 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663

TA-03, SM271, Drop P1. 02U, Rm

Los Alamos, New Mexico 87545 Report Date: March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8317 Proiect: LANLO01004
Sample ID: 247797001 ClientID:  LANLO10

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

Rad Gamma Spec Analysis

GAMMA SPEC "Dry Weight Corrected"

Thallium-208 0.705 0.0752 +/-0.0611 0.080  pCi/g

Thorium-227 U 0.00319 0.507 +/-0.147 pCi/g

Thorium-23] U 0.878 1.33 +/-0.425 pCi/g

Thorium-234 1.96 1.26 +/-0.594 2.00 pCi/g

Tin-113 U 0.00948 0.0969 +/-0.0285 0.100 pCisg

Uranium-235 U 0.294 0.434 +/-0.128 0500  pCi/g

Yttrium-88 u 0.0177 0.080 +/-0.023 0.100 pCi/g

Rad Liguid Scintillation Analysis
H3 "As Received"
Tritium 3890 102 +/-288 250  pCiL KXK2 03/11/100345 961540 6

'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, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
6 GL-RAD-A-002
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americivm-243 Tracer AM241 "Dry Weight Corrected” 84.7 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 812 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 578 (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
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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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8317 Proiect: LANLO1004
Sample ID: _ 247797001 ChentID: L ANLO010
_Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.

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
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
UJ 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.

g2z -TTY
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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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8319 Proiect: LANLO1004
Sample ID: 247797002 ClientID:  LANLO10
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: 3.28%
Em:@:t_er_:_ : I)_u;rier @m — ~ pL___TPU RL Units DF AnalystmD*ate " Time Batch Mtd__

Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”

Americium-241 U 0.00125 0.0225 +/-0.00154 0.050 pCi/g AYB1 03/17/100728 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 u 0.020 0.0304 +/-0.0105 0.050 pCi/g AYB1 03/17/100850 961201 2
Plutonium-239/240 U 7.5E-05 0.0258 +/-0.00295 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.815 0.0775 +/-0.0744 0.100  pCilg AYBI 03/17/10 1834 961204 3
Uranjurn-235/236 0.051 0.0473 +/-0.016 0.100 pCi/g
Uraniom-238 0.899 0.0545 +/-0.0805 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.0265 0.191 +/-0.0603 0.200 pCi/g MXR1 03/05/101028 957136 4
Bismuth-211 Ul 4.7 0.363 +/-0.341 pCi/g
Bismuth-214 1.56 0.115 +/-0.118 0.200 pCi/g
Cadmiom-109 Ul 2,72 1.23 +/-0.547 pCi/g
Cerium-139 U 0.00688 0.0535 +/-0.0159 0.0s0  pCi/g
Cesium-134 ul 0.119 0.0938 +/-0.0424 0.100 pCi/g
Cesium-137 U -0.00198 0.0637 +/-0.0188 0.100  pCi/g
Cobalt-60 u -0.0107 0.0586 +/-0.0183 0.100  pCilg
Europium-152 U 0.0268 0.169 +/-0.0508 0.200 pCilg
Lanthanum-140 U 0.108 0.166 +/-0.0474 pCi/g
Lead-212 221 0.097 +/-0.122 0.100 pCi/g
Lead-214 L7 0.132 +/-0.132 0.100 pCi/g
Mercury-203 ul 0.070 0.0661 +-0.0275 0100  pCilg
Potassium-40 37.0 0.542 +/-1.85 1.00 pCilg
Radivm-223 U 0.393 1.14 +/-0.324 pCi/g
Radium-224 ul 579 1.04 +/-0.655 pCi/g
Radium-226 1.56 0.115 +/-0.118 pCi/g
Radium-228 2.34 0.234 +/-0.206 0.500 pCi/g
Ruthenium-106 U -0.194 0487 +/-0.150 0800 pCi/g
Sodium-22 U 0.0144 0.0781 +-0.0228 0.080 pCi/g
Strontivm-85 Ul 0.0857 0.0737 +/-0.0214 pCilg
Thallium-208 0.698 0.0567 +/-0.0552 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: March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE15-10-8319 Proiect; LANLO1004
o Sample ID: . 247797002 _ Client ID:  LANLO010 _ .
Parameter __Qualifier Result DL TPU RL  Units DF Apalyst Date  Time Batch Mid.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"

Thorium-227 U -0.244 0.444 +/-0.134 pCi/g
Thorium-231 u 0.393 1.14 +/-0.324 pCi/g
Thorium-234 U 1.39 1.72 +/-0.735 2.00 pCi/g
Tin-113 U -0.0584 0.0681 +/-0.0223 0.100 pCi/g
Uranium-235 U 0.106 0.347 +/-0.102 0.500 pCi/g
Yttrium-88 U -0.0131 0.0469 +/-0.0157 0.100 pCi/g
Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium 9216 203 +/-107 250 pCi/L KXK2 03/11/100548 961540 5

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 HASL 300, 4.5.2.3/Ga-01-R
5 GL-RAD-A-002
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected"” 91.2 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 87.5 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected"” 929 (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
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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:  March [9, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8319 Proiect: LANLO01004
o ~____ Sample ID: 247797002 ClientJD:  LANLO10 |
_Parameter Qualifier Result DL TPU RL Units DF_ Analyst Date  Time Batch Mtd.

}  Value is estimated

M M if above MDC and less than LLD

M Matrix Related Failure

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

UJ  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 Mcxico 87545 Report Date:  March 19, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample 1D: RE15-10-8316 Proiect; LANLO01004
Sample ID: 247797003 ClientID:  LANLOI0
Matrix: R
Collect Date; 17-FEB-10
Receive Date: 23-FEB-10
Collector: Client
Moisture: A.02%
Parameter ~_Qualifier Result DL TPU RL Units DF  Apalyst Date Time Batch Mud.
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U -0.00608 0.0217 +/-0.00259 0050 pCig AYBI1 03/16/100738 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.020 0.0323 +/-0.0112 0.050  pCi/g AYBI1 03/17/100850 961201 2
Plutonium-239/240 U 0.0194 0.0274 +/-0.00751 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.948 0.0929 +/-0.0883 0.100 pCi/g AYBI1 03/17/101834 961204 3
Uranium-235/236 U 0.0448 0.0568 +/-0.0161 0.100 pCi/g
Uranium-238 0.867 0.0653 +/-0.0819 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.00187 0.194 +/-0.0627 0.200  pCi/g MXR1! 03/05/101029 957136 4
Bismuth-211 ul 4.99 0.303 +/-0.409 pCi/g
Bismuth-214 144 0.0963 +/-0.112 0.200  pCisg
Cadmium-109 Ul 3.93 1.04 +/-0.517 pCi/g
Cerfum-139 U -0.00706 0.046 +/-0.0135 0.050  pCi/g
Cesium-134 Ul 0.0982 0.0963 +/-0.0458 0.100 pCi/g
Cesium-137 U -0.0519 0.0527 +/-0.0184 0.100 pCi/g
Cobalt-60 U -0.00804 0.063 +/-0.0195 0.100 pCi/g
Europium-152 u 0.107 0.162 +/-0.0519 0.200 pCi/g
Lanthanum-140 U -0.0693 0.133 +/-0.049 pCi/g
Lead-212 2.11 0.0921 +/-0.159 0.100 pCi/g
Lead-214 1.81 0.110 +/-0.157 0.100  pCi/g
Mercury-203 U -0.0283 0.0595 +/-0.019 0.100 pCi/g
Potassium-40 40.9 0.539 +/-2.02 1.00 pCi/g
Radium-223 U -0.659 0.973 +/-0.368 pCi/g
Radium-224 ul 4.38 0.988 +/-0.614 pCi/g
Radium-226 1.44 0.0963 +/-0.112 pCi/g
Radium-228 193 0.245 +/-0.197 0.500 pCi/g
Ruthenium-106 U 0.12] 0.556 +/-0.162 0800  pCig
Sodium-22 u -0.0243 0.0706 +/-0.0229 0.080 pCi/g
Strontium-85 ul 0.0744 0.0687 +/-0.0203 pCilg
Thallium-208 0.604 0.0576 +/-0.049 0.080 pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663

TA-03, SM271, Drop P1. 02U, Rm

Los Alamos, New Mexico 87545 Report Date: March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8316 Proiect; LANLO1004
. Sample ID: 247797003 Chent ID:  LANLO10 -
Parameter Qualifier Result DL TPU RL Units DF Anpalyst Date  Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 u -0.215 0.384 +/-0.122 pCi/g

Thorium-231 U -0.659 0.973 +/-0.368 pCi/g

Thorium-234 U 1.45 1.68 +/-0.739 2.00  pCig

Tin-113 u 0.0017 0.0657 +-0.0201 0.100  pCi/g

Uranium-235 U 0.101 0.326 +/-0.0929 0.500  pCilg

Yttrium-88 U -0.00602 0.0475 +/-0.0151 0.100  pCi/g

Rad Liquid Scintillation Analysis

H3 "As Received”
Tritium 4550 114 +/-335 250 pCilL KXK2 03/11/10 0750 961540 5

_The following Analytical Methods were performed
Method Description

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

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE HASL 300, 4.5.2.3/Ga-0!-R
5 GL-RAD-A-002
Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 85.9 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 89.0 (509%-105%)
Uranium-232 Tracer 1S0OU "Dry Weight Corrected” 86.3 (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 bolding time was exceeded
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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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8316 Project; LANLO1004
Sample ID: 247797003 Client ID:  LANLO10 _ o
Parameter Qualifier Result DL TPU RL Units DF _Analyst Date Time Batch Mtd.

J Value is estimated

M M if above MDC and less than LLD

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.

Ul Gamma Spectroscopy--Uncertain identification

UJ 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.
b 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 P1. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 19, 2010
Contact: Ms. loylene Valdez
Project: LANL ER Project
Client Sample ID: RE15-10-8326 Proiect: LANLO1004
Sample ID: 247797004 ChentID:  LANLOIO
Matrix: R
Collect Date: 17-FEB-10
Receive Date: 23_FEB-10
Collector: Client
Moisture: 4.01%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mud,
Rad Alpha Spec Analysis
AM24] “"Dry Weight Corrected”
Americium-241 U 0000554 0.0222 +/-0.00256 0.050 pCilg AYB1 03/16/100738 961200 1
ISOPU "Dry Weight Corrected”
Plutonjum-238 U 0.00397 0.0289 +/-0.00433 0.050 pCilg AYB1 03/18/102059 961201 2
Plutonium-239/240 U 0.000866 0.0245 +/-0.00262 0.050  pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.824 0.136 +/-0.088 0.100  pCi/g AYBI 03/17/101834 961204 4
Uranium-235/236 U 0.0655 0.0829 +/-0.0203 0.100  pCig
Uranium-238 0.939 0.0954 +/-0.0974 0.100  pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0963 0.395 +/-0.108 0200 pCi/g MXR1 03/05/101029 957136 5
Bismuth-211 Ul 4.61 0.310 +/-0.282 pCilg
Bismuth-214 1.32 0.113 +-0.108 0.200 pCi/g
Cadmium-109 Ul 3.70 1.36 +/-0.495 pCi/g
Cerium-139 U 0.0139 0.049 +/-0.0141 0.050 pCilg
Cesium-134 ul 0.102 0.0954 +/-0.0533 0.100  pCig
Cesium-137 U -0.0406 0.0607 +/-0.0189 0.100  pCi/g
Cobalt-60 U -0.000425 0.0674 +/-0.0201 0.100 pCi/g
Europium-152 U 0.0133 0.161 +-0.050 0.200 pCi/g
Lanthanum-140 U -0.0203 0.157 +/-0.0491 pCi/g
Lead-212 2.00 0.0918 +/-0.101 0.100  pCi/g
Lead-214 1.67 0.113 +/-0.112 0.100  pCi/g
Mercury-203 U -0.00226 0.0674 +/-0.0193 0.100 pCi/g
Potassium-40 39.1 0.511 +-1.71 1.00 pCilg
Radium-223 U 0.084 1.05 +/-0.340 pCilg
Radium-224 Ul 4.58 0.984 +/-0.702 pCi/g
Radium-226 1.32 0.113 +/-0.108 pCi/g
Radium-228 1.97 0.226 +/-0.202 0500  pCi/g
Ruthenium-106 U -0.165 0.49] +/-0.158 0.800  pCi/g
Sodium-22 U -0.0248 0.0729 +/-0.0228 0.080  pCi/g
Strontium-85 Ul 0.0757 0.0726 +/-0.0217 pCi/g
Thallium-208 0.547 0.0574 +/-0.0489 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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8326 Proiect: LANLO01004
Sample ID: 247797004 o ClientID:  LANLO10 o
Parameter Qualifier Result DL TPU RL  Units DF Apalyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U -0.0931 0433 +/-0.125 pCi/g

Thorium-231 U 0.084 1.05 +/-0.340 pCilg

Thorium-234 U -0.189 3.17 +-0.892 2.00 pCi/g

Tin-113 U 0.0391 0.0767 +/-0.0208 0.100 pCi/g

Uranium-235 U 0.161 0.356 +/-0.102 0.500 pCi/g

Yittrium-88 u 0.017 0.0534 +/-0.0146 0.100 pCi/g
Rad Liquid Scintillation Analysis

H3? "As Received"

Tritium 4370 204 +/-341 250  pCilL KXK2 03/11/100953 961540 6

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, U-02-RC Modified
5 DOE HASL 300, 4.5.2.3/Ga-01-R
6 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 84.7 (50%-105%)
Plutonum-236 Tracer 1SOPU "Dry Weight Corrected” 82.6 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 59.5 (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

D Results are reported from a diluted aliquot of the sample
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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:  March 19, 2010
Contact; Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8326 Proiect: LANLO1004
__ Sample ID: 247797004 ClientID: LANLO10 _ -
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mid.

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

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

ND  Analyte concentration is not detected above the detection limit

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

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

Ul Gamma Spectroscopy--Uncertain identification

Ul  Gamma Spectroscopy--Uncertain identification

X Consuit 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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8318 Proiect: LANLO1004
Sample ID: 247797005 Chent ID:  LANLO10
Matnix: R
Collect Date: 17-FEB-10
Receive Date: 23.FEB-10
Collector: Client
Moisture: 4.55%
Parameter Qualifier i%g:sult ) DL TPU  RL Units DF Analyst Date  Time Batch Mtd___
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.000327 0.022 +/-0.0015 0.050 pCi/g AYBI1 03/16/100739 961200 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0136 0.0326 +/-0.0102 0.050 pCi/g AYBI 03/17/10 0850 961201 2
Plutonium-239/240 u 0.0144 0.0276 +/-0.00657 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.822 0.116 +/-0.086) 0.100 pCi/g AYB1 03/18/101145 961204 3
Uranivm-235/236 U 0.0675 0.0718 +/-0.0201 0.100 pCu/g
Uranium-238 0.809 0.0821 +/-0.0853 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U -0.162 0.346 +/-0.101 0.200 pCi/g MXR1 03/05/101030 957136 4
Bismuth-211 Ul 5.16 0.416 +/-0.369 pCi/g
Bismuth-214 1.62 0.140 +/-0.131 0.200 pCi/g
Cadmium-109 ul 3.49 1.55 +/-0.655 pCilg
Cerium-139 U -0.00268 0.0602 +/-0.0183 0.050 pCi/g
Cesium-134 U 0.113 0.118 +/-0.047 0.100 pCi/g
Cesium-137 u -0.024 0.0731 +/-0.0228 0.100 pCi/g
Cobalt-60 u -0.0184 0.0789 +/-0.0252 0.100 pCi/g
Europiom-152 U 0.0672 0.206 +/-0.0674 0.200 pCi/g
Lanthanum-140 U -0.0538 0.160 +/-0.0521 pCi/g
Lead-212 2.23 0.108 +/-0.134 0.100 pCi/g
Lead-214 1.87 0.142 +/-0.143 0.100 pCi/g
Mercury-203 U 0.0251 0.0829 +/-0.0269 0.100 pCi/g
Potassiom-40 380 0.701 +/-2.10 1.00 pCi/g
Radium-223 U 0.139 1.32 +/-0.440 pCi/g
Radivm-224 Ul 5.25 1.15 +/-0.721 pCi/g
Radium-226 1.62 0.140 +/-0.131 pCi/g
Radium-228 232 0.268 +/-0.224 0.500 pCi/g
Ruthemom-106 u 0.399 0.673 +/-0.186 0.800  pCi/g
Sodium-22 U 0.00205 0.094 +/-0.0285 0.080 pCi/g
Strontium-85 U 0.0705 0.0847 +/-0.0256 pCi/g
Thallium-208 0.689 0.0675 +/-0.0575 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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8318 Proiect; LANLO1004
) Sample ID: _ 247797005 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 -0.0917 0.538 +/-0.159 pCilg

Thorium-231 8] 0.139 1.32 +/-0.440 pCi/g

Thorium-234 U 1.70 3.09 +/-0.870 2.00 pCilg

Tin-113 U -0.00957 0.0895 +-0.0273 0.100 pCi/g

Uranium-235 U 0.0786 0.398 +/-0.120 0500  pCi/g

Y ttrium-88 U 0.016 0.067 +/-0.0188 0.100 pCi/g
Rad Liquid Scintillation Analysis

H3 "As Received"

Tritium 2240 121 +-177 250  pGill KXK2 03/11/101156 961540 5

The following Analytical Methods were performed
Method Description

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

1
2 DOE EML HASL-300, Pu-11-RC Moditied
3 DOE EML HASL-300, U-02-RC Modified
4 DOE HASL 300, 4.5.2.3/Ga-0[-R
5 GL-RAD-A-002
Surrogate/Iracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected” 84.8 (50%-105%)
Plutonium-236 Tracer 1ISOPU "Dry Weight Corrected” 83.6 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 923 (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
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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:  March 19, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE15-10-8318 Proiect: LANLO1004
Sample ID: 247797005 ClientID: _LANLOTO S
Parameter Qualifier Result L DL TPU  RL Units DF Apalyst Date Time Batch Mtd.

J Value is estimated

M Mif above MDC and less than LLD

M  Matrix Related Failure

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.

UT  Gamma Spectroscopy--Uncertain identification

UJ  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 vsing +/-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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Client : Los Alamos National Laboratory
PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico
Contact: Ms. Joylene Valdez
Workorder: 247797
Parmname NOM
Rad Alpha Spec
Baich 961200
QC1202061745 247797001 DUP
Americium-241 u
TPU:
Yield:
QC1202061746 LCS
Americium-241 332
TPU:
Yield:
QC1202061744 MB
Americium-241
TPU:
Yield:
Batch 961201
QC1202061751 247797001 DUP
Plutonium-238 U
TPU:
Yield:
Plutonium-239/240 U
TPU:
Yield:
QC1202061752 L.CS
Plutonium-238
TPU:
Yield:
Plutonium-239/240 41.8
TPU:
Yield:
QC1202061750 MB
Plutonium-238
TPU:
] Yield:
Plutonium-239/240
TPU:
Yield:
Batch 961204
QC1202061757 247797001 DUP
Uranium-233/234
TPU:
Yield:
Uranium-235/236 U
TPU:
Yield:
Uranium-238
TPU:
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@ Summarv Report Date: March 19, 2010
Page 1of 6
Sample Qual QC__ Units RER _REC% _ Range Anlst
-0.000211 U 0.00567 pCilg  0.459 (0-1) AYBI
+/-0.00315 +/-0.00326
847 874
32.4 pCilg 97.9 (75%-125%)
+-2.34
101
U -0.0133 pCi/g
+/-0.0048
7.9
0.000845 U 0.00458 pCi/g 0.151 (0-1) AYBI
+/-0.00256 +/-0.00982
81.2 774
0.00302 U 0.00178 pCi/g  0.0551 0-1)
+/-0.00336 +/-0.00793
81.2 71.4
6.23 pCilg (75%-125%)
+/-0.574
90.4
430 pCi/g 103 (75%-125%)
+/-3.09
90.4
U 0.0265 pCi/g
+/-0.00881
92.7
U 000419 pCilg
+/-0.00561
92.7
0.862 0.869 pCifg  0.0215 (0-1) AYB1
+/-0.0897 +/-0.0915
578 73.3
00455 U 0.0789 pCilg  0.427 (0-1)
+/-0.0164 +/-0.0226
57.8 73.3
0.769 0.829 pCilg  0.177 {0-1)
+/-0.0827 +/-0.0878

Date Time

03/16/1007:39

03/16/1007:38

03/16/1007:39

03/17/1007:28

03/17/1013:28



Workorder: 247797
Parmname NOM
Rad Alpha Spec
Batch 961204
Yield:
QCI1202061758 L.CS
Uranium-233/234
TPU:
Yield:
Uranium-235/236
TPU:
Yield:
Uranium-238 5.75
TPU:
Yicld:
QC1202061756 MB
Uranium-233/234
TPU:
Yield:
Uranium-235/236
TPU:
Yield:
Uranium-238
TPU:
Yield:
Rad Gamma Spec
Raich 957136
QCI1202052273 247809001 DUP
Americium-241 U
TPU:
Bismuth-211 Ut
TPU:
Bismuth-214
TPU:
Cadmium-109 Ul
TPU:
Cerium-139 U
TPU:
Cesium-134 U
TPU:
Cesium-137
TPU:
Cobalt-60 U
TPU:
Europium-152 U
TPU:
Lanthanum-140 U
TPU:
Lead-212
TPU:
Lead-214
TPU:
Mercury-203 U
TPU:
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QC Summary

~ Sample Qual

578

-0.0807 U
+/-0.156
3.89 Ul
+/-0.332
1.18
+-0.113
2.81 Ul
+/-0.650
0.00264 U
+/-0.0191
0.0955 Ul
+/-0.0302
0.131
+/-0.0344
0.00483 U
+/-0.0231
0.00217 U
+/-0.0734
0.0062 U
+/-0.045
1.90
+-0.134
1.41
+-0.127
0.0663 U
+/-0.0283

733

6.03
+/-0.564
935
0.302
+/-0.0839
93.5

5.86
+/-0.551
935

0.00877
+-0.00476
95.5
0.00446
+/-0.00317
95.5

0.00
+/-0.00361
95.5

0.0349
+/-0.098
4.37
+/-0.348
1.31
+/-0.114
2.54
+/-0.474
-0.00471
+/-0.0162
0.149
+/-0.036
0.125
+/-0.0283
-0.014
+/-0.0233
-0.0271
+/-0.0549
-0.0765
+/-0.0434
1.96
+/-0.139
1.59
+/-0.134
0.00818
+/-0.0232

QC  Units

GEL LABORATORIES LLC

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

RER REC%

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g
pCilg
pCg
pCi/g
pCilg
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g
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Range _Anlst

Date Time

102 (75%-125%)

0.228

0.356

0.279

0.120

0.104

0.400

0.0462

0.203

0.114

0.468

0.117

0.336

0.565

(0-1) MXRI
(0-1)
0-n
(0-1)
(0-1)
0-1
0-n
0-1)
0-n
0-1
()]
0-1)

(0-1)

03/17/1013:28

03/17/1013:28

03/05/1013:05



Workorder: 247797
Parmname NOM
Rad Gamma Spec
Batch 957136
Potassium-40

TPU:
Radium-223 U

TPU:
Radium-224 Ul

TPU:
Radium-226

TPU:
Radium-228

TPU:
Ruthenium-106 U

TPU:
Sodium-22 U

TPU:
Strontium-85 ul

TPU:
Thallium-208

TPU:
Thorium-227 U

TPU:
Thorium-231 U

TPU:
Thorium-234 U

TPU:
Tin-113 U

TPU:
Uranium-235 U

TPU:
Yitrium-88 u

TPU:

QC1202052274 LCS

Americium-241 159

TPU:
Bismuth-211

TPU:
Bismuth-214

TPU:
Cadmium-109

TPU:
Cerivm-139

TPU:
Cesium-134

TPU:
Cesium-137 5.55

TPU:
Cobalt-60 6.36

TPU:
Europium-152

TPU:
Lanthanum-140

TPU:
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QC Summary
Sample Qual QC
35.0 341
+/-2.04 +/-1.93
0.0554 u -0.402
+-0.471 +/-0.408
510 Ul 5.18
+/-0.808 +-0.702
1.18 1.31
+#-0.113 +-0.114
2.01 2.09
+-0.199 +/-0.210
-0.0461 U 0.0329
+-0.188 +-0.167
0.0103 U -0.0124
+-0.028 +/-0.0254
0.141 Ul 0.0795
+-0.025 +/-0.0225
0.544 0.575
+-0.056 +/-0.0534
0300 U 0.139
+-0.164 +/-0.138
0.0554 U -0.402
+-0.471 +/-0.408
0232 3.26
+-1.23 +-1.36
-0.00652 U -0.0245
+-0.0267 +-0.0255
0.197 U 0.116
+/-0.136 +/-0.111
-0.0195 U 0.00747
+-0.0187 +-0.0186
14.8

+1-0.762

2.45

+-0.381

0.768

+/-0.144

330

+/-2.24

U 0.0168

+/-0.0233

u 0.112

+-0.049

5.56

+-0.277

6.66

+-0.359

U -0.0694

+-0.103

U -0.103

+/-0.0497

_ Units

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCig
pCi/g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCg
pCi/g
pCi/g
pCi/g
pCi/g

pCi/g

Page 3of 6

RER REC% Range Anlst Date Time
0.111 (0-1)
0.260 (0-1)
0.0268 (0-1)
0.279 (0-1)
0.100 (0-1)
0.111 (0-1)
0213 (0-1)
0.643 (0-1)
0.139 0-1)
0.266 (0-1)
0.260 0-1)
0.585 (0-1)
0.172 (0-1)
0.163 (0-1)
0.362 (0-1)

933 (715%-125%) 03/08/1009:46

100 (75%-125%)

105 (75%-125%)
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GEL LABORATORIES LLC

QC Summary
Workorder: 247797
Parmname NOM Sample Qual QC Units RER REC%
Rad Gamma Spec
Batch 957136
Lead-212 1.19 pCi/g
TPU: +/-0.119
Lead-214 " 0.887 pCilg
TPU: +-0.141
Mercury-203 U 0.025 pCilg
TPU: +/-0.0325
Potassium-40 U 0.669 pCi/g
TPU: +/-0.355
Radium-223 U -0.247 pCi/g
TPU: +/-0.622
Radium-224 2.82 pCilg
TPU: +/-0.680
Radium-226 0.768 pCi/g
TPU: +/-0.144
Radium-228 0.824 pCi/g
TPU: +-0.225
Ruthenium-106 U -0.893 pCi/g
TPU: +/-0.313
Sodium-22 U -0.0166 pCi/g
TPU: +/-0.0315
Strontium-85 U -0.126 pCi/g
TPU: +/-0.0426
Thallium-208 0.478 pCi/g
TPU: +/-0.0741
Thorium-227 U 0.239 pCi/g
TPU: +/-0.232
Thorium-231 U -0.247 pCi/g
TPU: +-0.622
Thorium-234 U 0.392 pCi/g
: TPU: +/-1.30
Tin-113 U 000831 pCilg
TPU: +/-0.0466
Uranium-235 U 0.170 pCilg
TPU: +/-0.164
Yttrium-88 U -0.0339 pCi/g
TPU: +/-0.0261
QC1202052272 MB
Americium-241 1Y) 0.0922 pCi/g
TPU: +/-0.049
Bismuth-211 U 000244 pCig
TPU: +/-0.0604
Bismuth-214 U -0.0209 pCi/g
TPU: +/-0.0217
Cadmium-109 U 0.0132 pCi/g
TPU: +/-0.156
Cerium-139 U 0.00141 pCilg
TPU: +/-0.00645
Cesium-134 u 0.0188 pCilg
TPU: +/-0.00984
Cesium-137 U -0.00469 pCi/g
TPU: +/-0.00929
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Page 4 of 6

Anlst

_Date_Time

03/05/1010:54
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QC Summary

Workorder: 247797

Parmname NOM Sample Qual QC Units

Rad Gamma Spec

Batch 957136

Cobalt-60 U 0.000795 pCi/g
TPU: +/-0.0101

Europium-152 U -0.0328 pCi/g
TPU: +/-0.0237

Lanthanum-140 U -0.0247 pCilg
TPU: +/-0.014

Lead-212 U 0.0169 pCi/g
TPU: +/-0.0155

Lead-214 u -0.0168 pCi/g
TPU: +/-0.0214

Mercury-203 U 0.0057 pCi/g
TPU: +/-0.00835

Potassium-40 U -0.0373 pCi/g
TPU: +/-0.129

Radium-223 U -0.107 pCi/g
TPU: +/-0.143

Radium-224 U -0.105 pCi/g
TPU: +/-0.145

Radium-226 0] -0.0209 pCi/g
TPU: +/-0.0217

Radium-228 U 0.0381 pCi/g
TPU: +/-0.0386

Ruthenivm-106 U  1.18E-05 pCi/g
TPU: +/-0.0653

Sodium-22 U -0.00821 pCi/g
TPU: +/-0.00989

Strontium-85 U -0.0284 pCi/g
TPU: +/-0.0136

Thallium-208 U 0.000722 pCi/g
TPU: +/-0.0103

Thorium-227 U -0.0684 pCi/g
TPU: +/-0.0616

Thoriuvm-231 U -0.107 pCi/g
TPU: +/-0.143

Thorium-234 U -0.933 pCi/g
TPU: +/-0.433

Tin-113 U -0.0114 pCi/g
TPU: +/-0.00983

Uranjum-235 U -0.0601 pCi/g
TPU: +/-0.0485

Yttrium-88 u 0.0144 pCi/g
TPU: +/-0.00644

Rad Liquid Scintillation

Batch 961540

QC1202062410 247920002 DUP

Tritium 109 108 pCi/L

TPU: +/-33.9 +/-33.6
QC1202062411 LCS

Tritium 5540 5240 pCVL

TPU: +/-479
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RER _REC% _ Range Anlst
0.00856 (0-1) KXK2Z 03/12/1018:22

94.7 (80%-120%)

03/12/1020:24
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QC Summary
Workorder: 247797 Page 6of 6
Parmname ~ __NoM Sample Qual QC _ Units RER _REC% _ Range Anlst Date Time
Rad Liquid Scintillation
Batch 961540
QCI202062409  MB
Tritium U -7.93 pCi/L 03/12/1016:18
TPU: +/-28.7
Notes:

The Qualifiers in this report are defined as follows:

*
+*

o VA

=
o

L Z—-TTUnN

Analyte is a surrogate compound

Result is less than value reported

Result is greater than value reported

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

Estimated Value

Analytical holding time was exceeded

Value is estimated

M if above MDC and less than LLD

Matrix Related Failure

RPD or %Recovery limits do not apply.

Analyte concentration is not detected above the detection limit

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

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

Gamma Spectroscopy--Uncertain identification

Gamma Spectroscopy--Uncertain identification

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

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

Preparation or preservation holding time was exceeded

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 Jess 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, Rev10

Batch# 96 I:ZOO Product: _:Am Date: 3// ! g,/ 10

Crtena: Yes JNo Commenis

Sample Solids are less than or equal to 100 mg for GAB.

JIA

Samples have been blank corrected (if required)

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

Instrument source check is within limils.
Instrument bkg check is within limits.

Method ADL/ LLD has been met,

It duplicate activities are less 5° MDA/ MDC, then RPD

is 100% or less. Il greater 5* MDA/ MDC, then RPD 20% or
less. It below the MOA/ MDC, the RPD is 0%.
Or meets the client's required RER acceptance crtena.

Tracer yiekd i5 15-125% . Carrier yield 25-125%.
Or meels the client's coniract acceptance criteria.

Method blank is less than the RDU LLD.
(M rad samples. < 5% of lowest activity)

Sample was run within hoid time.

Sample was correctly preserved if required.

Smears Taken for Radioactive baiches.

AIA

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

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

No franseription errors are apparent.

Aux dala is correct.

MIA

Client Special requirements page has been checked.

Raw Dala ard/ or spectrum ara included and praperly statused.

QC data entered into QC database and batch is in REVW

Hit notification complete (if necessary)

NiA

TR RE ] RS SRR

Batch entered into Case Narrativa.

Batch Data Exception Reports (DER) completed, if applicable, /\/ LA
Batch Data Exception Reports (DER) second reviewed and

disposition verified 10 be compleled. /l/ fA,
Aliquot Correction completed i required. ' N e

(It REMP, results above MDC have been verified

Review sample historical results if available \/
| by historical rasults, recount or re-analysis.)

GEL t.aboratories, LLC
RADchecklistrev10, revised 1132010 -

mwmerié‘ ' 3{/’7//0
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Blank Correction Report

Batch ID 961200
GEL Sample ID  Client sample ID Parametar - Aliquot Result TPU MDA Aliquot Units Activity <5X
Corrected Correctad
Biank Result Blank
1202061745 DUP Americium-241 1269 0.00567 0.00326 0.0208 -01055556  pCilg NO
1202061746 LCS Americium-241 0.106 g 324 234 0.218 S12547170  pClg NO
1202061 7),4 MB Americium-241 1009 0.0133 0.0048 0.0256 -0133 pClig NO
247548001 RE46-10-13324  Americium-241 1269 -0.00181 0.00748 0.0217 -.01055556 pCilg NO
247549002 RE46-10-13323  Americium-241 125¢ 0.00279 0.00208 0.0226 -01064 pCilg NGO
247545003 RE46-10-13361  Amenicium-241 1269 0.00232 0.0018 0.0202 ~.01055556  pCilg NO
247549004 RE46.10-13380  Americum-241 1259 -0.00289 0.00184 0.0218 -.01084 pCilg NO
247551001 RE15-10-8349  Americium-241 126g 0.000275 0.00154 0.0225 57055556 pCilg NO
247551002 RE15-10-6348  Americium-241 126g 0.00155 0.00266 0.0307 -.01055556 pCilg NO
247797001 RE15-10-8317  Americium-241 126¢ 0.000211 0.00315 0.021 -.01055556  pCiig NO
247787002 RE15-10-8319  Americum-241 136¢ 0.00125 0.00154 0.0225 -01055556  pCilg NO
247797003 RE15-10-8316  Americum-241 1259 -0.00608 0.00259 0.0217 ~01064 . pCifg NO
247797004 RE15-10-8326  Americum-241 126¢ 0.000554 0.00256 0.0222 -01055556  pCilg NO
247797005 RET5-10-8318  Americium-241 125¢g -0.000327 0.0015 0.022 -01064 ~ "pCilg NO
248239001 RE11-10-1859  Americium-241 1259 0.00141 0.00183 0.0217 -01064  pCilg NO
748739002 RE11-10-1860  Americium-241 126g 0.00182 0.00155 00227 -.01055556 pCig NO
248239003 RE11-10-1872  Americium-241 126g 0.000152 00019~ 0.0226 -01055556  pCilg NO
248235004 RET1-10-1857  Americium 241 125¢ 0.000959 0.00315 0.0221 -.01064 pCilg NO
248239005 RE11-10-1856  Americium-241 1269 0.00308 0.00272 0.0219 -01055556  pCig NO
248239006 RE11-10-1858 Amernicium-241 126g 0.00245 0.00208 0.0213 -01055556 pCilg NO
248236007 RE11-10-1871  Amerdum-241 1269 0.0158 0.00493 0.0216 -01055556  pCug NO
General Engineering Laboratories Blank Comrection Report Version 1: Page: 10f 1
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Radiochemistry Batch Checklist, Rev1

Batch# O{ 01201 Products. P

[0

ritena:

No

Comments

Sample Solids are less than or squal 10100 mg lor GAB.

Ml

Samples have been blank cormected (if required)

If activity less 10* MDA/ MOC, error is 150% or lass of
sample activity. If greater 10° MDA/ MDC, error s 40%
0f less. It below the MDA/ MDC, error Is okay.

inslrument source check is within fimits,
instrument bkg check is within imits,

Moethod RDL/ LLD has bean met.

NAYANA

1§ dmhelll activiies are less 5° MDA/ MDC, then RPD

is 100% or tesa. if greater 5° MDA/ MDC, then RPD 20% or
loss. ¥ below the MDA/ MDC, the RPD is 0%.

Or meeis the chent's required RER acceplance criteria.

Tracer yield Is 15-125% . Carmier ywid 25-125%.
Or mests the client's contract acceplance criteria._

Mathod blank Is less than the RDL/ LLD.
(it rad samples, < 5% of lowest activity)

case parf At L

Sample was nm within hold tine,

< [N\ S

Sampile was comeclly presarved il required.

P\P.

Smear Taken for Radioactive baiches.

Na

Mathod Spike and LCS are within
75-125% or meets the client's contract aeeaphnm critoria.

N

biank spaces on data forms.
Al line outs initialed and dated.

No ion arrors are apparant.

Aux data Is correct.

Ma

[Client Special requirements page has been checked.

Raw Data and/ o specirum ara included and properly staiused.

AN

AN

QC data entared into OC databass and baich is in REVW

Hit notification complets (it necessary)

~la

|Baich entsred into Case Namalive.

R4 Zup«:ceo.

INN

VER 20lbsteO

Aliquot Correction completed H required.

M

Feview sample historical resulta il availabla
(it REMP, results above MDC have been verilied
| by historicat resuks, recount or re-analyais.)

N

GEL Laboratones, LLC
RADcheckiistrevi0, revised 1/

3l

5//4//2:
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GEL Laboratories LLC
Form GEL-DER

DER Report No.: 806560
Revision No.: 2

? DATA EXCEPTION REPORT
Mo.Day Yr. Division: J Quality Criteria: Type:
19-MAR-10 Radiochemistry I SOP Process
Instrument Type: Test / Method: Matrix Type: | Client Code:
ALPHA SPECTROMETER DOE EML HASL-300, Pu-11-RC Solid ‘ LANL
Batch ID: Sample Numbers:
961201 see below

Application Issues:
Other

Specification and Requirements
Exception Description:

Potentially affected work order(s)(SDG): 247549(10-1966),247551(10-1969),247797(10-1984),248239(10-2133)

DER Disposition:

1. Samples 247549004 and 948239003 did not achieve 400 tracer
counts due to shortened count time to minimize tailing from the Pu-236
tracer into the Pu-238 region off interest.

1. The client tracer yield recovery requirements and requested detection
limits were met. Reporting results.

Originator's Name:
Denise Green 19-MAR-10

Page 65 of 529

Data Validator/Group Leader:
Jessica Downey 19-MAR-10
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Blank Correction Report

Batch ID 961201
GEL SampleID  Client sample ID  Parameter Aliquot Result TPU MDA Aliquot Units  Activity <5X
Corrected Corrected
Blank Result Blank
1202061751 DuP Phutonium-238 126¢g 0.00458 0.00962 0.0312 021031746  pCig YES
Piutonium-239/240 1.26 g 0.00178 0.00793 0.0264 003325397 pCilg YES
1202061752 LCS Plutonium-238 0.106 g 6.23 0.574 0.311 25 pCiig NO
Plutonium-239/240  0.106 g 43,0 3.09 0.264 039528302  pCilg NO
1202061750 MB Piutonjum-238 100¢g 0.0265 0.00881 0.0312 0265 pCig YES
Plutonium-230/240 1.00 g 0.004190 0.00561 0.0264 00419 pCilg YES
247548001 RE46-10-13324  Plutonium-238 126g 40.000259 0.00671 0.0278 021031746 pCilg YES
Plutonium-239/240 1.26 g 0.00298 0.00332 0.0235 003325397 pCilg YES
2475498002 RE46-10-13323  Plutonium-238 1259 0.0177 0.00634 0.0276 0212 pCilg YES
Plutonium-239/240 1.25¢ 0.0122 0.00556 0.0234 003352 pCilg YES
247549003 RE46-10-13361  Plutonium-238 1269 0.00844 0.00496 0.0200 021031746  pCilg YES
Plutonium-239/240 1.26 g 0.00479 0.0034 0.0254 003325397  pCilg YES
247549004 RE46-10-13380  Phronium-238 1359 0.0212 0.00827 0.0355 0212 pCilg YEs
Plutonium-239/240 1.25¢g 0.0142 0.00642 0.0301 003352 pCilg YES
247551001 RE15-10-8349  Pltonium-238 1264 0.0205 0.00847 0.0242 021031746  pCilg YES
Plulonium-239/240 126 ¢ 0.0148 0.00665 0.0205 003325397  pCilg YES
247551002 RE15-10-8348  Phitonium-238 1269 0.0047 0.00708  0.0289 021031746  pCilg YES
Plutonium-239/240 1.26 g 0.00397 0.00434 0.0245 003325397 pCilg YES
247797001 RE15-10-8317  Pllonium-238 1269 0.000845 0.00256 0.0282 021031746 pCil YES
Plulonium-239/240 1.26 g 0.00302 0.00336 0.0238 003325397 pCilg YES
247797002 RE15-10-8319  Plutonium-238 1269 0.020 0.0105 0.0304 021031746 pCilg YES
Piutonium-239/240 1.26g 7.75E-05 0.002095 0.0258 003325397 pCifg YES
247797003 RE15-10-8316  Phionium-238 1289 0.020 0.0112 0.0323 0212 pCilg YES
Plutonium-239/240 1.25¢g 0.0194 0.00751 0.0274 .003352 pCilg NO
247797004 RE15-10-8326  Plionum-238 1269 0.00397 0.00433 0.0289 021031746 pCilg YES
Plutonium-239/240  1.26 g 0.000886 0.00262 0.0245 003325397  pCilg YES
247797005 RE15-10-8318 Plutonium-238 1.25¢ 0.0136 0.0102 0.0326 0212 pCilg ~ YES
Plutonium-239/240 1.25¢ 0.0144 0.00857 0.0276 003352 pCilg YES
248238001 RE11-10-1858  Piutonium-238 125g 0.000845 0.00256 0.0282 0212 pCilg YES
Phionium-239/240 1.25¢g 0.00303 0.00337 0.0239 .003352 pCilg YES
348236002 "RE11-10-1860  Plutonium-238 1269 0.0243 0.00766 0.0257 021031746 pClig YES
Plutonium-239/240 1.26 g -0.00031 0.00365 0.0217 003325397 pCifg YES
248239003 RE11-10-1872 __ Plitonium-238 1269 0.0291 0.0105 0.0343 021031746 pCilg YES
Plutonium-238/240  1.26 g 0.00417 0.0041 0.0291 .003325397  pCilg YES
248239004 RE11-10-1857  Plutonium-238 1259 0.0222 0.00757 0.0201 0212 pCilg YES
Plutonium-239/240 1.25¢ 0.0234 0.00801 0.0247 003352 pClg NO
248239005 RE11-10-1856 Plutonium-238 125g 0.00469 0.00333 0.0304 .0212 pCiig YES
' Plutonium-239/240 1.25g -0.00197 0.00342 0.0257 .003352 pCilg YES
248739006 RE11-10-1858  Plutonium-238 1269 0.0151 0.00623 0.0314 021031746 pCig YES
General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 2
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Blank Correction Report

GEL Sample 1D  Client saniplo ID Parameter Aliguot Result TPU MDA Aliquot - Units Activity <5X
Cormrected Corrected
Blank Resuit Blank
248239006 RE11-10-1858 Plutonium-239/240 1.26 9 0.00382 0.00376 0.0266 003325397 pCig YES
248239007 RE11-10-1871 Plutonium-238 1269 00187 0.0067 0.0302 021031746 pCilg YES
Plutonium-239/240 1.26 g 0.0498 0.0115 0.0255 003325397 pCilg NO
General Engineering Laboratories Blank Correction Report Version 1 Page: 20f 2
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Radiochemistry Batch Checklist, Rev10

Batch# é ELD L{'

Product: [/( e

Date: 22132}0

Cniena:

Yos No Commenis

Sampia Solids are less than or equal 10100 mg for GAB,

M

Samples have been blank correcied (if required)

It activity less 10" MDA/ MDC, error is 150% or less of
sample activity. Il grealer 10" MOA/ MDC, emor is 40%
or less. i below the MOA/ MOC, error is okay.

Instrument source check is within kmits.
Instrument bkg check is within limits.

Method ROL/ LLD has been met.

It duplicate aclivities are less 5° MDA/ MDC, then RPD

is 100% or less. Il greater 5° MDA/ MDC, then RPD 20% or
less. i betow the MDA/ MDC, the RPD is 0%.

Or meets the client's required RER acceptance criteria.

Tracer yiekd is 15-125% . Carmier yield 25-125%.
Or meels the client's contract acceplanca crileria.

Method biank is Iass than the RDL/ LLD.
(1 rad samples, < 5% of lowest activity)

Cese paradive

Sample was run within hald tsne.

Sample was correctly preserved if raquired.

Smears Taken for Radioactive batches.

MA

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

No biank spaces on data forms.
All line auts inilialed and dated.

No transcription emors are apparent.

Aux dala is comect.

A

Chent Special requirements page has been checked.

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

v
Ve
v
~
V'
NG
vl
v~
v
v~
v©
Ve
Ve

QC daia entered intg QC database and batch is in REVW

Hit natitication compiete (if necessary)

AUA

Balch enlerad into Case Namative.

Balch Dala Exceplion Reponts (DER) completed. ¥ applicable.

M

Baich Data Exception Reports (DER) second reviewed and
disposition verified to be completed.

A

Aliqual Correction completed if reqisred.

MNA

Review sample historical resulls if available
(If REMP, resulls above MOC have been verified
| by historical results. recounl of re-analysis.)

%

GEL Laboratones, LLC
RADchecklistrev10, revised 1/13/2010

S

Primary Raview P

dary Review F d By:

g/ 18/10
i/
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Blank Correction Report

Batch ID 961204
GEL SampleiD  Client sample ID Parameter Aliquot Result TPU MDA Aliquot Units Activity «<5X
Corrected Corrected
Blank Result Blank
1202061757 DUP Uranium-233/234 0.505g 0.869 0.0915 0.138 .017366337 pCilg NO
Uranium-235/236 0.505¢g 0.0789 0.0226 0.0845 008831683  pCilg NO
Uranium-238 0.505 g 0.829 0.0878 0.0973 0 pClig NO
1202061758 LCS Uranium-233/234 0.108¢g 6.03 0.564 "0.492 .081203704 pCilg NO
Uranium-235/236 0.108¢g 0.302 0.0839 0.300 041286206 pClg NO
Uranium-238 0.108¢g 5.86 0.551 0.346 0 pCilg NO
1202061756 MB Uranium-233/234 1.00g 0.00877 0.00476 0.0500 .00877 pCilg YES
Uranium-235/236 1.00g 0.00446 0.00317 0.0311 .00446 pCilg YES
Uranium-238 1009 0.00 0.00361 0.0358 0 pCilg NO
247549001 RE46-10-13324  Uranium-233/234 0.507¢g 0.887 0.0869 0.108 017297830 pCilg NO
Uranium-235/236  0.507 g 0.06817 0.0177 0.0662 008796844 pCilg NO
Uranium-238 0.507 ¢ 0.880 0.0865 0.0761 0 pCilg NO
247549002 RE46-10-13323  Uranium-233/234  0.506 9 1.05 0.106 0.135 017332016 pCig NO
Uranium-235/236 05069 0.0531 0.0181 0.0822 008814229 pCifg NO
Uranium-238 0.506 ¢ 1.068 0.108 0.0945 0 pCilg NO
247549003 REA46-10-13361 Uranium-233/234 0513 g 0.928 0.0008 0.111 017095517 pClig NO
Uranium-235/236 0513 ¢ 0.0826 0.022 0.0677 008693957 pCifg NO
Uranium-238 0513¢g 1.05 0.0999 0.0779 0 pCi/g NO
247549004 RE46-10-13380  Uranium-233/234 05069 0.841- 0.078 0.0843 017332016  pCilg NO
Uranium-235/236 05069 0.0295 0.014 0.0615 .008814229 pCily YES
Uranium-238 0.506 g 0.720 0.0691 0.0592 ] pCiig NO
247551001 RE15-10-8349 Uranium-2337234 0504 g 0.958 0.0906 0.101 017400794  pCilg NO
Uranium-235/236 0.504 g 0.0621 0.0172 0.0619 .008849208 pCilg NO
Uranlum-238 0.504 g 145 0.127 0.0712 0 pClig NO
247551002 RE15-10-8348 Uranium-233/234  0.508 g 0.886 0.0847 0.0988 017220862 pCilg  NO
Uranium-235/236 0.509¢g 0.0693 0.020 0.0603 008762278  pCilg NO
Uranium-238 0.509¢g 0.960 0.0903 0.0694 0 pCifg NO
247797001 RE15-10-8317 Uranium-233/234 0.506 g 0.862 0.0897 0.130 017332016  pCilg NO
Uranium-235/236 0.506 g 0.0455 0.0164 0.0793 008814229 pCilg NO
Uranium-238 0.506 ¢ 0.769 0.0827 0.0913 0 pCilg NO
247797002 RE15-10-8319 Umanium-2337234 0514 ¢g 0.815 0.0744 0.0775 017062257 pCilg NO
Uranium-235/236 0.514¢g 0.051 0.016 0.0473 008677043 pCilg NO
Uranium-238 0.514g 0.899 0.0805 0.0545 0 pClig NO
247797003 RE15-10-8316 Uranium-233/234 0.505g 0.948 0.0883 0.0929 017366337 pClg NO
Uranium-235/236 0.505¢g 0.0448 0.0161 0.0568 008831683 pCilg NO
Uranium-238 0.505 9 0.867 0.0819 0.0653 0 pCig NO
247787004 RE15-10-8326 ~ Uraniwn-2337234 05039 0.824 0.088 0.136 017435388 pCilg NO
Uranium-235/236  0.503g 0.0655 0.0203 0.0829 008866799  pCilg NO
Uranium-238 0.503 g 0.939 0.0974 0.0854 0 pClig NO
247797005 RE15-10-8318 Uranium-233/234  0.5099 0.822 0.0861 0.116 017220862 pCilg NO
' Uranium-235/236 05099 0.0675 0.0204 0.0718 008762279  pCilg NO
General Engineering Laboratories Blank Correction Report Version 1: Page: 1of 2
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Blank Correction Report

GEL Sample ID  Client sample ID Parameter Allguot Result TPU MDA Aliquot Units Actlvlty <5X
Comected Corrected
Blank Resuit Blank
247797005 RE15-10-8318 Uranium-238 0.508¢g 0.809 0.0853 0.0821 0 pCilg NO
248239001 RE11-10-1859 Uraniwm-233/234 0517 g 0.771 0.083 0.164 .016963250 pCig NO
Uranium-235/236 0.517g 0.0238 0.0139 0.101 008626602 pCilg YES
Uranium-238 0517¢g 0.760 0.0918 0.116 0 pCilg NO
248239002 RE11-10-1860 Uranium-233/234 0520¢g 0.717 0.0869 0.159 016885385 pClig NO
Uranium-235/236  0.520 g 0.0589 0.0227 0.0882 008576923 pCilp NO
Uranlum-238 0.5209 0.853 0.0978 0.112 0 pCl/g NO
248239003 RE11-10-1872 Uranium-233/234  0.505 g 1.50 0.156 0.181 017366337 pCilg NO
Uranium-235/236 0.505g 0.0892 0.0324 0.112 008831683 pCilg NO
Uranium-238 0505¢g 1.84 0.183 0.128 0 pCilg NO
248239004 RE11-10-1857  Uranium-233/234 0.500 ¢ 2.76 0.242 0.143 01754 pCilg NO
Uranium-235/236  0.500 g 0.131 0.0316 0.0681 00892 pCilg NO
Uranium-238 05009 3.06 0.265 0.101 0 pCilg NO
248239005 RE11-10-1856 Uranium-233/234 0514 g 0.832 0.0996 0.175 017062257 pCilg NO
Uranium-235/236 0514 g 0.0151 0.0164 0.108 008877043  pCilg YES
Uranlum-238 05149 0.808 0.0976 0.123 0 pCi/g NO
248739006 RE11-10-1858 Uranium-233/234 05159 0.899 0.101 0.157 017029126  pCilg NO
Uranium-235/236  0.515g 0.053 0.0205 0.0968 008660184 pCllg NO
Uranium-238 0.515¢g 1.02 0.111 0.111 0 pCilg NO
248239007 RE11-10-1871 Uranium-233/234 05039 2.69 0.229 0.124 .017435388 pCilg NO
Uranium-235/238 0503 g 0.163 0.0351 0.0767 008866799 pCllp NO
Uranium-238 0.503¢ 3.02 0.254 0.0877 0 pCilg NO
General Engineering Laboratories Blank Correction Report Version 1: Page:; 20f 2
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Radlochemistry Batch Checklist, Rev10
Date:__3 / ?//O

Batchy_ 391173 L Product__ &~ S

Criteria:

Yes

No

Comments

Sample Solids are less than or equal 10100 mg for GAB.

NA

Samples have been blank corrected (if required)

M

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

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

Mathod RDL/ LLD has been met.

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

is 100% or less. I greater 5* MDA/ MDC, then RPD 20% or
less. If below the MDA/ MDC, the RPD is 0%.

Or meets the client's required RER acceptance criteria.

SRR s

Tracer yield is 15-125% . Carrier yield 256-125%.
Or meats the client's contract acceptance criteria.

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

Sample was run within hold time.

R

Sample was correctly preserved it required.

MA

Smears Taken for Radioactive batches.

N

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

AN

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

No franscription errors are apparent.

N

Aux data is correct.

Client Spacial requirements page has been checked.

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

QC data entered into QC dajabase and baich is iIn REVW

i

Hit riotification complete (if necessary)

NA

Batch enlered into Case Narrative.

Baich Data Exception Reporis (DER) completed, it applicable.

NA

Batch Data Exception Reporis (DER) second reviewed and
disposition verified to be completed.

A

Aliquot Corraction completed if required.

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

GEL Laboratories, LLC
RADchecklistrev10, revised 1/13/2010

Primary Heview Pear i By: 1\&&\ £ / Y’/ {0

Secondary Review Performed By: 4

73

\ X/@Q‘ 3

%,

%4
LANL
3/9
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Failed RDL Report

Batch d Sampld  Sample Type Run Date YIELD Parmname Result MDA RDL
957136 247784002 SAMPLE 05-MAR-10 Americium-241 0.2994 0.361 0.200
Cerium-139 -0.01999  0.05579 0.050
Sodium-22 0.02689 0.08853 0.080
957136 247790002 SAMPLE 05-MAR-10 Americium-241 -0.06284  0.2197 0.200
957136 247790003 SAMPLE 05-MAR-10 Americiurm-241 -0.3174 0.3583 0.200
Cerium-139 0.02974 0.05596 0.050
Sodium-22 -0.01377 0.09138 0.080
Thorium-234 0.5738 3.105 2.00
957136 247797001 SAMPLE 05-MAR-10 Cerium-139 0.0387 0.06366 0.050
Cesium-134 0.05422 0.1113 0.100
Sodium-22 0.04605 0.1035 0.080
957136 247797002 SAMPLE 05-MAR-10 - Cerium-139 0.00688 0.05351 0.050
957136 247797003 SAMPLE 05-MAR-10
957136 247797004 SAMPLE 05-MAR-10 Americium-241 0.09625 0.3947 0.200
. Thorium-234 -0.1887 3.168 2.00
957136 247797005 SAMPLE 05-MAR-10 Americium-241 -0.1616 0.3462 0.200
Cerium-139 -0.00268  0.06017 0.050
Cesium-134 0.1134 0.1184 0.100
Europium-152 0.0872 0.2058 0.200
Sodium-22 0.00205 0.09402 0.080
Thorium-234 1.696 3.085 2.00
957136 247809001 SAMPLE 05-MAR-10 Americium-241 -0.08072  0.5404 0.200
Cerum-139 0.00264 0.06395 0.050
Casium-134 0.09552 0.1113 0.100
Europium-152 0.00217 0.2167 0.200
Sodium-22 0.01033 0.09235 0.080
Thorium-234 0.2318 4.262 2.00
957136 247809002 SAMPLE 05-MAR-10 Americium-241 0.04182 0.2429 0.200
Cerium-139 -0.02171 0.05053 0.050
957136 247809003 SAMPLE 05-MAR-10 Amaricium-241 -0.04399  0.3105 0.200
Cerium-139 0.00601 0.05826 0.050
Sodium-22 0.01431 0.09405 0.080
Thorium-234 2.003 2.965 2.00
957136 247809004 SAMPLE 05-MAR-10 Amaricium-241 -0.1439 0.2695 0.200
Cearium-139 -0.00138 0.05387 0.050
Sodium-22 0.01853 0.08392 0.080
Thorium-234 -0.09398  2.429 2.00
957136 247809005 SAMPLE 05-MAR-10 Americium-241 -0.1277 0.248 0.200
Ceriurmn-139 0.01313 0.05544 0.050
Sodium-22 0.05543 0.09111 0.080
Thorium-234 0.9532 2.303 2.00
957136 247809006 SAMPLE 05-MAR-10 Cesium-134 0.09935 0.1107 0.100
Cesium-137 0.07992 0.1016 0.100
Sodium-22 -0.00021 0.09581 0.080
Page 1
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I QNG WL IS VEL

Batch d Samp id Sample Type Run Date YIELD Parmname Result MDA RDL
957136 247809008 SAMPLE 05-MAR-10 Americium-241 -0.02271 0.293 0.200
_____ Thorium-234 0.7292 2.544 2.00
957136 247809009 SAMPLE 05-MAR-10 Sodium-22 0.01284 0.09505 0.080
957136 247809012 SAMPLE 05-MAR-10 Cerium-139 0.01201 0.05097 0.050
+ Sodium-22 0.0278 0.08419 0.080
957136 1202052272 MB 05-MAR-10
957136 1202052273 DupP 05-MAR-10 Americium-241 0.03488 0.3213 0.200
Cerium-139 -0.00471 0.05414 0.050
Sodium-22 -0.01237 0.08179 0.080
957136 1202052274 LCS 08-MAR-10 Cerium-139 0.01681 0.0818 0.050
Cosium-134 0.112 0.1771 0.100
Europium-152 -0.06839 0.3047 0.200
Mercury-203 0.02499 0.1171 0.100
Ruthenium-106 -0.8931 0.9587 0.800
Sodium-22 -0.01664  0.1013 0.080
Thorium-234 0.3924 4.497 2.00
Tin-113 0.00831 0.1603 0.100
Uranium-235 0.1704 0.5833 0.500
Page 2
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Gamma Review Report based on Result > MDA for Batch:957136 http://prodsvr01.gel.com:7778/pls/lims/gamma_review.create_quals?...

Gamma Review Report based on Result > MDA for Batch:957136

”Sample [ Collect ’ Run | Sample | 1 Cliang | . y
b ZF _Date |  Date Type | Stts | Instance | Client | Project Quals | Zero? | queue.
[247784002 [I7-FEB-1012:00 [05-MAR-101025  [I159 ISAMPLE JLOAD I = [LANL i N [resP
Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Corpme nt
Actinam228 o 1847 02094 pCi/g 0.2692 9107 3 194 IDENTIFIED 9367 o ({7
ggih“m“ - 0.1562 0.0435 pCi/g 0.04713 5107 1 2004 IDENTIFIED 2741

N

N
Barium-137m  HE 01313 0.04797 pCi/g 0.06453 N 662.2

Y

2 529 IDENTIFIED 3628
Bismuth-211 9:”1 4.213 0.3696 pCi/g 0.3532 351.5 2 1231 IDENTIFIED 6.612
Bismuth-214 d L1306  0.1117 pCi/g 0.1332 0200 6089 2 1.659 IDENTIFIED 6.701
Cadmium-109 I’*rr 3,806 0.5984 pCi/g 1.35 Y 86.82 3 1.144 [DENTIFIED 1492
Cerium-143 -— 1210 2076 pCilg 0 N 0 30 SHORT_HLIF @
Cesium-134 L-A 0.1443  0.03379 pCi/g 0.1073 0.100 0 3o FAIL_ABUND 0
Cesium- 137 4"“} 01387 0.05068 pCi/g 0.06817 0.100 6622 2 529 IDENTIFIED 3628
Ciross Gamma - 9287 1389 pCi/g 323 N 0
lodine-135 - 3.55E+16 0 pCi/g 0 N 0 30 SHORT_HLIF 0
Lead-212 w 1.76 0.1282 pCi/g 0.1054 0.100 2384 2 1105 IDENTIFIED 364
lead-214 t/ 1.529 0.1406 pCi/g 0.1285 0,100 3515 2 1.231 IDENTIFIED 6612

3

Neptnium237 ZNT 1109 02095 pCilg 04011 N 8682
Poussim40 U 236 1472 pCUg 0.6183 100 1460 1 2.17 IDENTIFIED 4037
Radium-224 Mf 5213 0.8299 pCi/g 1.131 Y 2413 1.895 IDENTIFIED 14.79
Radiun226 V1306 01117 pCi/g 01332 Y 6089 2 1659 IDENTIFIED 6701
Radium228 V7 1847 0209 pCifg 02692 0500 9107 3 194 IDENTIFIED 9.367
- Thalllum-208 (/ 0.4657 0.05652 pCi/g 0.06766 0.080 5829 1 1387 IDENTIFIED 11.06

1.144 IDENTIFIED 14.92

Thoriun-228 AR 176 01282 pCi/g 00054 N 2384 2 1.105 IDENTIFIED 3.64
Thorium-232 ML 1.847 02094 pCi/g 02692 N 9107 3 194 IDENTIFIED 9.367
Thorium234 4821 1613 pCilg 2785 200 63.13 2 09495 IDENTIFIED 32.23

Tin126 NL 03715 005842 pCi/g 01325 N 8682 3 [.144 IDENTIFIED 14.92

Total Uranium = 14.443  4.80E-06ug/lg 4.1461 N 0

Uranium-238  HE 4821 1613  pCi/g 2785 N 6313 2 0.9495 IDENTIFIED 3223 a | |

fers = Numbcrof __i;otop;”swigentiﬁed with a }(e_:yline at this energy.

LU0 | e | e {p] g S otanc |Gl | ProjctQuny |20 |
fparrsoo_[17FEB-1012:00 [0SMAR-101026 (159 [SAMPLE JloAD T L Jpaite N fRGSP
; Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Comment
Actinium-228 .~ 1609 01886 pCi/g 0.191§ N 9114 3 173 IDENTIFIED [0.01
AmihilationRad. —~  0.16670.03584 pCi/g 0.04404 N 511 1 2 IDENTIFIED 20.97
Bismutr211 a7 3416 02917 pCi/g 0.2895 Y 3519 2 1266 IDENTIFIED 6571
Bismuth-212  HE 1782 03928 pCilg1l19 N 0 3 0 FAIL_ABUND 0
Bismuth-214 1.046 009136 pCi/g 0.1061 0.200 6093 2 1084 IDENTIFIED 6.932
Cadmium-109 £NT 387 03808 pCug108 Y 8724 3 1077 IDENTIFIED 8604
Cerium-143 —_ 560.8 1306 pCilg 0 N 0 3.0 SHORT_HLIF 0 i
Gross Gamm~ — 8.889 1188 pCi/g 2769 N 0 i
lodine-133 HE 1677 5257  pCi/g 0 N 0 30 SHORT HUF 0
Lead-212 e 1.385 009785 pCi/g 0.08265 0.100 2386 2 0931 IDENTIFIED 3828
Lead-214 v 124 01113 pCig 01053 0.100 3519 2 1266 IDENTIFIED 6571 D[ |
1of12 3/8/2010 11:11 AM
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Nepiunium-237 "‘"‘r 1.127 0.162) pCi/g 03515 N 8724 3 1.077 IDENTIFIED 3.604
v 34.57 1.788 pCi/g 0.5153 1.00 1461 1 1923 IDENTIFIED 2725
4’“' 3873 06232 pCi/g 0.8859 Y 2416 1 1.737 IDENTIFIED 1512
Radium-226 ¥~ 1046 009136 pCilg 01061 Y 6093 2 1084 IDENTIFIED 6932
Radium-228 v 1.609 0.1886 pCi/g 0.1915 0500 9114 3 173 IDENTIFIED 10.01
v
M

Potassium-40

Radium-224

1342 IDENTIFIED 8.469

a

a

Thalljum-208 0.4589 0.04501 pCi/g 0.05369 0.080 583.2 0
0931 IDENTIFIED 3828 0!

]

(]

a

]

Thorium-228 2
Thorium232 V& 1609 01886 pCig 01915 N 9114 3
Thorium-234 i/ 2.426 0.9054 pCi/g 1.767 200 6365 2 1.194 IDENTIFIED 3624
Tin- 126 NE 03778003718 pCi/g 01059 N 8724 3 1077 IDENTIFIED 8.604
0
2

1.385 0.09785 pCi/g 0.08265 N 2386

1.73  IDENTIFIED 10.01

Total Uranium - 7.1967 2.69E-06 ug/g  2.6303 N
Uranium-23§ HE 2.426 0.9054 pCi/lg 1,767 N 63.65
*** = Number of isotopes identified with a keyline at this energy.

1194 IDENTIFIED 3624 10|

Sample | Collect f Run | Days | Sample ; N T .
|  Dse |  Date |Past| Type |Othns | Instance | Client |
[247790003 [17-FEB-1012:00 {05 MAR-1010:26 159 [SAMPLE JLOAD I ~ JLANL AN (RGSP

Name Result Uncert. Units MDA RDL Energy “** FWHM Comb Act Rpt Em(%) Qual
Actinium-228 .~ 1.655 0197 pCilg02956¢ N 9104 3 2207 IDENTIFIED 1032 D1
Annihilation Rad. HE 0.08871 0.04252 pCi/g 0.05998 N 5102 1 2474 IDENTIFIED 4784
Bismuth211 N7 304 02558 pCilg 03616 Y 3514 1336 IDENTIFIED 7.759

Bismuth-212 HE 1.436 0419 pCi/g 1.304 N 0

2

50 FAIL_ABUND 0
Bismuh-214 0.8893 0.09469 pCi/g 0.285  0.200 © 50 FAIL_ABUND 0

3

5

Cadmium-109 Iﬁﬂ 2319 05107 pCi/g 1.479 Y 87.01 0.8834 IDENTIFIED 21.49
Cerium-143 — 1258 2054 pCilg 0 N 0 0 SHORT_HLIF 0
Cesium-135 HE 0.4496 0.1424 pCi/g 0.2924 N 269.6 1 0.8403 IDENTIFIED 3143
Gross Gamma 8.266 1291 pCi/g2724 N
Lead-212 v 1.416 0.07889 pCi/g 0.1051 0.100 2383
lgad-214 vd 1103 0.09769 pCi/g 0.143 0,100 3514
Neptunium-237  HE 0.6754 0.1648 pCi/g 0.4636 N §7.01
Niobiun-95m  HE 0,481 0.09587pCi/g 0.307) N 0

1.109 IDENTIFIED 4228
1336 IDENTIFIED 7759
0.8834 IDENTIFIED 2149
0 NOT_IDENTI ¢

[ P N

Potassium-40 ¥~ 3357 1695 pCi/g 0.6584 1.00 1459 1 2305 IDENTIFIED 3389
Radiun224 N7 425 05053 pCilg1126 Y 2412 | 2281 IDENTIFIED 1372
Radium226 LA 08893 0.09469pCi/g 0285 Y 0 5 0  FAIL_ABUNDO
Radium-228 o/ 1655 0.197 pCi/g 0.2956 0.500 9104 3 2207 IDENTIFIED 10.32
Thalliun208 v/ 04877 005098 pCi/g 0.07181 0.080 582.5 1 1543 IDENTIFIED 9.937
Thorium 228 MR, 1416 007889pCi/lg 0.1051 N 2383 2 1.109 IDENTIFIED 4228
Thorim232  N® 1685 097 pCilg 0205 N 9104 3 2207 IDENTIFIED 10.32
Tin-126 HE 02264 0.04985pCi/g 01522 N 87.01 3 0.8834 DENTIFIED 21.49
*** = Number of isotopes identified with » koyline at this cnergy. e
Collect | Run | Days | Sample '

| 1. I . 3 :
Date | Past | Type i__Statnsl lnstaﬂce | Client {| Project Quals Zero"l queue |

__Date

1
!

MA LaNL

[FEBIG1200 [0S MAR 101027 |59 [SAMPLE [LOAD | | LANLOWOIGEL [N~ [RGSP
Result Umcert. Units MDA RDL Energy *** FWHM Comb Act Rpt Er(%) Qual Qusl Comment ;
Actinium-228 o~ 2151 02188 pCi/g 02727 N 9102 3 1532 IDENTIFIED 747 o | 1~ - ’
Q:"J‘fh“"""’“ HE 0.1207 0.04627 pCi/g 0.0593 N 5101 1| 2476 IDENTIFIED 382 ;
Bismuh-211 o7 4856 03555 pCi/g 04018 Y 3513 2 1519 IDENTIFIED 6159 w7t ] B '
Bismmuah-212 —_ 2876 06385 pCilg 1534 N 0 50 FAIL_ABUND 0 ml

r

Bismuth-214 Vi 1.672 0.1239 pCi/g 0.1516 0.200 608.6 2 1475 IDENTIFIED 6093 O |

3/8/2010 11:11 AM
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Cadmium-106 9T 5488 05402 pCi/g 1155 Y 8673 3 1539 IDENTIFIED 9.074
Cerium-143 204 3498 pCilg 0 N 0 50 SHORT_HLJF 0 m]
Cesium-135  HE 04954 01246 pCi/g 02889 N 269.5 1 0.7655 IDENTIFIED 24.59 O
Gross Gamma 1208 1576 pCilg 4118 N 0 =l
Todine-133 HE 6907 7247 Cilg0 N 0 50 SHORT_HLIF 0 0
Jodine-135 — 145E+150 pCilg 0 N 0 50 SHORT_HLIF 0 o
Lead-210 v’ 2544 06122 pCi/g 0959 N 4612 1 1392 IDENTIFIED 2375 0|
Lead-212 v 2245 01392 pCi/g 01133 0.100 2381 2 1266 IDENTIFIED 3027 O
. Lead-214 " 1762 01319 pCilg 0.1462 000 3513 2 1519 IDENTIFIED 6159 [
Nepunium-237 #¥T 1599 02299 pCilg0.335 N 8673 3 1539 [DENTIFIED 9074 0 |
Niobium-95m  — 1,748 01444 pCilg 04198 N 0 50 NOT_IDENTI 0 n
Potassium-40 v~ 3611 1544 pCig 0.6%08 1.00 1459 1 2233 IDENTIFIED 2933 o
Radium22s T 648 omm pCifg 1214 Y 2412 1 1732 [IDENTIFIED 10.62
Radium-226 v 1672 01239 pCilg0.1516 Y 6086 2 1475 IDENTIFIED 6.093
Radium-228 v 2.151 02188 pCi/g 02727 0500 9102 3 1532 IDENTIFIED 7.947
Thallium-208 0.7045  0.06107 pCi/g 0.07516 0.080 5826 1 1407 IDENTIFIED 7.853
Thorium228 AR 2245 01392 pCi/g 01133 N 2381 2 1266 IDENTIFIED 3.027
Thorium-232 }JP 2151 02188 pCi/g 02727 N 9102 3 1532 [DENTIFIED 7.947
Thorium-234 S 1959 05944 pCi/g 1263 2.00 6293 2 1168 IDENTIFIED 2895
Tin126 M 0.5358 005274 pCi/g 0.1126 N 8673 3 1539 IDENTIFIED 9.074
Total Uramium  _. 59643 1.77E-Oug/g 18821 N 0
| Urenium-238  HE 1959 05944 pCilg 1263 N 6293 2 1168 IDENTIFIED 28.95
[1** = Number of isotopes identified with a keyline at this energy. e
Sa;‘;)p l,e. C[‘;LI:: ¢ g::: i g;;:ws.};::’:e StntUS{\Instnnce f Client% Project Quals Zero?g queue
[par79062_[17-FEB-101200 — [0S-MAR-1010:28 159 TISAMPLE JLOAD I [LANL LA [résp ]
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Ere(%) Qusl
Actinium228 .~ 2343 02055 pCilg 02335 N 9116 3 1887 IDENTIFIED 6402 101 )
Annihilation Rad. —  0.198 003682 pCi/g 0.04727 N 5111 1 203 IDENTIFIED 1806 O .
Bismuh211 VT 4708 03407 pCig 03628 Y 3521 2 1184 IDENTIFIED 5678 &
Bismuth-212 -~ 2266 03764 pCi/gl252 N 0 4 0 FAIL_ABUND 0 )
Bismuth-214 .~ 155 0118 pCilg 01154 0200 6096 2 1711 IDENTIFIED 5.523
Cadmium-109 INT 2722 05467 pCifg1232 Y 8736 3 1218 IDENTIFIED 19.53
Cerium-143 - 1023 1657 pCi/g 0 N 0 4 0 SHORT _HLIF 0
Cesim134 A 01194 004244 pCi/g 0.09375 0.100 0 4 0 FAIL_ABUND 0
GrossGamma ~ 1189 161  pCi/g 4762 N 0
Lead-212 v 2209 01222 pCi/g 0.09701 0100 2388 2 1.1 IDENTIFIED 2741
Lead-214 v 1709 0.1323 pCifg 0.132  0.100 3521 2 1184 IDENTIFIED S$.678 ;
Mercury-203 N7 0.069990.02745 pCi/g 0.06607 0.100 278.] | 0.8814 IDENTIFIED 38.98 y
Nepunium-237 #N7 071929 01796 pCi/g 0.4019 N 8736 3 1218 IDENTIFIED 1953 [ .
Potassium-40 37 1.849  pCifg 0.5419 100 1461 1 1864 IDENTIFIED 2556 O .
Radim224  TNT 5389 06547 pCi/g 1.04 Y 2418 1 1828 IDENTIFIED 1049 @i
Radium-226 7 1.556 0.118 pCi/g 0.1154 Y 6096 2 1711 IDENTIFIED 5523 0O ~
Radium228 2343 02055 pCi/g 0.2335 0.500 9116 3 1887 IDENTIFIED 6402 1 | _
Strontium85 LA 0.085660.02137 pCifg 0.07371 Y 0 4 0 NOT_IDENTI 0 Bl {Ur__ {Oota rejected due 0 low sbundance.
Thallium208  «~~  0.6982 0.05521 pCilg 0.05674 0.080 583.5 | 1426 IDENTIFED 6301 O e
Thorium228 M7 2209 01222 pCi/g 0.09701 N 2388 2 11 IDENTIFIED 2741 O | } ,
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Thorium-232  pJé 2343 02055 pCi/g 02338 N 9116 3 1887 IDENTIFIED 6402

Tin 126 NE. 0.2657 005337 pCi/fg 0.1206 N 8736 3 1218 IDENTIFIED 19.53

Total Uranium =~ 41718 219E-06ug/g 2.5576 N 0 |
*** = Number of isotopes identified with a keyline at thisenergy. . |
| Sample Collect Run Dnys*‘ﬁa‘mplei Status | Instance || Client hro"’; queueé

ID |  Date | Date  iPasty Type | " | . . l_
[47797003  [17-FEB-1012:00  [05S-MAR-1010:29  [159 7{SAMPLE JLOAD i ~ HLANL GLAN N RGSP
T Name " Resut Uncert. Unis MDA RDL Emergy *** FWHM Comb Act RMEn(%) Qual Qual Comment !

Actinium228 o~ 193  0.1967 pCi/p 02453 N 9116 3 1664 IDENTIFIED 8056 O | |

ArnihilationRad. —  0.1455 003744 pCi/g 0.04584 N 5111 | 1596 IDENTFIED 2517 O [ |

Bismuh211 vt 499 0409 pCig03028 Y 352 2 117 [DENTFIED 4.906 : :

Bismuth-212  HE 2071 04233 pCigl21 N 0 5 O FAIL_ABUNDO

Bismuh214 7 1437 01117 pCi/g 0.09625 0.200 609.4 2 1294 IDENTIFIED 5.323

Cadmivn100 Z8T 3926 05168 pCig 1035 Y 8729 3 1191 IDENTIFIED 1229

Cerium-143 - 5103 1296 pCi/lg 0 N 0 50 SHORT_HLIF 0

Cesium-134 LA 009815004584 pCilg 0.0963 0100 0 5 O FAIL_ABUND 0

Gross Gamma - 1.7 1522 pCi/g 341 N 0

lodine-133 HE 6019 5093  pCifg 0 N 0 50 SHORT_HLIF 0

Lead-212 v 2109 01594 pCi/g 0.09212 0.100 2386 2 09118 IDENTIFIED 2811

Lead-214 1811 01568 pCi/g 0.1101 0.100 352 2 117 IDENTIFIED 4.906

Nepunium237 FNT 1144 01925 pCilg 0305 N 8729 3 1191 IDENTIFIED 1229

Potessium-40 ¢/ 4093 2023 pCi/g 0.5393 1.00 1461 1 1905 IDENTIFIED 2.39%

Radium224 N7 437 06136 pCi/g 09875 Y 2417 | 1433 IDENTIFIED 12.31

Radium226 7 1437 01117 pCi/g 0.0925 Y 6094 2 1294 IDENTIFIED 5.323

Radium22s 193 0.1967 pCi/g 0.2453 0.500 9116 3 1664 IDENTIFIED 8.056 |

Stontiwn85  § A 00744 002029 pCi/g0.06872 Y 0 5 0 NOT_IDENTI 0 ’

Thallium208 .~ 06044 004901 pCi/g 0.05759 0.080 5834 1 121t IDENTIFED 6.055

Thorium228 a0 209 01594 pCifg 009212 N 2386 2 09118 IDENTIFIED 2811

Thorium232 A& 193 01967 pCi/g 02453 N 9116 3 1664 IDENTIFIED 8.056

Tir-126 NE 03833 005045 pCi/g 0.1014 N 8729 3 1191 IDENTIFIED 1229

Total Uranium 43618 220E-06ug/g 2497 N 0
**?2 = Number of isotopes identified with a keyline at this energy.

Sa:rln)ple C;;::::t B ]l;:t': : I;:zts S,:,;‘::e ‘ Status | Instance ! Clielltil Project Quals Zero?f, queuc%
247797004 [I7-FEB-1012:00  J0S-MAR-1010:29 1[159 {SAMPLE 10AD |1 ~ — [JLANL TLANLOWGHCRL N [RGSP

Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Em(%) Qual Qusal Comme nt

Actinium-228 - 1972 02017 pCilg 02263 N 9i21 3 1617 IDENTIFED 8342 0O [

proiilation {01033 00344 pCi/g 004808 N SIL1 1 1419 IDENTIFIED 3127

Bismuth-211 -rMT 4608 02816 pCi/g 03096 Y 3522 2 1316 IDENTIFIED 5.096

Bismuth-212 o~ 1823 04117 pCi/g 08577 N 7278 1| 09303 IDENTIFIED 21.95

Bismuth-214 7 1324 0108 pCi/g 0.1132 0200 610 2 1355 IDENTIFIED 7.267

Cadmium-109 FMT 3793 04953 pCi/g 1358 Y 8724 3 1.1  IDENTIFIED 1197

Corium-143  — 4533 1242 pCilg o N 0 50 SHORT_HLIF 0

Cesium134 LA 0102 005326 pCi/g 0.09539 0.100 0 5 0 FAIL_ABUND(

Gross Gamym — 10.83 1.48 pCi/g 3.304 N 0

lodire-133  HE 4087 5230  pCi/g 0 N 0 50 SHORT_HLIF 0

Lead-212 v’ 1998 01008 pCi/g 0.09182 0.100 2388 2 1149 IDENTIFIED 3017

Lead-214 v 1673 01121 pCi/g 0.1126 0.100 3522 2 1.316 IDENTIFIED 5.096
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Neptunium-237 M 1.079  0.1833 pCug 0.4629 N 8724 3 1.1 IDENTIFIED 11.97
r

v 3907 1706 pCi/g 05113 100 1462 | 208 IDENTIFED 2539 e
Radium224  XNT 4579 07021 pCig 09842 Y 2416 1| 187 IDENTIFIED 1497 &' |uZ]

8]
Potassium-40 ja]

b o e+ e s o

Radium226 ¢ 1314 0108 pCigOIZ Y 610 2 1355 IENTIRED 7267 o [[TTTTTT T
Radium228 .~ 1972 02017 pCig 0.2263 0500 9121 3 1617 IDENTIFIED 8542 0 [ B
Sodium24  HE 4.93E+05 7.65E+05 pCi/g 0 N 0 50 SHORT_HLIF 0 o[

{ swomiumss LA 0.07566 0.02168 pCi/g 0.07255 Y 0 50 NOT_IDENTI 0 Sy ———

—

1.446 IDENTIFIED 3.366
1.149 IDENTIFIED 3.017
1.617 IDENTIFIED 8.542
11 IDENTIFIED 11.97

Thatlium-208 o 05469 0.04887 pCi/g 0.0574 0.080 583.6
Thorium228 ML 1998 01008 pCi/g 0.00182 N 2388
Thorium232 ME 1912 02017 pCig02263 N 9121
Tirr 126 PL 03615 004836 pCilg 01336 N 8724
[#** = Number of isotopes identified with a keyline at this energy.

("= L e

Sample Collect Run | Days Sample—f-_ .? ] | ;
: : : | St i : j 2
I ) . Date i Date | Past] Type Status f..l.?mnce. Client I Froject QTIS Zem[ Phewe
247797005 [I7-FEB-1012:00  [05-MAR-1010:30 1S9 SAMPLE {LOAD i . JLANL HLANLDIOOIGEL N [RGSP
Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment E
Actinium-228  (/ 2318 0224  pCi/g 0.2676 9113 3 1722 IDENTIFIED 7543 0| ' !
Armibulation 01899 00397 pCilg 0.05296 si1 1 1412 IDENTIFED 2044 1 [

1.267 IDENTIFIED 5.399
1.142  IDENTIFIED 17.93
211 IDENTIFIED 2.905
1.678 IDENTIFIED 12.93
1469 IDENTIFEED 6373

easzis Y 1m 014 pCi/g 0.1423 0100 352.1
Neptunium-237 ZNT 1017 02187 pCilg 049 N 8721
Powssiumd0 v 3M01 2104  pCilg 07007 1.00 1461
Radivn224 NT 5254 07213 pCilg 1054 Y 2418
Radium226 o~ 1618 01307 pCilg 0.0401 Y 6095
Radivm-228 2318 0224 pCi/lg 0.2676 0.500 9113 3 1722 IDENTIFIED 7.543
Sodium24  HE 1.29E+06 1.13E+06 pCilg 0 N 0 0 SHORT_HLIF 0

Thllium208 /04889 005748 pCi/g 0.06749 0.080 5834 1 1237 IDENTIFIED 6984
Thorium-228 A 2231 01344 pCilg 00077 N 2387 2 122 IDENTIFIED 3.153
Thoriom232 ML 2318 0224 pCig0267%6 N 9113 3 1722 IDENTIFIED 7.543
Tin-126 M 0341 006397 pCi/g 0.1517 N 8721 3 1.142 IDENTIFIED 17.93
Total Uranium 50829 259E-06 ugly 45931 N

N
N
Bismuth-21! ﬂ‘” 5.155 0.3686 pCi/g 0.4164 Y 352.1 2 1267 IDENTIFIED 5.399
Bismuth-212  HE 2.364 05562 pCilg 1406 N 0 50 FAIL_ABUND 0
Bismuth-214 o~ 1618 01307 pCi/g 0.1401 0.200 6095 2 1469 IDENTIFIED 6.373
Cadmium-109 TAT 3492 06553 pCilg1.546 Y 8721 3 1142 IDENTIFIED 17.93
Cerium-143 - 1131 1923 pCi/g 0 N 0 5 0 SHORT_HLIF 0
Europium-155 HE 0.2333 0.06085 pCi/g 02192 N 0 5 0 FAIL_ABUND 0
Gross Gamma, - 12.28 1.703 pCi/fg 4446 N 0
lodine-135 - 1.83E+16 0 pCilg ¢ N 0 5 0 SHORT_HLIF 0
Lead-212 v 2.231 0.1344  pCi/g 01077 0100 2387 2 122 IDENTIFIED 3.153
2
3

—

—

Lbh W o

[~ B L

*#% = Number of isotopes identified with a keyline at this energy.

Sample - Colleet | Run ! Days || Sample | , . ”
.o | | Date ‘ ... Date | Past | Type Status _.}tnstanc?w Clieat | Project Quals | Zero® : q.:le“el
[2a7809001  [15-FEB-1012:00 (05SMAR-1010:31 1139 [SAMPLE (LOAD I — [LANL JLANUDIOOSGEL N RGSP |
' Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment .

Actinium-228 - 2.011 0.1989 pCifg 0.3027 N 911.2 3 1673 IDENTIFIED 7817 Q[ '

Annihilation Rad. HE 0.12370.045 pCi/g 005362 N 5107 1 2267 IDENTIFIED 3613 0O
Barium-137m  HE 0.1241 003259 pCi/g 0.08224 N 6615 2 1058 IDENTIFIED 2594 1)
Bismuth-211  LNT 3.887 0.3321 pCi/g 0.4453 Y 3521 2 1483 IDENTIFIED 695 (|
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Bismuth-212 HE 2048 0.5334 pCi/g 1328 N 0 4 0 FAIL_ABUND(
} Bismuth-214 v 1.181 0.1128 pCi/g 0.147 0200 6094 2 1.575 IDENTIFIED 8152
Cadmiun109 VT 281 06502 pCilg 1.99 Y 8725 3 1165 IDENTIFIED 223
Cerium-143 — 5112 8241 pCig 0 N Q 4 Q SHORT HUIF @
Cesium-137 v 0.13110.03443 pCi/g 0.08688 0.100 6615 2 1.058 IDENTIFIED 2594
Gross Gamma =~ — 10.09 1.521 pCilg 396 N 0 i
Lead-212 v 1,896 03336 pCi/g 0.1207 0.100 2337 2 1318 IDENTIFIED 13.738 3
Lead-214 v 1.411 0.1266 pCi/g 0.1577 0.100 352.1 2 1483 IDENTIFIED 695
Neptunium237 HE 0.82120.2086 pCi/g 0.5501 N 8725 3 1.165 IDENTIFIED 223 !
Niobium-95m  =— 0512 0.09706pCi/g 03167 N 0 4 0 NOT_IDENTI 0 5
Potassium-40 e 34.95 2035 pCi/g 0.6605 1.00 1461 2 IDENTIFIED} 3.124
Radiumn-224 4",1 5098 0.8076 pCi/g 1.293 Y 2418 1 185 IDENTIFIED 1485
Radiumn-226 IV 1181 0.1128 pCi/g 0.147 Y 6094 2 1575 IDENTIFIED 8.152 !
Radium-228 w’ 2,011 0.1989 pCi/g 0.3027 0.500 9112 3 1.673 IDENTIFIED 7.817
Strontium-85 L_A 0.1406 0.02497 pCi/g 0.09352 'Y 0 4 0 NOT_IDENTI 0
Thallium208 .~ 0.5444 0.056 pCi/g 0.07274 0.080 5833 t 1709 IDENTIFIED 9.214 i
Thorium-228 ,J& 1.896 0.1336 pCi/g 0.1207 N 2387 2 1318 IDENTIFIED 3.73% |
Thorium-232 ML 2.011 0.1989 pCi/g 0.3027 N 9112 3 1673 IDENTIFIED 7817 ,
Tin-126 HE 0.2752 0.06367 pCi/g 0.2024 N 8725 3 1.165 IDENTIFIED 223 !
{¥#* = Number of isotopes identified with a keyline at thisenergy. i . h
B | a1 e v Type | Status| tastance | Clint | Projoct Quals | zera? | quene
[2a7809002 " [19-FEB-101200  [05MAR-101632 ~ [i39 [SAMPLE JLOAD [t Jam | [kasp
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Erv(%) :I
Actinium-228 - 1.955 02222 pCi/g 0.2287 N 9116 3 2192 IDENTIFIED 9131 !
Annihilation Rad, — 0.2254 0.03999 pCi/g 0.04341 N 511.3 1 2325 IDENTIFIED 17.02 ‘
Bismuth-211 m 4,174 03212 pCi/jg 03373 Y 352 2 1268 IDENTIFIED 5.043
Bismuth-212 HE 13158 04016 pCrg 1092 N Q 7 0 FAIL_ABUND O
Bisimuth-214 v 1.463 0.12 pCi/g 0.116  0.200 6093 2 1.752 [DENTIFIED 5.763
| Cadmium-109 ﬂ"f 3.187 0.535 pCi/g 1311 Y 86.86 3 1241 IDENTIFIED 16.12
: Cerium-143 —_— 5436 82.09 pCilg 0 N 0 7 0 SHORT_HLIF 0
Cesium-134 LA 01207003665 pCifg 0.08512 0100 0 7 0 FAIL_ABUND 0
‘ Cesium-135 HE 0.329 01027 pCi/lg 0.309 N 0 7 0 NOT IDENTI Q
| Gross Gamma  — 1149 1419 pCifg 2.609 N 0
lodine-133 HE 2320 1182 pCi/g @ N 0 7 0 SHORT_HLIF 0
lead-212 v 2,166 0.1558 pCi/g 0.09429 0.100 2387 2 1.287 IDENTIFIED 2.796
Lead-214 ‘/ 1.515 0.1238 pCi/g 0.1267 0.100 352 2 1268 IDENTIFIED 5.043
Neptunium-237 W‘f 0.93110.1843 pCi/g 0.324 N 86.86 31 1241 |DENTIFIED 16.12 !
Niobium-95m  HE 0.2861 0.07815 pCi/g 0.2382 N 0 7 0 NOT_IDENTI 0
Potassium-40 v 41.46 2.107 pCi/g 0.5014 1,00 1461 1 2661 IDENTIFIED 2.202
Radium-224 :;ﬁf 6,118 0.7456 pCi/g 1.01 Y 2417 1 1886 IDENTIFIED 10.45
Radium-226 v 1.463 0.12 pCi/g 0.116 Y 609.3 2 1.752 1DENTIFIED 5.763
Radium-228 v’ 1.955 0.2222 pCi/g 0.2287 0.500 911.6 3 2.192 IDENTIFIED 9.131 :
Strontium-85 L__A 0.21350.02396 pCi/g 0.08381 Y 0 7 0 NOT_IDENTI1 0 |
Thallium-208 \/ 0.61150.0487 pCi/g 0.05379 0.080 583.2 1 1.679 IDENTIFIED 5.838
Thorium228  ppf 2,166 0.1558 pCi/g 0.09429 N 2387 2 1287 IDENTIFIED 2.7% j
Thorim-232  MA 1985 02222 pCifg 0.2287 N 9116 3 2192 IDENTIFIED 9.131
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Thorium-234 . 236 1002 pCilg 2056 200 6307 2 1073 IDENTIFIED 4151 j

Tin-126 ML 0312 0.05239 pCi/fg 01292 N 86.86 3 1241 IDENTIFIED 1612 \'

Total Uranium 71077 298E-06 uglg  3.0611 N 0 |
! Uranium-238  HE 236 1002 pCi/ig2.05% N 6307 2 1073 IDENTFIED 41.51 f
|*** = Number of isotopes identified with a keyline at this energy.

Sa;';)pk C;;::::‘ Il;::: Dp:it’ S.:..:‘::e Status || Instance Client% Project Quals Zero?g queue
Joa7809003 " [15FEB-101200 _ pSMARTOT033 Y139 JSAMPLE JLOAD I” " JLANL fLANGI00aKEL N [RGse
[ Name Result  Umcerl. Units MDA RDL Enpergy *** FWHM Comb Act Rpt Em(%) Qual Qual Comment

Actinium228 1755 02119 pCi/g 02593 N 9117 3 2094 IDENTIFIED 10.5

;‘:gfh""“"’“ — 1772 004109 pCi/g 0.05608 N 5114 1 1951 IDENTIFIED 228

Bismuth 211 g 3774 03229 pCilg 03815 Y 3521 2 1369 IDENTIFIED 7251 o T

Bismuth-212 HE 1372 04236 pCilg1293 N 0 6 0 FAIL_ABUND 0 L ;

Bismuth-214 v~ 1235 01141 pCi/g 0.1339 0200 6098 2 1564 IDENTIFIED 7805 O [ | E

Cadmium-109 a7 2318 06496 pCi/g1.468 Y 8763 3 1161 IDENTIFIED 27.63

Cerium- 143 - 1845 5115 pCilg 0 N 0 60 SHORT_HLIF 0

Cesium-134 LA 01196 0.04001 pCi/g 01096 0100 0 6 0 FAIL_ABUND 0

Gross Gamma ~ ~~ 9.504 1493 pCi/g 3.64 N 0

Todine-133 HE 1224 1275  pCifg 0 N 0 6 ¢ SHORT_HLIF 0

lodine-135 HE 3.28E+13 2.06E+14 pCi/g 0 N 0 60 SHORT_HLIF 0

Lead-212 v 1735  0.109 pCi/g 0.1088 0.100 239 2 1228 IDENTIFIED 3.746 ?

Lead-214 v 137 01231 pCi/g 0.1387 0100 3521 2 1369 IDENTIFIED 7.251

Neptunium-237 HE 0.6772 02027 pCi/g 0498 N 8763 3 1161 IDENTIFIED 2763

Potassium-40 v 3509 187  pCi/g 0.5895 1.00 1461 1 1981 IDENTIFIED 2.939

Radium-224 MNT 4133 06191 pCi/g 1163 Y 242 1 1553 IDENTIFIED 1427

Radium226 ¢ 1235 01141 pCi/g0.1339 Y 6098 2 1564 IDENTIFIED 7805 0| -

Radium-228  +* 1755 02119 pCi/g 02593 0500 9117 3 2094 IDENTIFIED 105 O -

Strontium-85 [ A 0122  0.02771 pCi/g 0.09243 Y 0 6 0 NOT_IDENTI 0 M [Data rejected due to low abundance. |

Thallium-208 .~ 04097 005356 pCi/g 0.07031 0.080 5838 1 1.641 IDENTIFIED 1226 O

Thorium228  A¥ 1735 01096 pCi/g 0.1085 N 239 2 1228 IDENTIFIED 3.746 O

Thorium-232 M 1755 02119 pCi/g 02593 N 9117 3 2094 IDENTIFIED 105 O3

Tin-126 HE 0.2269 006361 pCi/g 0.1795 N 8763 3 1161 IDENTIFIED 2763 O

Total Uranium =~ 58919 2.55E-06 ug/g 4.4137 N 0 al
|** = Number of isotopes identificd with a keylinc at thisenergy.
TR | Dae | Due | vaa| e, | S tmsteace | Clent | Projoct Quis | Zera? | qen
[247809004  19-FEB-1012:00  0S-MAR-1010:3¢ 139 PLE LOAD 1 [LANL TLANLOIDOHGEL | _resp_ |

Name Result Uncert. Units MDA RDL Energy *** FWIIM Comb Act Rpt Em(%) Quat Qual Comme nt

Actinium228 .~ 1908 0.178 pCi/g0.235 N 9115 3 2127 IDENTIFIED 7288 o[ [ ~—— "

Amnihilation Rad. 0.15730.03595 pCi/g 0.04805 N 5107 1 1731 IDENTIFIED 2265 o [ (™™ -

Bismuth-211 7 3979 02903 pCi/g 03511 Y 3516 2 1454 |DENTIFIED 6561

Bisuah-212  — 2472 05016 pCilg 1276 N 0 6 0 FAIL_ABUND{

Bismuth-214 " 1.252 0.09686 pCi/g 0.1218 0200 6093 2 1608 IDENTIFIED 6642 !

Cadmium-109 N7 3.498 05093 pCiyg 1317 Y  8§726 3 1.186 IDENTIFIED 13.86 T ;

Cerium-143  — 583.8 80.04 pCirg 0 N 0 60 SHORT_HLIF 0 5

Cesium-134 [ A 0.11970.04168 pCi/g 0.08807 0.100 0 6 O FAIL_ABUND 0

Europium-155  HE 0.2123005846pCi/jg 02094 N O 6 0 FAIL_ABUND 0

Gross Gamma =~ 9.962 1451 pCi/lg 3595 N 0
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Lead-212 w 1.8 0.08875pCi/g 0.0993 0100 2385 2 1352 IDENTIFIED 3323

Lead-214 " 1444 01127 pCi/g 0.1277 0100 3516 2 1454 IDENTIFIED 656

Neptnium-237 M 1.022 0.183 pCi/g 0371 N 8726 3 1.186 IDENTIFIED 13.86

Niobiun95m  — 0.5371008633pCi/g 02819 N 0 6 0 NOT_IDENTI 0

Potassium-40 7 3091 1487 pCilg 0.605 100 1461 1 2084 IDENTIFIED 3048

Radium224 N7 4542 06542 pCi/g 1064 Y 2415 | 1798 IDENTFIED 14.12

Radium-226 & 1.252 0.09686pCi/g 0.1218 Y 6093 2 1608 IDENTIFIED 6.642

Radium- 228 1908 0.178 pCi/g 0.235 0.500 911.5 3 2127 IDENTIFIED 7.288

Strontium-85 LA 0.08260.02214pCi/g 0.07445 Y 0 6 0 NOT_IDENTI 0

Thallium-208 / 0.5445 0.04585 pCi/g 0.06138 0.080 5832 1 167 IDENTIFIED 7.706 1

Thorium228 A€ 18 008875pCi/g 0.0993 N 2385 2 1352 IDENTIFIED 3323

Thorin232  ME 1908 0178 pCig 0235 N 9115 3 2127 IDENTIFIED 7288
| Tini26 ME 03426004987pCi/g 01295 N 8726 3 1186 IDENTIFIED 13.86
{*** = Number of isotopes identified with a keyline at this cnergy. e

Sa:'l')l’le ( CB:’::‘ []}:; DP:Z:; S:,';':ele Status | Instance || Client || Project Quals || Zero? | queue
247809005 J19-FEB-1012:00  {OS-MAR-1010:35 {139 {SAMPLE JLOAD i ~ ~ LANL AN N _RGSP__

Namc Result  Uncert, Upits MDA RDL Epcrgy *** FWHM Comb Act Rpt Em(%) Qual Qual Comment

Actinium228 .~ 1969 02327 pCi/g 0262 N 9113 3 1677 IDENTIFIED 10.16 e

R";;‘f“”““"“ - 0.1621 003423 pCi/g 0.05118 N 5108 1 2193 IDENTIFIED 209!

Bisuin211  INT 4427 02608 pCi/g 03641 Y 3517 2 1287 IDENTIFIED 4.966

Bismuth-212  — 2692 052 pCi/gl401 N O 100 FAIL_ABUND 0

Bismuh214 7 1357 01057 pCi/g 0.1371 0200 6094 2 1728 IDENTIFIED 6.694

Cadmium-109 N7 2102 06535 pCi/g 1578 Y 8761 3 1077 IDENTIFIED 3078

Cerim-143 7143 929  pCilg 0 N 0 100 SHORT_HLIF 0

Cesium-134 LA 01382 00484 pCi/g 0.1008 0.100 0 10 0 FAIL_ABUND 0

Cesiume135  HE 04934 01037 pCi/g0MIZ N 0 10 0 NOT_IDENT] 0

Gross Gamma = 1072 158  pCi/gaTi2 N 0

lodine-133  HE 1782 1196 pCilg 0 N 0 100 SHORT_HLIF 0

lodine-135  HE 7.91E+13 1 71E+14 pCi/g 0 N 0 100 SHORT_HLIF 0

Lead212 27 2042 0.09692 pCi/g 0.09984 0.100 2385 2 1352 IDENTIFIED 3.004

Lead214 1607 01045 pCilg 0.1329 0.100 3517 2 1287 IDENTIFIED 4.966

Nepuniwn-237 HE 06143 02015 pCi/g 0.4756 N 8761 3 1077 IDENTIFIED 30.78

Nichium95  HE 01051 002748 pCi/g 009095 N 6 10 0 NOT_IDENTI 0

Niobium-95m — 0.748¢ 009302 pCiig 03101 N 0 10 0 NOT_IDENTI 0

Potassium-40 ¢ 3316 1565  pCi/g 0.6029 100 1461 1 2.143 IDENTIFIED 3.014

Radium224  FM7 5395 07298 pCi/fg 1.069 Y 2414 | 2062 IDENTIFIED 1322

Radium-226 ¢ 1357 01057 pCi/g 01371 Y 6094 2 1728 IDENTIFIED 6.694

Radium228 1969 02327 pCi/g 0262 0500 9113 3 1677 IDENTIFED 1016

Sodium2d  —  2.18E+051.01E+05pCi/g 0 N 0 100 SHORT_HLIF 0 a

Strontium-8§5 LA 009389 002295 pCilg0.0765 Y O 10 0 NOT_IDENTI 0

Thallium208 .~ 05549 004743 pCi/g 0.06704 0.080 5832 1 1339 IDENTIFIED 7.837 0

Thorium-228 AW 2042 009692 pCi/g 0.09984 N 2385 2 1352 IDENTIFIED 3004 [

Thorium-232 Nﬂ 1.969 0.2327 pCi/g 0.262 N 9113 3 1677 1DENTIFIED 10,16 m}

Tir126 HE 02050 0064 pCi/g 0.1651 N 8761 3 1077 IDENTIFIED 3078 0|
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Page 105 of 529

S";'[')ple C[';::::t | Il;:tl; ]l)’:Z: S,:.';::e Status} Instance Chent Pr?ject Quals Zero"g quene
[rarsos00s_JioFEB-101200  JosMAR- 101035 139 [SAMPLE JLOAD i fan fiamoioosGe, N~ JRase
o ”N.a:.ne Result  Uncert, Upits MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment
Actinium228 2094 0217 pCi/g0229 N 9105 3 1484 IDENTIFIED 8558 0O { .
praiilation  pE 01233 0038  pCilg 0.05182 N 5107 1 1777 DENTIFED 3048 0 [ [
Bismuth-211  pHf 3349 0276 pCig03426 Y 3517 2 1219 IDENTIFIED 6796 o [if|
Bismuth212  HE 2416 05916 pCilg1455 N 0 3 0 FAIL_ABUND 0 ol
Bismuth-214 1297 01157 pCi/g 0.1312 0200 6088 2 1469 IDENTIFIED 7315 -
Cadmium-109 x0T 3361 0434  pCi/g 0.9634 Y 87.18 3 1162 IDENTIFIED 119 m/l —
Ceriun-143  — 017 5601 pCig 0 N 0 30 SHORT_ILLIF 0 ol e {
Cesium-135  HE 04438 01445 pCi/g 02456 N 2695 1 1137 IDENTIFIED 3215 0 }'
Gross Gamma = 9.666 1526 pCi/lg 4325 N 0 0
lodine-135  HE L11E+14 2.40E+14 pCilg 0 N 0 30 SHORT_HLIF 0 ulll !
Lead-210 HE 1373 04328 pCi/g 07882 N 4657 | 08012 IDENTIFIED 3105 0! T
Lead-212 v 1523 0097  pCilg 0.09471 0,100 2385 2 1,003 [DENTIFIED 3862 [ | T
lead-214 1215 01056 pCi/g 0.121 0400 3517 2 1219 IDENTIFIED 6796 O | S
Neptunium-237 7 gesr 0163 pCi/g 0.2802 N 8718 3 1162 IDENTIFIED 11.9% 0O/
Potassium-40 ¥~ 3093 1785 pCi/g 07169 1.00 1460 | 2059 IDENTIFIED 369 00 —
Radium224 T 3655 07391 pCilg 1016 Y 2413 1 182 IDENTIFIED 1971 — "
Radiom226 V7 1297 01157 pCi/g 01312 Y 6088 2 1469 IDENTIFIED 7315 0O [ ____
Radiun228 v/ 2094 0217 pCilg 0229 0500 9105 3 1484 IDENTIFIED 8558 03
Thalliun208 o 0.5192 005616 pCi/g 0.0788 0.080 5829 1 1086 IDENTIFIED 9731 o0 [
Thorium-228  pN. 1523 0.097 pCi/g 009473 N 2385 2 1003 IDENTIFIED 382 O |
Thorium232 NI 2094 0217 pCi/g 0229 N 9105 3 1484 IDENTIFIED 8558 03
Thorum234 o/ 2068 05009 pCi/g 1009 200 63.11 2 1054 IDENTIFIED 2227 [
Tin-126 MU 03291 004249 pCi/g 0.09421 N 8738 3 1162 IDENTIFEED 1196 w© | [
Total Uranium  — 62289 149E-06 ug/g 15032 N 0 0
| Uranium-238 AL 2068 05009 pCilg 1009 N 6311 2 1054 IDENTIFIED 2227 0O
{+** = Number of isotopes identified with a keyline at this energy.

. Sa;l;)ple C[‘;:‘I::t g::: DP:Z: S;;‘::e Status | Instance : Clienti Project Quals Zero'.’% quene
[247809008 [19-FEB-1012:00  J05-MAR-1010:36  {[139 |SAMPLE {LOAD I LANL  [LANLOTOOJKEL. [N IRGSP |
Name Result  Uncert. Units MDA RDL Encrgy *** FWHM Comb Act Rpt Err(%) Qual Qua) Comme nt

Actinium228 - 1702 04611 pCilg 01726 N 9108 3 1635 IDENTIFIED 6614 o

Qﬂ"g_ih"a“" HE 0.07925 002519 pCi/g 0.03779 N 5108 1 1912 IDENTIFIED 3161

pissun2il T 3616 027 pCi/g 02618 Y 3519 2 1413 IDENTIFIED 5402

Bismuth-212 ™ 2.084 04675 pCilg09673 N 0 6 0 FAH_ABUND 0

Bismuth-214 & 1.073 008528 pCi/g 0.08936 0200 609.1 2 1716 IDENTIFIED 6.553

Codmium-109 ry7 245 04872 pCi/g 1091 Y 8711 3 1253 IDENTIFIED 19.35

Cerium-143  — 3729 5461 pCirg 0 N 0 60 SHORT_HLIF 0

Cesiumi34 LA 0.08371 0.02753 pCi/g 0.07074 0100 0 6 O FAIL_ABUND 0

Cesiumr135  HE 0.2856 007224 pCilg 02359 N 0 6 0 NOT_IDENTI 0

Gross Gamma _ 9.469 1.252 pCi/g 2581 N 0

lodine-135  HE 4.35F+13 1. S0E+14 pCi/g 0 N 0 60 SHORT_HLIF 0 e
Lead-212 v 1701 007879 pCi/g 0.07584 0.100 2387 2 1277 IDENTIFIED 2.907 .
lead214 ¥ 1312 009006 pCi/g 0.09519 0.100 3519 2 1413 IDENTIFIED 5402 ;
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Neptunium-237 HE 0.7159  0.1609 pCi/g 0.3949 N 8711 3 1253 IDENTIFIED 1935
Potassium-40 v 33.03 1454  pCi/g 0.4606 1.00 1460 1 2287 IDENTIFIED 2229

Rediom224 7 3978 04425 pCifg 08118 Y 2417 1 1607 IDENTIFIED 1077

Radium-226 ¢ 1673 008528 pCi/g 0.08936 ¥ 6091 2 1716 IDENTIFIED 6.553

Radium228 v 1702 01611  pCi/g 61726 0500 9108 3 1635 IDENTIFIED 6614

swontium8s LA 007514 001756 pCig00s81S Y O 6 0 NOT_IDENTI 0

Thallium208 ./ 05067 003751 pCi/g 0.04466 0.080 583.1 | 1739 IDENTIFIED 6285

Thoriom228 MR 1701 0.07879 pCifg 0.07584 N 2387 2 1277 IDENTIFIED 2907

Thorium-232 R 1702 0.1611 pCi/g 01726 N 9108 3 1635 IDENTIFIED 6614

Tin-126 ML 2399 004771 pCi/g 0313 N 8711 3 1253 IDENTIFIED 1935
*+* = Number of isotopes identified with a keyline at this encrgy. __ |

Sa;‘ll)pIe | Cl‘;l::ect | g:t: ?::Z:l S;";::e ] Statns; Instance i Client ; \‘iject\(‘)uals Zero'.’; queue
[47809009 ~[19-FEB-1012:00 J0SMAR-1010:37  i39 SAMPLE [LOAD | ANL LANLOIOMIGEL N [RGSP_
‘ Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Ern(%) Qual Qual Comment :

Actinium228 . 1982 02717 pCilg@3003 N 9111 3 1548 IDENTIFED 124 0 [ ] - |

a:ghimﬁm HE 01228 003779 pCi/g 0.05395 N 5105 | 1793 IDENTIFIED 304 O :

Bismuth-211 g p}f 4558 03267 pCi/g0378 Y 3517 2 103 IDENTIFIEED 557

Bismuth-212  HE 234 05008 pCi/gl48 N O 6 O FAIL_ABUND 0 -

Bismuth-214 v~ 1507 01342 pCi/g 0.I363 0.200 609 2 1143 IDENTIFIED 6647 o[

Cadmiunv109 4T 431 04369 pCilg0.7664 Y 873 3 1193 IDENTIFIED 8994

Cerium 143 =— 9.1 4972 pCifg 0 N 0 60 SHORT_HLIF 0

Cesium-134 LA 01482 00513 pCi/g 03327 01000 6 0 FAIL_ABUND 0

Gross Gamma - 10.94 1374 pCi/g 4566 N 0

lodine-133  HE 1328 1372 pCilg 0 N 0 60 SHORT_HLIF 0

lodine-135  HE 1.37E+14 2 41E+14 pCilg 0 N 0 60 SHORT_HLIF 0

Lead-210 HE 1.052 0354 pCi/g 0.6618 N 4662 1 07442 IDENTIFIED 33.31

Lead-212 A/ 2.08 0.1214 pCi/g 0.0863 0.100 238.5 2 0.8556 IDENTIFIED 3.021
Lead-214 v 1654 0127  pCifg 0.1376 0.100 351.7 2 103 IDENTIFIED 53571
Neptunium-237 IF,T 1.259 01836 pCi/g 0.2227 N 873 3 1.193 IDENTIFIED B.9%4

—_—

Potassium40 %~ 2983 1734  pCi/g 0.6458 1.00 1460

Radium224 INT 5791 06572 pCilg 09275 Y 2413
Radium226 o~  1.507 01342 pCilg 0.1363 Y 609

Radium-228 " 1.982 02717 pCilg 0.3003 0500 911.1
Technetium-99m HE 4.85E+14 6.34E+14 pCi/g 0 N 0

Thallium-208 0.6736  0.06554 pCi/g 0.07331 0.080 582.9

Thorium 228 a¢ 208 01214 pCilg 00863 N 2385 2 0.855 IDENTIFIED 3021

Thoriwm232  AE 1982 02717 pCig 03003 N 9111 3 1548 IDENTIFIED 124

| Thorwm234 7 174 04244 pCi/g 0824 200 63.17 2 09399 IDENTIFED 2266

3

0

2

1969 IDENTIFIED 3.948
1.628 IDENTIFIED 10.44
1.143 IDENTIFIED 6.647
1548 [DENTIFIED 124
0 SHORT_BLIF 0

12 IDENTIFIED 8.067

—

[= BV I S

—

Tin-126 AY 0422 004278 pCi/g 0.07492 N 873 1.193 IDENTIFIED 8.994
Total Uranium - £1332  1.26E-06 ug/g 1.2282 N

| Uranium-238 @ 174 04244 pCi/g 0824 N 63.17
|*** = Number of isotopes identified wi

0.9399 IDENTIFIED 22.66

‘l_g_e"yline at this energy.

Sample | Collect ‘ Sample 5 i

D | Date | _ Dat Type |5 i

247309012 [19-FEB-1012:00 _ {05-MAR-1010:38 {139 JSAMPLE {LOAD e
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rt Err(*%s)  Qual

Actinium228 v/ 1958 01955 pCi/g 02236 N 9114 3 137 IDENTIFED 7757 o [

100f12 3/8/2010 11:11 AM
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AmihilationRad. ——  0.1426003156 pCi/g 0.04626 N 511 1 1785 IDENTIFIED 2165
Bismuh2il  FNT 4485 03178 pCig 03417 Y 352 2 1252 IDENTIFIED 5225
Bismih212 o~  2.446 04549 pCi/g 08212 N 7276 | 1126 IDENTIFED 17.32

—

Bismuh-214 ¢ 1534 0.1208 pCi/g 0.1121 0.200 6096 2 1439 IDENTIFIED 5555
Cadmium-109 <TNT 3425 0527 pCilg 1218 Y 8736 3 1186 IDENTIFIED 1465
Cerium-143 -_ 3107 5733 pCilg 0 N 0 4 0 SHORT_HLIF 0
Cesim-134 LA 0.15010.03655 pCi/g 0.1007 0100 0 4 0 FAIL_ABUND 0
Cesiumr 135 HE 03059008674 pCi/g 0.2859 N 0 4 0 NOT_IDENTI 0
Gross Gamma ~ — 11.82 1467 pCilg 4719 N 0

Lead-212 o 2079 01264 pCif/g 0.09227 0100 2387 2 1053 IDENTIFIED 2.909
Lead-214 v 1.628 0.1238 pCifg 0.1276 0.100 352 2 1252 IDENTIFIED 5225
Nepuniun-237 M7 1.001 0.1863 pCi/g 04139 N 8736 3 1186 IDENTIFIED 1465

Potassium-40 39.88 2,008 pCi/g 0.4964 1.00 1461 1 1836 IDENTIFIED 2517
Radium-224 7 5541 06484 pCig 0.9887 Y 2417 1 1729 IDENTIFIED 10.65
Radium226 &7 1534 01208 pCi/g 0.1121 Y 6096 2 1439 IDENTIFIED 5555
Radium-228 v 1.958 01955 pCi/g 02256 0.500 9114 3 137 IDENTIFIED 7.757
Sodium-24 HE 91930 95250 pCi/g 0 N 0 40 SHORT_HLIF 0
Thalliun208 o/ 0.6521005451 pCi/g 0.05876 0.080 5834 | 1345 IDENTIFIED 6596
Thorium228  fL 2079 0.1264 pCi/g 009227 N 2387 2 1053 IDENTIFIED 2.909
Thorium-232  pML 1.958 0.1955 pCi/g 02256 N 9114 3 137 IDENTIFIED 7.757
Thorium234 ¢~ 2395 1.027 pCilg 1812 200 6298 2 09753 IDENTIFIED 4195
3
0
2

Tin-126 NL 03354005161 pCi/g 0.119%6 N 8736 3 1186 IDENTIFIED 14,65

Total Uranium 7.1208 3.06E-06 ug/g 26977 N
Uranium-238  HE 2395 1027 pCi/g1812 N 62.98

*** = Number of isotopes identificd with a keyline at this energy.

-

0.9753 IDENTIFIED 41.95

Sa;nDple CB::::t ‘ S:; 1 ];:i'ts S;?:ele Smtns% Instance | Client | Project Quals Zcro?i queueé
1202082272 | PsMAR101054 o B foaD i [ GET "IN JRGSP |
Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err{%) Qual Qual Comment {
lodine-133 HE 4,006 3032 pCi/g 0 N 0 2 0 SHORT_HLIF 0 i} L___ [T m——— s ‘
lodine-135 HE 2.73E+06 4. 77EH)6 pCi/g 0 N 0 20 SHORT_HLIF 0 (] K_

; *** = Number of isotopes identified with a keyline at this energy.

Collect K Rup Days | Sample : 1 Wg e
Date | Daw | Paw] Tope | Swun | tnsance | it | Project Quly | Zera | guene
FEB10 1200 _[OSMART01305 |14 |DUP__ [LOAD i \s o

Result Uncert. Units MDA  RDL Energy *** FWHM Comb Act Rpt Erv(%)
Actinium-228 - 2,093 02095 pCi/g 0.2625 9106 3 1924 IDENTIFIED 7707

N
Armihilation Rad. — 0.1958 0.04043 pCi/g 0.05143 N 1.69  IDENTIFIED 20.05
Barium-137m  HE 0.1186 0.0268 pCi/g 0.06705 N 1.261 IDENTIFIED 22.17
Bismuth-211 N7 4371 03483 pCi/g 03561 Y 351.6 1.312 ENTIFIED 5.502

N

0.

Y

Qual Contment

w
—
=
=

Bismuth-212  —- 2544 05093 pCi/g 1.394 0 0 FAIL_ABUND 0

Bismuth-214 v 1308 0.1144 pCi/g 0.1263 200 608.8 1.573 IDENTIFIED 6.949

Codmium-109  TAT 254 0474 pCyg 1.381 0.8682 IDENTIFIED 17.99

Cerium-143 - 5915 9054 pCi/g 0 N 0 o SHORT_HLIF 0

Cesium-134 L&A 0.1485 0.03599 pCi/g 0.1055 0,100 0 0 FAIL_ABUND 0
Cesium-135  HE 0.3935 009621 pCi/g 03219 N O 0 NOT_IDENTI ¢

Cesiumr137 01253 002831 pCilg 0.07084 0.100 6612
Gross Gamma 10.89 1586 pCi/g 3876 N

1.261 IDENTIFIED 22.17

o0
o
o
f="TR S T - T - T - L T - T - )
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lodine-133 HE 7436 1474  pCi/fg 0 N 0 60 SHORT_HLIF 0
Lead-212 g 196 0.393 pCi/g 0.09883 0.100 2383 2 1106 IDENTIFIED 3269
Lead-214 v 158 0.1337 pCi/g 0.1295 0.J00 3516 2 1312 IDENTIFIED 5.502
Nepnium237 M7 07421 0.1588 pCifg 04116 N 869 3 0.8682 IDENTIFIED 17.99
Potassium-40 v 3407 1928 pCi/g 0.6641 1.00 1460 1 2248 IDENTIFIED 3.071
Radium-224 N7 5179 0.70i8 pCi/g 1.06 Y 2413 1 1723 IDENTIFIED 122
Radium-226 v 1308 0.1144 pCi/g 0.1263 Y 608.8 2 1573 IDENTIFIED 6.949
Radiun228 V7 2093 02095 pCi/g 0.2625 0.500 9106 3 1924 IDENTIFIED 7.707
| swonum-8s LA 007953002254 pCig 00746 Y 0 6 0 NOT_IDENTI 0
| Trattium-208 v/ 0.5749 0.05339 pCi/g 0.06488 0.080 5828 1 1345 IDENTIFIED 7823 O [
| Thorium-228 e 196 0.1393 pCi/g 0.09883 N 2383 2 1.106 IDENTIFIED 3269 O [
| Thoriwm232  NA 2093 02095 pCig 02625 N 9106 3 1924 IDENTIFIED 7.707 0 [
Thorium234 v/ 3257 1357 pCilg 2557 200 625 2 1033 IDENTIFIED 40.68 O |
Tin-126 A 02487 004641 pCilg 0136 N 869 3 0.8682 IDENTIFIED 1799 O
Total Uranium  _ 9.7422 404E-06ug/g 3.8069 N 0 o
Uranium-238  HE 3257 1357 pCifg 2557 N 625 2 1033 IDENTIFIED 4068 O |
[[*** = Number of isotopes identificd with a keyline at this encrgy. _
Sa;\l\)ple C](;lal::t J g‘:& l ll),:z:l S;;‘::e: Status | Instance : Project Quals Zero?! queue
120202274 ) [OB-MAR-1009:46 M0 |LCS oAb Il N RGSP
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Er{%) Qusl Comme nt

Actinium-228 HE 0.823702252 pCi/g 0.573 N 9109 3 1309 IDENTIFIED 26.58

Americium 241~ 14.84 07621 pCi/g 0.6275 0.200 59.18 1 1.009 IDENTIFIED 3.08

Barium-137m 5262 02615 pCi/g 01217 N 6612 2 1561 IDENTIFIED 2471

Bismuth-211 2445 03813 pCig 0.7451 Y 3516 2 1.181 IDENTIFIED 14.49

Bisimuth-214 0.76820.1436 pCi/g 0.2166 0.200 609.1 2 1.113 IDENTIFIED 17.92 N
Cadrmium-109 3298 2239 pCi/g2343 Y 8773 3 105 IDENTIFIED 4.585

Cerium-143  HE 5702 1422 pCi/gdds57 N 0 4 0 NOT_IDENTI 0

Cesiun-137 5559 02766 pCi/g 01285 0.100 6612 2 1.561 IDENTIFIED 2.471

Cobalt-57 0.19820.03721 pCi/g 0.07159 N 1218 | 0.9876 IDENTIFIED 183

Cobalt-60  / 6.655 0.3587 pCifg 0.09702 0.100 1332 1 1.908 IDENTIFIED 2.717

Gross Gamma 27.64 2.657 pCilg 4.72 N 0

lodine-133  HE 50.96 140.1 pCi/g 0 N 0 40 SHORT HLIF 0

Lead-212 1188 0.119 pCi/g 0.2237 0.100 2383 2 0972 IDENTIFIED 7.783

Lead-214 0.88740.1405 pCi/g 0.2624 0.100 3516 2 1181 IDENTIFIED 14.49

Néptunium-237 9.689 121 pCi/g 0.7023 N 8773 3 105 [DENTIFIED 4.585 e
Radium-224 2.821 0.6803 pCilg2.332 Y 0 4 0 NOT_IDENTI 0

Radium-226 0.76820.1436 pCi/g 02166 Y  609.1 2 1113 IDENYIFIED 17.92

Radium-228 0,82370.2252 pCi/g 0.573 0500 9109 3 1309 IDENTIFIED 2658

Silver-110m 0.30070.05027pCi/g 0.1778 N 0 4 0 NOT_IDENTI 0

Thallium-208 0.4778 0.07405 pCi/g 0.1132  0.080 5829 1 1603 IDENTIFIED 14.67 i o
Thorium-228 5188 0119 pCi/g 02237 N 2383 2 0972 IDENTIFIED 7.783

Thorium-232  HE 0823702252 pCi/g 0.573 N 9109 3 1309 IDENTIFIED 26.58

Tin-126 3247 02205 pCi/g 0.232 N 8773 3 105 IDENTIFIED 4.585

[*** = Number of isotopes identified with a keyline at this energy.

120f 12
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Result Greater Than DL

Batch Id Sample id Sample Type Run Dats Parmname Result Uncertanty  Units DL ROL 1\1\“’
DEFAGmmemrmn = PATHODOI L~ SAMPEE - - O5-MARAD -~ Theoriumepa4 = - ———£.985-- Fr-reE?*—'pCVg""—m——?ﬂﬂ—M
957136 1202052272 MB 05-MAR-10  lodine-135 273E+06  4.77E+06  pCig [ N
7136 1202052273  DUP 05-MAR-10 Bismuth-211 4.371 0.3483 pCiig 0.1782 v-
Bismuth-214 1.308 0.1144 pCifg 0.0632 0.200
Cadmium-109 254 0.474 pCifg 0.691 Y
N Cerium-143 5015 90.54 pCifg 0 N
Cesium-134 0.1485 0.03590 pCig 0.05277 0.100
_ Ceslum-137 0.1253 0.02831 pCirg 003544  0.100
\ Gross Gamma 10.89 1.586 pClig 1.881 N
\ lodine-133 7438 1474 pCilg 0 N
\ Lead-212 196 0.1393 pCliy 0.04944 0.100
\\\ Lead-214 1586 0.1337 pCilg 0.08479 0100

Potassium-40 34.07 1.928 pCilg 0.3322 1.00
Protactinium-234m  5.259 2.867 pCig 5.055 N
Radium-224 5179 07018 pCig 0.5302 Y
Radium-226 1.308 0.1144 pCg 0.0632 Y
Radium-228 2,093 0.2005 pCilg 01313 0.500

0.07953 0.02254 pCifg 0.03732 Y
0.5749 0.05339 pCilg 0.03246 0.080
4.257 1.357 pCilg 1.279 2.00
957136 1202052274  LCS 08-MAR-10 Americium-241 \ 14.84 0.7621 pCilg 0.3139 0.200
Barlum-137m \, 5R62 0.2615 pCilg 0.06086 N
Bismuth-211 >~€ 0.3813 pCilg 0.9728 Y
Bismuth-214 0.768\K 0.1436 pCiig 0.1084 0.200
Cadmium-109 32.08 \\"_ 2220 pCilg 11472 Y
Cerium-143 57.02 \Mgz pCilg 223 N
Cesium-134 0112 004;99 pCilg 0.0886 0.100
Cesium-137 5.559 0.2766 \ pClg 0.0843 0.100
Cobalt-60 6.655 0.3587 iig 0.04854 0.100
Gross Gamma 27.64 2657 pGif
lodine-133 50.96 1401 pCilg
Lead-212 1.188 0119 pCil
Lead-214 0.8874 0.1405 pCilg
Neptunium-237 9.689 1.21 pCi'g
Potassium-40 0.669 0.3553 pCilg
Radium-224 2.821 0.6803 pCilg
Radium-226 0.7682 0.1436 pClg
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Batch
iD

957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136
957136

957136

Blank Results Greater Than CSU

1 Sigma 1 Sigma
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Blank ID Run 1 Sigma TPU TPU Report
& Run Seq. Date Parmname Result Units TPU x1.65 x2 RDL MDA Parm?
1202052272-1 05-MAR-10 Actinium-228 0.0381 pCi/g 0.0386 0.0837 00772 0.1434 N
10:54
1202052272-1 05-MAR-10 Americium-241 0.0922 pCilg 0.049 0.0809 0.098 0.200 0.1875 @
10:54
1202052272-1 05-MAR-10 Antimony-127 0.136 pCilg 0.0784 0.129 0.157 0.2985 N
10:54
1202052272-1 05-MAR-10 Barium-140 0.0625 pCi/g 0.041 0.0677 0.0821 0.1462 N
10:54
1202052272-1 05-MAR-10 Bismuth-207 0.0142 pCilg 0.0115 0.019  0.023 004235 N
10:54
1202062272-1 05-MAR-10 Californium-249 0.0162 pCi/g 0.0094 0.0156 0.0189 0.03501 N
10:54 3 -
1202052272-1 05-MAR-10 Cesium-134 0.0188 pCi/g 0.0098 0.0162 0.0197 0.100 0.03803 Y
10:54 4
1202052272-1 05-MAR-10 Cobalt-57 0.0105 pCi/g 0.0051 0.0085 0.0103 0.01936 N
10:54 7 3
1202052272-1 05-MAR-10 lodine-131 0.0121 pCifg 00139 0.0228 0.0277 0.04951 N
10:54
1202052272-1 05-MAR-10 lodine-133 4.01 pCig 3.03 5 6.06 0 N
10:54
1202052272-1 05-MAR-10 Lead-210 2.58 pCi/g 2.05 3.37 4.09 7.356 N
10:54
1202052272-1 05-MAR-10 Lead-212 0.0169 pCilg 0.0155 0.0255 0.0309 0.100 0.05287 \
10:54
1202052272-1 05-MAR-10 Molybdenum-99 0.640 pCi/g 0.436 0.72 0.872 1621 N
10:54
1202052272-1 05-MAR-10 Neodymium-147 0.132 pCi/g 0.081 0.134 0.162 0.2972 N
10:54
1202052272-1 05-MAR-10 Promethium-149 2.22 pCifg 1.97 3.26 3.95 7.189 N
10:54
1202052272-1  05-MAR-10 Radium-228 0.0381 pCi/g 0.0386 0.0837 0.0772 0.500 0.1434 Y <
10:54
1202052272-1 (05-MAR-10 Scandium-46 0.00578 pCilg 0.0066 0.011 0.0133 0.02426 N
' 10:54 5
1202052272-1 05-MAR-10 Silver-108m 0.00754 pCi/g 0.0075 0.0124 0.015 0.02668 N
10:54 1
1202052272-1 05-MAR-10 Tellurium-132 0.0742 pCilg 0.0309 0.0511 00619 0.1184 N
10:54
1202052272-1 05-MAR-10 Thorium-228 0.0169 pCifg 0.0155 0.0255 0.0309 0.05287 N
10:54
1202052272-1 05-MAR-10 Thorium-232 0.0381 pCllg 0.0386 0.0637 0.0772 0.1434 N
10:54
1202052272-1 05-MAR-10 Yttrium-88 0.0144 pCig 0.0064 00108 0.0129 0.100 0.02988 @
10:54 4
1202052272-1  05-MAR-10 Zinc-65 0.0347 pCi/g 0.0203 00336 0.0407 0.07637 N
10:54
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:28:38.41

A A A A A AR A A A A KA A A AR R AT A AX AR I KAA A A A AL T A A A AR AT A A A A A AR ARk ALk Ak bk ddkhhhdkdhhdkkdhrddhhdhkk

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
Ak AR A A A AT KT A A A AR IR A A AR A A AR A AT AR A A A A A A AR AR AA R A A A A A kA kA v vk bk bk Ak k kA hhr vk rdrhhhkhhkhdhawr
Configuration : DKA10O: [CANBERRA.,GAMMA.ARCHIVE.GAMMA]G247797001.CNF;1
Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:27:27.
Sample ID 1 G247797001 Sample quantity : 1.28850E+02 GRAM
Detector name : GAMOS Detector geometry: CAN
Elapsed live time: 0 02:00:00.00 Elapsed real time: Q¢ 02:00:02.02 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXR1
Abundance limit : 75.00000 Sensitivity : 5.00000
Batch ID : 957136 Detector SN# :
Matrix Spike ID : LCS ID : 1032-A
********************************************************************************
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
1 0 46.12%* 282 817 1.39 93.22 86 15 3.92E-02 23.8
2 0 62.93%* 201 876 1.17 126.85 122 10 2.79E-02 29.0
3 2 74,28* 1019 775 1.49 149.55 142 19 1.42E-01 6.1 6.23E+00
4 2 76.61% 1307 573 1.17 154.20 142 19 1.82E-01 4.3
5 4 83.81+% 236 417 1.83 168.60 165 29 3.28E-02 15.9 9.47E-01
6 4 86,73% 535 528 1.54 174.44 165 29 7.44E-02 9.1
7 4 89.42 302 405 1.19 179.82 165 29 4.19E-02 12.9
8 4 92.36%* 449 626 1.76 185.69 165 29 6.24E-02 12.7
9 0 128.92 154 510 1.18 258,81 254 11 2.14E-02 29.6
10 0 185.60% 221 438 1.58 372.15 367 11 3.07E-02 20.0
11 0 208.71 180 408 1.29 418.36 412 13 2.51E-02 24.3
12 3 238.15* 1606 241 1.27 477.22 469 21 2.23E-01 3.0 1.49E+00
13 3 241.21* 432 263 1.73 483.34 469 21 6.00E-02 10.6
14 0 269.53 119 224 0.77 539.96 536 9 1.65E-02 24.6
15 1 294 69* 518 132 1.55 590.28 582 25 7.19E-02 6.0 2.59E+00
16 1 299.60 144 138 1.74 600.10 582 25 2.00E-02 18.0
17 0 327.69 58 224 0.86 656.25 649 11 7.99E-03 52.4
18 0 337.71 269 253 1.32 676.30 668 13 3.74E-02 13.6
19 0 351.34* 758 277 1.52 703.55 695 16 1.05E-01 6.2
20 0 462.73 86 126 1.25 926.25 922 11 1.20E-02 27.6
21 0 510.05* 106 224 2.48 1020.85 1014 20 1.47E-02 38.2
22 0 582.57* 465 166 1.41 1165.82 1158 16 6.46E-02 7.9
23 0 608.59* 567 131 1.48 1217.82 1212 14 7.88E-02 6.1
24 0 726.67 122 108 1.86 1453.86 1447 17 1.69E-02 21.4
25 0 769,17 109 122 1.94 1538.79 1529 21 1.51E-02 27.5
26 0 794.11 66 44 1.35 1588.65 1583 11 9.14E-03 23.1
27 0 860,24 78 79 1.67 1720.81 1713 17 1.08E-02 28.7
28 0 910.18* 288 55 1.53 1820.62 1815 12 4.00E-02 7.9
29 1 963.42 55 62 2.19 1927.01 1921 26 7.6%9E-03 31.1 1.56E+00
30 1 968.02% 169 67 1.81 1936.20 1921 26 2.35g-02 12.3
31 0 1119.72 92 97 1.85 2239.34 2233 16 1.27E-02 27.2
32 0 1459.47% 1327 33 2.23 2918.10 29%08 18 1.84E-01 2.9
33 0 1763.00 105 11 2.43 3524.33 3517 14 1.46E-02 11.7
Flag: "*" = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 12:28:41

Configuration : DKA100: [CANBERRA.GAMMA,ARCHIVE.GAMMA]G247797001.CNF; 1
Analyses by : PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
Sample title : MXR1 o

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:27:27
Sample ID : GZ247797001 Sample quantity : 128.85 GRAM

Sample type : SOLID Sample geometry

Detector name : GAMMAS Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:02.02 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 Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV} Key (pCi/GRAM) (pCi/GRAM)
K-40 + 1460.82 * 3.611E+01 3.087E+00 6.905E-01 4_,295E-02 52.292
CDh-109 + 88.03 * 5.488E+00 1.080E+00 1.105E+00 8.417E-02 4.965
SN-126 + 64.28 7.551E-01 4.515E-01 4.620E-01 6.886E-02 1.634
+ 86.94 2.228E+00 1.002E+00 4,472E-01 1.841E-01 4.981
+ 87.57 * 5.358E-01 1.055E-01 1.078E-01 8.207E-03 4.972
Cs5-135 + 268.22 * 4.954E-01 2_493E-01 2.812E-01 3.008E-02 1.762
TL-208 277,37 5.033E-01 4.758E-01 8.215E-01 1.069E~-01 0.613
+ 583.19 * 7.045E~01 1.221E-01 7.405E-02 5.438E-03 9.515
+ 860.56 1.141E+00 6.658E-01 5.368E-01 5.447E~-02 2.126
PB-210 + 46,54 * 2.544E+00 1.224E+00 9.093E~01 7.013E-02 2.798
BI-211 + 72.87 3.002E+01 4 .350E+00 3.597E+00 2,.831E-01 8.346
+ 351.06 * 4.856E+00 7.110E-01 3.927E-01 3.113E-02 12.364
PB-212 + 74,82 3.592E+00 6.269E-01 4 _.318E-01 5.391E-02 8.319
+ 77.11 2.778E+00 3.217E-01 2.607E-01 2.029E-02 10.655
+ 238.63 * 2.245E400 2.785E-01 1.101E-01 1.192E-02 20.389
+ 300.09 3.163E+00 1.188E+00 1.414E4+00 1.519E-01 2.236
BI1I-214 + 609.32 * 1.672E+00 2.478E-01 1.494E-01 1.261E-02 11.189
+ 1120.29 1.422E+00 7.854E-01 6.715E-01 6.451E-02 2.118
+ 1764.49 2.330E400 5.626E-01 4.493E-01 2.597E-02 5.18¢6
PB-214 + 74.82 6.366E+00 1.052E+00 7.653E-01 8.529E-02 8.319
+ 77.11 4.897E+00 6.962E-01 4.596E-01 5.212E-02 10.655
+ 242.00 3.665E+00 8.829E-01 6.483E-01 7.366E~02 5.653
+ 295,22 2.016E+00 3.297E~-01 2.,498E-01 2.769E-02 8.072
+ 351.93 * 1.762E+00 2.757E-01 1.429E-01 1.376E-02 12.336
RA-224 + 240.99 * 6.480E+00 1.515E+00 1.180E+00 1.155E-01 5.491
RA-226 + 609.32 * 1.672E+00 2.478E-01 1.494E-01 1.261E-02 11.189
+ 1120.29 1.422E+00 7.854E-01 6.715E-01 6.451E-02 2.118
+ 1764.49 2.330E400 5.626E-01 4.493E-01 2.597E-02 5.186
AC-228 + 338.32 1.913E+00 9.499E-01 4 384E-01 1.822E-01 4.364
+ 911.20 * 2.151E+00 4.376E-01 2.706E-01 3.434E-02 7.948
+ 968,97 2.179E+400 7.588E-01 5.581E-01 1.375E-01 3.905
RA-228 + 338.32 1.913E+00 9.499g-01 4.384E-01 1.822E-01 4,364
+ 911.20 * 2.151E+400 4_376E-01 2.706E-01 3.434E-02 7.948
+ 968.97 2.179E+00 7.588E-01 5.581E-01 1.375E-01 3.905
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Full Combined Activity-MDA Report (continued) 2

Page :
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27

——=-— Tdentified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TH-228 + 74.82 3.592E+00 5.222E-01 4,318E-01 3.418E-02 8.319
+ 77.11 2.778E+00 3.217E-01 2.607E~01 2.029E-02 10.655
+ 238.63 * 2.245E+00 2.785E-01 1.101E-01 1.192E-02 20.389
+ 300.09 3.163E+00 2.247E4+00 1.414E+00 8.663E-01 2.236
TH-229 + 85.43 1.349E+00 2.655E-01 2.696E-01 2.061E-02 5.002
+ 88.47 4,689E-01 1.264E-01 1.666E-01 1.281FE-02 2.815
193.51 * -6.867E-01 6.639E-01 1.012E+00 1.011E-01 -0.678
210.85 1.834E+00 1.235E+00 1.842F+00 1.835E-01 0.996
TH-232 + 338.32 1.913E+00 5.406E-01 4,384E-01 3.437E-02 4_364
+ 911.20 =* 2.151E+00 4.376E-01 2.706E-01 3.434E-02 7.948
+ 968.97 2.179E+00 7.588E-01 5.581E-01 1.375E-01 3.905
TH-234 + 63.29 * 1.959E+00 1.189E+00 1.203E+00 2.183E-01 1.628
+ 92.59 3.989E+00 1.337E+00 9,572E-01 2.106E-01 4.167
U-235 + 89.96 3.243E+00 1.151E+00 1.157E+00 2.822E-01 2.803
+ 93.35 3.013E+00 1.031E400 7.248E-01 1.672E-01 4.157
143.76 * 2.939E-01 2.567E-01 4 181E-01 7.975E-02 0.703
163.33 -8.047E-02 5.440E-01 8.712E-01 1.635E-01 -0.092
+ 185.72 1.990E~01 8.209E-02 7.913E-02 7.898E-03 2.514
205.31 1.278E-01 6.704E-01 9.433FE-01 1.776FE-01 0.135
NP-237 + 86.48 * 1.599E+00 4.598E-01 3.205E-01 7.152E~02 4.988
95.86 -2.401E-01 1.045E+00 1.482E+00 3.575E-01 -0.162
U-238 + 63.29 * 1.959E+00 1.189E+00 1.203E+00 2.183E-01 1.629
+ 92.59 3.989E+00 1.063E+00 9.572E-01 8.044r-02 4,167
ANH-511 + 511.00 * 1.207E-01 9.254E-02 5.830E-02 3.731E-03 2.070
-—=-- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
BE-7 477.60 * -1.442E-01 4.296E-01 6.866E-01 4,916E-02 -0.210
NA-22 1274.54 * 4.605E-02 5.970E-02 1.033E-01 6.015E-03 0.446
NA-24 1368.63 * -1.404E+00 5.970E-02 Half-Life too short
SC-46 889.28 * -1.373E-02 5.410E-02 8.768E-02 8.807E-03 -0.157
+ 1120.55 2.422E-01 1.328E-01 1.597£-01 1.099E~02 1.517
V-48 944.13 -3.954E-01 1.255E+00 2.016E+00 1.950E-01 -0.196
983.53 * -6.882E-03 9.281E-02 1.516E-01 1.389E-02 -0.045
1312.11 -4.057E-02 1.190E-01 1.858E-01 1.077E-02 -0.218
CR-51 320.08 * =3.912E-01 4.755E~01 6.761E-01 5.974E-02 -0.579
MN-54 834.85 * 4.796E-02 5.216E-02 9.156E-02 8.388E-03 0.524
C0O-56 846.77 * 1.193E~02 4.740E-02 8.026E-02 7.506E-03 0.149
1037.84 -1.959E-01 4.078E-01 6.391E-01 5.632E-02 -0.307
1238.28 1.649E-01 1.322E-01 2.317E-01 1.432E-02 0.712
1771.35 -4.406E-01 3.923E-01 5.436E-01 3.13%E-02 -0.810
C0o-57 122.06 * 7.134E-03 3.040E-02 4.980E-02 7.066E-03 0.143
136.47 -3.771E-03 2.476E-01 4.010E-01 5.370E-02 -0.009
C0-58 810.76 * =2,455E-02 5.017E-02 8.009E-02 7.049E-03 -0.307
FE-59 1099.45 * -5.674E-02 1.228E-01 1.922E-01 1.556E-02 -0.295
1291.59 9.588E~-02 1.611E-01 2.758r-01 2.048E-02 0.348
CO-60 1173.23 -2.278E-02 6.200E-02 9.780E-02 5.672E-03 -0.233
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Full Combined Activity-MDA Report (continued) 3

Page :
Sample ID : G247797001 Acqguisition date : 5-MAR-2010 1%:27:27

———— Non-lIdentified Nuclides --~--

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1332.49 = 1.585E~02 5.459E-02 9.077E-02 5.253E-03 0.175
ZN-65 1115.54 * 1.123E-01 1.591E-01 2.382E-01 1.664E-02 0.471
SE-75 121.12 -3.004E-~02 1.577E-01 2.548E-01 3.980E-02 ~0.118
136.00 -1.356E~02 4.787E-02 7.674E-02 1.001E-02 ~0.177
264.66 * -5.980E-02 6.188E-02 8.421E-02 8.040E-03 ~0.710
279.54 6.341E-02 1.312E-01 2.234E-01 2.140E-02 0.284
400.66 4,319E~01 3.252E-01 5.688E-01 5.186E-02 0.759
SR-85 514.00 = 6.484E-02 5.484E-02 8.467E-02 5.428E-03 0.766
Y-88 898.04 -1.687E~-02 6.022E-02 9.746FE-02 9.964E-03 ~0.173
1836.06 * 1.768E~02 4 .596E-02 8.029E-02 4.594E-03 0.220
Y-91 1204.77 * 1.747E+01 3.065E+01 5.194FE+01 3.018E+00 0.336
NB-94 702.65 * -2,698E-02 4,444E-02 7.144E-02 5.112E-03 ~0.378
871.09 9.857E-03 4.227F-02 7.136E-02 6.955E~-03 0.138
NB-95 765.81 * 8.565E~02 6.817E-02 1.084E-01 8.766E-03 0.790
NB-95M 235.69 * 1.748E+00 2.887E-01 4.078E-01 4,467E-02 4,287
ZR-95 724.19 2.618E-01 1.502E-01 2.462E-01 2.043E-02 1.063
756.73 * -8.131E-02 9.795E-02 1.534E-01 1.368E-02 ~0.530
MO-99 140.51 -2.518E+01 3.364E4+01 5.202E+01 1.324E+01 ~0.484
181.07 1.023E+01 3.052E+01 4.343E+01 8.446E+00 0.236
366.42 -4 . 595E+01 1.399E+02 2.267E4+02 1.556E+01- ~0.203
739.50 * 1.481E+01 2.061E+01 3.586E+01 5.476E+00 0.413
T777.92 8.653E+00 6.254E+01 9.118E+01 7.544E+00 0.095
TC-99M 140.51 * ~3,387E+11 6.254E+01 Half-Life too short
RU-103 497.08 * 1.201E-02 5.217E-02 8.622E-02 1.094E-02 0.139
610.33 1.599E+01 3.039E+00 3.611E400 5.551E-01 4,428
RE-106 621.93 * 2.646E~01 3.948E-01 6.662E-01 8.019E-02 0.397
1050.41 1.276E+00 3.367E+00 5.692E+00 4.635E-01 0.224
RU-106 621.93 * 2.646E-01 3.939E-01 6.662E-01 4,.392E-02 0.397
1050.41 1.276E+00 3.367E+00 5.692E+00 4,635E-01 0.224
AG-108M 433.94 * -2.837E-~02 3.793E-02 5.935E-02 3.832E-03 -0.478
614.28 1.498E~03 5.247F-02 7.310E-02 5.085E-03 0.020
722.91 1.722E-02 5.464E-02 8.127E-02 6.313E-03 0.212
AG-110M 657.76 * -1.036E-02 4.434E-02 6.987E-02 4.830E-03 -0.148
677.62 2.477E-01 3.919E-01 6.850E~01 4,871E-02 0.362
706.68 1.049E~01 2.692E-01 4.624E-01 3.471E-02 0.227
763.94 -2.009E~-02 2.524E-01 3.547E-01 2.949E-02 ~0.057
884.68 -1,544E~02 6.581E-02 1.068E-01 1.090E-02 ~0.145
937.49 -2.556E~-01 1.533E-01 2.133E-01 2.139E-02 ~1.199
1384.29 3.928E~-03 1.717E-01 2.881E-01 1.776E-02 0.014
1505.03 1.277E~01 3.179%9E-01 5.573E-01 3.276E-02 0.229
SN-113 391.69 * 9.478E~03 5.705E-02 9.482E-02 5.882E-03 0.100
CD-115 260.90 1.444E+02 2.081E+02 3.582E+02 3.425E+01 0.403
492 .35 3.115E+00 6.400E+01 1.047E+402 6.629E+00 0.030
527.90 * -1.134E+01 1.881E+01 2.924E4+01 1.887E+00 ~0.388
SN-117M 156.02 -8.930E-01 2.891E+00 4. 609E+00 5.082E-01 -0.194
158.56 * 5.344E~02 6.931E-02 1.146E-01 1.232E-Q2 0.466
TE-123M 159,00 * 1.923E~02 3.487E-02 5.730E-02 6.157E-03 0.336
SB-124 602.73 -1.072E~-02 6.320E-02 8.650E-02 5.697E-03 -0.124
645.85 1.991E-01 6.265E-01 1.032E+00 7.456E-02 0.193
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Full Combined Activity-MDA Report (continued) 4

Page :
Sample ID : G247797001 Acquisition date : 5-MAR-2010 1%:27:27

———- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
722.78 6.557E-02 5.516E-01 8.053E-01 6.181E-02 0.081
1690.97 * 3.466E-02 8.035E-02 1.438E-01 9.142E-03 0.241
SB-125 427.87 * 3.589E-02 1.151E-01 1.923E-01 1.204E-02 0.187
+ 463,37 8.674E-01 4.824E-01 6.610E~01 4.684E-02 1.312
600.60 1.139E-01 2.524E-01 4,084E-01 3.021E-02 0.279
635.95 4.,412E-01 3.396E-01 5.981E-01 4.476E-02 0.738
TE-125M 109.28 * -7.516E+00 1.131E+01 1.798E+01 2.334E+00 -0.418
I-126 388.63 -1.782E-01 2.308E-01 3.647E-01 2.170E-02 -0.489
666.33 * -6.602E-02 2.972E-01 4.687E-01 3.112E-02 -0.141
753.82 2.281E+00 2.495E+00 4.411E+00 3.488E-01 0.517
5B-126 414.70 -6.841E-03 1.020E-01 1.670E-01 9.947E-03 -0.041
666.50 -2.876E-02 1.018E-01 1.597E-01 1.061E-02 -0.180
695.00 -3.098E-02 1.070E-01 1.760E-01 1.240E-02 -0.176
697.00 -2.580E-04 4.006E-01 6.269E-01 4.435E-02 0.000
720.70 * 2.877E-02 2.149E-01 3.144E-01 2.332E-02 0.092
856.80 1.162E+00 7.120E-01 1.185E+00 1.128E-01 0.981
sp-127 252 .40 -6.856E+00 6.293E+00 8.878E+00 3.713E+00 -0.772
473.00 2.121E+00 2.308E+00 3.969E+00 4.585E-01 0.534
685.70 * 7.712E~01 2.040E+00 3.502E+00 3.645E-01 0.220
783.70 3.466E+00 5.112E+00 8.900E+00 1.104E+00 0.389
I-131 80.19 5.522E+00 5.821E+00 6.466E+00 5.040E-01 0.854
284.31 -1.353E+00 1.854E+400 2.983E+00 2.866E-01 -0.454
364.49 * -1.143E-01 1.462E-01 2.304E-01 1.731E-02 -0.496
636.99 2.057E+00 2.168E+00 3.729E+00 2.697E-01 0.552
TE-132 49.72 -7.255E+00 5.851E+0Q0 8.034E+00 8.122E-01 -0.903
111.76 1.328E+01 4.509E+01 7.418E+01 1.040E+01 0.179
116.30 -2.507E+00 3.945E+01 6.410E+01 9.504E+00 ~0.039
. 228.16 * 2.050E-01 1.030E+Q0 1.746E+00 2.915E-01 0.117
BA-133 81.00 9.771E-02 1.137E~-01 1.248E-01 1.876E-02 0.783
276.40 6.851E-01 4.531E-01 7.682E-01 1.118E-01 0.892
302.85 3.576E-02 1.820E-01 2.669E-01 3.520E-02 0.134
356.01 * -2.717E-02 5.822E-02 8.042E-02 9.717E~03 ~0.338
383.85 7.930E-02 3.700E-01 6.169E-01 6.701E-02 0.129
I-133 529.87 * 6.907E-03 3.700E-01 Half-Life too short
875.33 3.242E-02 3.700E-01 Half-Life too short
1298.22 -1.785E~01 3.700E-01 Half-Life too short
CS5-134 563.25 2.305E-01 4.678E-01 7.824E-01 5.197E-02 0.295
569.33 1.594E-01 2.419E-01 4.095E-01 2.743E-02 0.389
604.72 -2.041E-04 5.481E-02 7.619E-02 5.038E-03 -0.003
795.86 * 5.422E-02 7.166E~02 1.102E-01 9.489E-03 0.492
801.95 2.463E-01 5.195E-01 8.668E-01 7.534E-02 0.284
1365.19 1.034E+00 1.491E+00 2.614E+00 1.670E-01 0.396
I-135 546.56 9.613E+10 1.491E+00 Half-Life too short
836.80 2.535E+11 1.491E+00 Half-Life too short
1038.76 -1.327E+11 1.491E+00 Half-Life too short
1131.51 6.2698+10 1.491E+00 Half-Life too short
1260.41 * 1.447E+09 1.491E+00Q Half-Life too short
1457.56 1.446E+13 1.491E+00 Half-Life too short
1678.03 -4.973E+10 1.491E+00 Half-Life too short
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Full Combined Activity-MDA Report (continued) Page : 5
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27

——-=— Non-Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1791.20 ~6.080E+10 1.491E+00 Half-Life too short
Ccs-136 153.25 3.918E-02 1.088E+00 1.759E+00 2.221E-01 0.022
176.60 ~-5.498E-01 6.486E-01 1.003E+00 1.077E-01 -0.548
273.65 ~1.225E+00 7.854E-01 1.022E+00 1.027E-01 ~1.198
340.55 3.292E-01 2.073E-01 3.270E-01 2.659E-02 1.007
818.51 ~-3.357E~-02 9.320E-02 1.500E-01 1.337E-02 -0.224
1048,07 * -3.044E-02 1,489E-01 2.396E-01 2.052E-02 -0.127
1235.36 1.443E+00 8.718E-01 1.554E+00 1.538E-01 0.929
BA-137M 661.66 * 4,161E-02 4.411E-02 7.584E-02 4,987E-03 0.549
cs-137 661.66 * 4,395E-02 4,659E-02 8.012E-02 5.286E-03 0.549
CE-139 165.86 * 3.870E-02 3.694E-02 6.151F-02 6.106E-03 0.629
BA-140 162.66 ~3.821E-01 1.047E+00 1.663E+00 1.793E-01 -0.230
304.85 ~2.899E~-01 1.869E+00 2.672E+00 7.832E-01 -0.109
423.72 2.021E+00 2.627E+00 4.366E+00 1.411E+00 0.463
537.26 * -1.361E-03 3.491E-01 5.664E~-01 1.894E-01 -0.002
LA-140 + 328.76 5.279g-01 5.552E~-01 6.850E-01 5.925E-02 0.771
487.02 -5.186E-02 1.822E-01 2.916E-01 2.048E-02 -0.178
815.77 3.459E-01 4 119E-01 7.286E-01 7.174E-02 0.475
1596.21 * ~-1.117E-01 1.087E-01 1.520E-01 8.933E-03 -0.735
CE-141 145.44 * 4.,900E~02 7.923E-02 1.305E-01 1.596E-02 0.375
CE-143 57.36 6.532E-04 7.923E~-02 Half-life too short
+ 293.27 * 2.704E-03 7.923E-02 Half-Life too short
664.57 ~-1.060E-04 7.923E-02 Half-Life too short
721.93 5.759E-04 7.923E-02 Half-Life too short
CE-144 80.12 2.862F+00 2.937E+00 3.267E+00 2.525E-01 0.876
133.52 * 9.318E-02 2.652E-01 3.821E-01 6.985E-02 0.244
PM-144 476.78 5.164E-02 8.476E-02 1.433E-01 1.041E-02 0.360
618.01 1.422E-02 4,215E-02 6.957E-02 4.803E-03 0.204
696.49 * -1.796E-02 4,972E-02 7.603E-02 5.376E-03 -0.236
PR-144 696.51 * -1.302E+00 3.725E4+00 5.702E+00 4.030E-01 -0.228
1489.16 -4 .759E+00 1.622E+01 2.597E+01 1.526E+00 -0.183
PM-146 453.88 * 2.742E-02 5.328E-02 8.980E-02 7.824E-03 0.305
633.25 -1.826E+00 1.968E+00 2.731E+00 1.032E4+00 -0.668
735.93 1.043E-01 2.126E-01 3.401E-01 9.434E-02 0.307
747,24 -1.224E-01 1.273E-01 1.955E-01 2.761lE-02 -0.626
ND-147 + 91.11 1.658E+00 4,460E-01 5.760E-01 5.126E-02 2.879
319.41 ~1.976E+00 4,117E+00 6.478E+00 5.436E-01 -0.305
531.02 * 5.020E-01 7.470E-01 1.264E+00 1.746E-01 0.397
PM-149 285.90 * 1.878E+01 1.422E402 2.327E+02 3.688E+01 0.081
EU-152 121.78 1.059E-02 8.747E-02 1.428E-01 2.134E-02 0.074
244,70 9.941E-02 4.201E-01 6.227E-01 6.071E-02 0.160
344.28 * -9.318E-02 1.456E-01 1.865E-01 1.533E-02 -0.500
778.90 -1.560E-02 3.520E-01 5.419E-01 4.491E~-02 -0.029
+ 964.08 7.678E-01 4,824E-01 7.573E-01 7.135E-02 1.014
1085.87 -3.038E-01 5.211E-01 8.069E-01 6.074E-02 ~0.376
1112.07 -1.596E-01 5.020E-01 7.074E-01 4.981E-02 -0.226
1408.01 1.4358-01 2.495E-01 4.403E-01 2.573E-02 0.326
GD=-153 ©9.67 6.832E-02 1.351E+00 1.962E+00 1.560E-01 0.035
97.43 * 3.588E-02 9.624E-02 1.403E-01 1.301E-02 0.256
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Full Combined Activity-MDA Report (continued) Page : 6
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27

-~--- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
103.18 -8.104E~02 1.241E-01 1.980E-01 2.048E-02 -0.409
EU-154 123.07 3.341E-02 6.692E-02 1.024E-01 1.631E-02 0.326
723.31 2.176E-01 2.550E-01 3.965E-01 3.350E-02 0.549
873.19 -1.041E-02 3.579E-01 5.912E-01 7.544E-02 -0.018
996.26 6.793E-02 4.571E-01 7.607E-01 1.343E-01 0.08¢9
1004.73 -7.179%E-02 2.548E-01 4.072E-01 4.810E-02 -0.176
1274.44 * 1.304E-01 1.694E-01 2.925E-01 2.758E-02 0.44¢6
EU-155 + 86.55 6.499E-01 1.282E-01 1.837E-01 1.420E-02 3.537
105,31 * 1.166E-01 1.204E-01 1.988E-01 2.153E-02 0.586
TB-160 + 86.79 1.737E+00 3.420E-01 4.915E-01 3.748E-02 3.535
197.04 6.956E-01 7.321E-01 1.191E+00 1.190E-01 0.584
215.65 -1.878E-01 9.263E-01 1.464E+00 1.456E-01 -0.128
+ 298.57 4,.489E-01 1.664E-01 2.483E-01 2.210E-02 1.808
879.36 * -2.442E-02 1.851E-01 3.031E-01 2.995E-02 -0.081
+ 962.29 1.453E+00 9.131E-01 1.351E+00 1.276E-01 1.076
966.15 1.898E+00 4.151E-01 7.624E-01 7.162E-02 2.490
1177.93 1.471E-01 4,801E-01 8.009E-01 4.647E-02 0.184
1271.85 1.791E-01 1.003E+00 1.649E+00 9.584E-02 0.109
HO-166M 80.57 2.668E-01 3.202E-01 3.531E-01 2.726E-02 0.756
+ 184.41 1.581E-01 6.522E-02 8.180E-02 8.162E-03 1.933
280.46 -7.584E-02 1.021E-01 1.647E-01 1.524E-02 -0.461
410.95 7.957E-02 3.324E-01 5.531E-01 3.283E-02 0.144
711.68 * -~2.174E-02 7.709E-02 1.265E-01 9.217E~03 -0.172
752.31 3.865E-01 3.597E-01 6.421E-01 5.063E-02 0.602
810.29 -3.316E-02 7.522E-02 1.206E-01 1.058E-02 -0.275
TA-182 67.75 4.501r-02 1.127E-01 1.211E-01 9.698E-03 0.372
100.11 1.798E-01 1.915E-01 3.115E-01 3.041E-02 0.577
152.43 2.377E-01 4.286E-01 7.046E-01 8.037E~02 0.337
222.11 -5.211E-02 4.044E-01 6.779E-01 6.723E-02 -0.077
1121.30 5.469E-01 2.519E-01 4.201E-01 2.883E-02 1.302
1189.05 2.696E-01 4.384E-01 7.461E-01 4.332E-02 0.361
1221.41 * -3.019E-02 3.002E-01 4.838E-01 2.813E-02 -0.062
1231.02 -1.413E+00 7.595E-01 1.051E+00 6.113E-02 -1.344
IR-192 + 295.96 1.502E+00 2.259E-01 3.415E-01 3.079E-02 4.399
308.46 3.772E-02 1.150E-01 1.943E-01 1.694E-02 0.194
316.51 * 1.707E-02 3.954E-02 6.714E-02 5.698E-03 0.254
468.07 -3.800E-02 9.129E-02 1.219E-01 8.622E-03 -0.312
HG-203 70.83 9.659E-01 1.110E+00 1.642E+00 2.578E-01 0.588
+ 72.87 7.565E+00 1.469E+00 1.380E+00 2.089E-01 5.481
279.20 * 2.731E-02 4.737E-02 8.093E~02 7.676E-03 0.337
BI-207 + 72.81 1.727E+00 2.503E-01 3.136E-01 2.470E-02 5.506
+ 74.97 1.035E+00 1.500E-01 2.393E-01 1.873E-02 4,326
569.70 2.489E-02 3.695E-02 6.267E-02 4,.101E-03 0.397
1063.66 * 6.907E-02 7.054E-02 1.245E-01 9.856E-03 0.555
1770.23 -2.183E+00 9.272E-01 1.062E+00 6.131E-02 -2.056
PB-211 404.85 * -1.594E+00 1.225E+00 1.434E+00 6.879E-01 -1.112
427.09 9.497E-01 2.005E+00 3.300E+00 1.513E+400 0.288
832.01 1.873E-01 1.348E+00 2.255E+00 1.171E+00 0.083
BI-212 + 727.33 * 2.876E+00 1.277E+00 1.516E+00 1.777E-01 1.897
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Full Combined Activity-MDA Report (continued) Page : 7
Sample ID : G247797001 Acqguisition date : 5-MAR-2010 10:27:27

-—-—— Non-Identified Nuclides ~-—--

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
785.37 1.430E+00 3.922E+00 6.574E+00 5.514E-01 0.217
1620.50 2.515E-02 2.455E+00 4.074E+00 2.391E-01 0.006
RN-219 271,23 4,787E-01 3.433E-01 5.318E-01 5.812E-02 0.900
401.81 * 3.429E-01 5.176E-01 8.786E-01 1.184E-01 0.390
RA-223 81.07 2.280E-01 2.563E-01 2.835E-01 2.187E-02 0.804
+ 83.79 3.517E-01 1.151E-01 1.912E-01 1.466E-02 1.840
94.87 1.167E+00 5.065E-01 7.813E-01 6.881E-02 1.493
144,24 1.159E+00 8.495E-01 1.405E+00 1.821E-01 0.825
154.21 -6.109E-02 4.756E~-01 7.640E-01 9.065E-02 -0.080
+ 269,46 5.702E-01 2.857E-01 4.199E-01 4 029E-02 1.358
323.87 * 8.783E~01 8.497E-01 1.297E+00Q 2.225E-01 0.677
+ 338.28 7.593E+00 2.239E+00 2.795E+00 3.222E-01 2.717
AC-227 79.69 1.410E+00 1.509E+00 1.657E+00 2.785E-01 0.851
235.96 3.152E+00 4.578E-01 5.625E-01 6.395E-02 5.603
256.23 * 3.193E-03 2.941E-01 4.933E~-01 6.307E-02 0.006
+ 299,98 3.479E+00 1.330E+00 1.964E+00 2.528E-01 1.772
304.50 -4,949E-01 2.147E+00 3.053E+00 5.069E-01 -0.162
334,37 -5.605E-02 2.424E+00 3.484E4+00 5.308E-01 -0.010
TH-227 79.80 2.104E+00 1.970E+00 2.157E+00 4.625E~-01 0.976
235.96 3.152E+00 4 . 449E-01 5.625E-01 6.097E-02 5.603
256.23 * 3.193E-03 2.941E-01 4.933E-01 7.034E-02 0.006
+ 299.98 3.479E+00 1.330E+00 1.964E+00 2.528E-01 1.772
304.50 -4,949E-01 2.147E4+00 3.053E400 5.069E-01 -0.162
334.37 -5.605E-02 2.424E+00 3.484E+00 5.308E-01 -0.010
PA-231 283.69 * -8.824E-01 1.681E+00 2.729E+00 4.076E-01 -0.323
301.36 1.399E+00 7.867E-01 1.235E+00 1.519E-01 1.133
TH-231 81.07 2.280E-01 2.563E-01 2.835E-01 2_187E-02 0.804
+ 83.79 3.517E-01 1.151E-01 1.912E-01 1.466E-02 1.840
94,87 1.167E+00 5.065E-01 7.813E-01 6.881E-02 1.493
144 .24 1.159E+00 8.495E-01 1.405E+00 1.821E-01 0.825
154.21 -6.109E-02 4.756E-01 7.640E-01 9.065E-02 -0.080
+ 269.46 5.702E-01 2.857E-01 4.199E-01 4.029E-02 1.358
323.87 * 8.783E~01 8.497E-01 1.297E+00 2.2258-01 0.677
+ 338.28 7.593E+00 2.239E+00 2.795E+00 3.222E-01 2.717
PA-233 + 300.13 1.574E+00 6.137E-01 8.829E-01 1.322E-01 1.783
311.90 * -1.255E-02 7.477E-02 1.233E-01 1.089E-02 -0.102
340.48 1.545E+00 9.249E-01 1.365E+00 3.246E-01 1.132
PA-234 94.67 6.026E-01 1.957E-01 2.943E-01 3.68lE-02 2.048
98.44 1.051E-01 1.199E-01 1.568E-01 8.769E-02 0.670
111.00 -5.213E-02 2.124E-01 3.434E-01 5.008E-02 -0.152
131.20 4.345E-02 1.410E-01 2.029E-01 2.725E-02 0.214
569.50 2.118E-01 3.326E-01 5.624E-01 3.680E-02 0.377
733.00 -5.391E-01 5.997E-01 7.674E-01 1.674E-01 -0.702
880.51 -6,439E-02 3.690E~01 6.020E-01 5.959E-02 -0.107
883.24 -5.568E-02 3.827E-01 6.229E-01 4.199E-01 -0.089
926.50 -1.485E-01 2.450E-01 3.798E-01 9.775E-02 -0.391
946.00 * 2.267E-01 4.168E-01 7.123E~01 1.372E-01 0.318
949,00 1.495E-01 6.352E-01 1.065%E+00 1.024E-01 0.140
PA-234M 766.42 2.466E+01 2.154E+01 2.839E+01 1.438E+01 0.869
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Full Combined Activity-MDA Report (continued) 8

Page :
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27

———- Non-~Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
1001.03 * -6.025E+00 5.814E+00 8.574E+00 8.761E-01 -0.703
NP-239 99.53 1.832E-01 1.813E-01 2.842E-01 2.744E-02 0.644
103.37 -5.592E-03 1.111E-01 1.812E-01 1.880E-02 -0.031
106.12 8.345E-02 9.603E-02 1.583E-01 1.726E-02 0.527
117.23 * -6.115E-01 4.683E-01 7.159E-01 9.414E-02 -0.854
228.18 4.830E~-02 2.553E-01 4.328E-01 4.277E-02 0.112
277.60 2.214E-01 2.169E-01 3.757E-01 3.497E-02 0.589
AM-241 59.54 * 5.972E-02 8.306E-02 1.239E-01 1.109E-02 0.482
CM-247 278.00 8.595E-01 9.165E-01 1.584E+00 1.473E-01 0.543
287.50 1.427E+00 1.602E+00 2.456E+00 2_241E-01 0.581
402.40 * -1.982E-02 4 _.859E-02 7.818E-02 4.600E-03 -0.254
CF-249 252.80 -1.135E+00 1.082E+00 1.720E+00 1.662E-01 -0.660
333.37 -1.463E-01 2.917E-01 3.500E-01 2.797E-02 © -0.418
388.16 * -1.204E-02 5.160E-02 8.399E-02 5.016E-03 -0.143
CF-251 177.52 * 1.326E-01 1.618E-01 2.673E-01 2.663E-02 0.496
227.38 1.254E-01 4.135E-01 7.038E-01 6.959E-02 0.178
285.41 1.338E+00 2.530E+00 4.321E+00 3.961E-01 0.310
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VAX/VMS Nuclide Identification Report Generated

N e E F L E R R R E RS R R R E R R R R R EEEEE SRR R R RS SRR R R R R AR R R i

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
B e R R R A R R R R R E e e R R R EE S R TR R RS RS RS SRR RS SRS R R ESEEEE R LR RS LS
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247797001 *
* Acquisition date : 5-MAR-2010 10:27:27 Detector SN¥ : *
* Detector ID : GAMOS 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 02:00:02.02 Half life ratio : 8.000 *
e S, R e R R E R R R R R R R A EEEEREEESEEEEEEEEEE R RS SRR EEEE SRR R R RS SRS SRR RS
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G247797001 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.2885E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
P R e a a e R R R R R LA LR ERESE R R R EEEEE R RS R R R RS EE R R R R R R R R
* *
* QC DATA *
* Standard Weight : 0.00000 *
* CALIB. DATE/TIME : 11-JUN-2009 16:41:00 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
PR SRR E SRR RS RS EFEL SRS S EREEES AR SR AR SEEE SRR EEEEE SRS ESEREEEEREEEEEESEEEEEEEESEE,.

Combined Activity-MDA Report

—-——-— Identified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.611E+01 3.025E+00 6.908E-01 0.000E+00
CDh-109 5.488E+00 1.059E+00 1.155E+00 0.000E+00
SN-126 5.358E-01 1.034E-01 1.126E-01 0.000E+00
Cs-135 4.954E-01 2.443E-01 2.889E-01 0.000E+00
TL-208 7.045E-01 1.197E-01 7.516E-02 0.000E+00
PB-210 2.544E+00 1.200E+00 9.590E-01 0.000E+00
BI-211 4.856E+00 6.968E-01 4.018E-01 0.000E+00
PB-212 2.245E+00 2.729E-01 1.133E-01 0.000E+Q0
BI-214 1.672E+00 2.429E-01 1.516E-01 0.000E+00
PB-214 1.762E+00 2.702E-01 1.462E-01 0.000E+00
RA-224 6.480E+00 1.485E+00 1.214E+00 0.000E+00
RA-226 1.672E+00 2.429E-01 1.516E-01 0.000E+00
AC~228 2.151E+00 4.288E-01 2.727E-01 0.000E+00
RA~-228 2.151E+00 4.288E-01 2.727E-01 0.000E+00
TH-228 2.245E+00 2.729E-01 1.133E-01 0.000E+00
TH-229 -6.867E-01 6.507E-01 1.,045E+00 0.000E+00
TH-232 2.151E+00 4.288E-01 2.727E-01 0.000E+00
TH-234 1.959E+00 1.165E+00 1.263E+00 0.000E+00Q
U-235 2.939E-01 2.516E-01 4.,336E-01 0.000E+0Q0
NP-237 1.599E+00 4,506E-01 3.350E-01 0.000E+00
U-238 1.959E+00 1.165E+00 1.263E+00 0.000E+00
ANH-511 1.207E-01 9.069E-02 5.930E~02 0.000E+00
---- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA
Nuclide {(pCi/GRAM ) Ided (pCi/GRAM )
BE-7 -1.442E-01 4.210E-01 6.991E-01 0.000E+00 NOT IDENT.
NA-22 4.605E-02 5.850E-02 1.035E~01 0.000E+00 NOT IDENT.
NA-24 0.000E+00 2.427E+06 0.000E+00 0.000E+00 SHORT HLIF
SC-46 -1.373E~-02 5.302E-02 8.841E-~02 0.000E+0Q0 FAIL ABUN
v-48 -6.882E-03 9.095E-02 1.526E-01 0.000E+00 NOT IDENT.
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CR-51
MN-54
CO-56
CO-57
CO-58
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-93M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE~123M
SB-124
5B-125
TE-125M
I-126
SB-126
SB-127
I-131
TE-132
Ba-133
I-133
C5-134
I-135
C5-136
BA-137M
C5-137
CE-139
BA-140
LA-140
CE-141
CE-143
CE-144
PM-144
PR-144
PM-146
ND-147
PM-149
EU-152
GD-153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
PA-231
TH-231
PA-233
PA-234
PA-234M
NP-239
AM-241
CM-247
CF~-249

1

[ 11 1

FRWoHFONREPEHOORPRPERWBBWOUONNREPEJNO N WWRUFORENNNEFEOROOONEPE RO R N I W

| |
N Wwhh

[ | |
PRGN OODWWD WO,

1
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.912E-01
.796E~02
.193E-02
.134E-03
.A55E-02
,674E-02
.585E-02
.123E-01
.980E-02
LA484E-02
.768E-02
LT47E+01
.698E-02
.565E-02
.000E+00
.131E-02
L,A81E+01
,000E+00
.201E-02
.646E-01
.646E-01
.837E-02
.036E-02
.478E-03
.134E+01
.344E-02
.923E-02
.466E-02
.589E-02
.516E+00
.602E-02
.877E-02
.712E-01
.143E-01
.050E-01
.717E-02
.000E+00
L422E-02
.000E+00
.044E-02
.161E-0Q2
.395E-02
.870E-02
.361E-03
.117E-01
.900E-02
.000E+00
.318E-02
.796E-02
.302E+00
.742E-02
.020E-01
.878E+01
.318E-02
.588E-02
.304E-01
.166E-01
LA42E-02
.174E-02
.019E-02
.707E-02
.731E-02
.907E-02
.594E+00
.000E+00
L429E-01
.783E-01
.193E-03
.193E-03
.824E-01
.783E-01
.255E-02
L267E-01
.025E+00
.115E-01
.972E-02
.982E-02
.204E-02

of 529
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.660E-01
.112E-02
.645E-02
.97%E-02
.916E-02
.203E-01
.349E-02
.BbH9E-01
.064E-02
.374E-02
.504E-02
.004E+01
.356E-02
.680E-02
.830E-01
.H99%E-02
L019E+01
.481E+17
.113E-02
.869E-01
.860E-01
L717E-02
.345E-02
.591E-02
.844E+4+01
.T792E-02
.418E-02
.875E~-02
.128E-01
.108E+01
.913E-01
.106E-01
.999E+00
L432E-01
.009E+00
.706E~-02
.420E+04
.022E-02
.391E+16
.459E-01
.322E-02
.566E-02
.620E-02
L421E-01
.065E-01
.764E-02
.856E+02
.599E-01
.872E-02
.650E+00
.221E-02
.320E-01
.394E4+02
LA27E-01
L431E-02
.660E-01
.179E-01
.814E-01
.555E-02
.942E-01
.875E-02
.642E-02
.913E-02
.201E+00
.251E400
.073E-01
.327E-01
.882E-01
.882E-01
.647E+00
.327E-01
.327E-02
.085E-01
.697E+00
.590E-01
.140E-02
.761E-02
.057E-02

OdHEHJOJdHHNUORPOHP RO HFWRNHRPNRODJWORPRUOIGONINOROORPNWLWS PPN O W AR JUO RN \O OO0 W N

L927E-01
L.242E-02
.099E-02
.178E-02
.087E-02
.932E-01
.094E-02
.393E-01
.653E-02
.612E-02
.001E-02
L.212FE+01
.230E-02
.085E-01
.198E-01
.b51E-01
.626E+01
.000E+00
.774E-02
.756E-01
.756E-01
.052E-02
.079E-02
.685E-02
.973E+01
.187E-01
.934E-02
.435E-01
.961E-01
.873E+01
.747E-01
.181E-01
.545E+00
.356E-01
.798E+00
.226E-02
.000E+00
.113E-01
.000E+00
LA10E-01
.683E-02
.116E-02
.366E-02
.757E-01
.518E-01
.354E-01
.000E+00
.967E-01
.696E-02
.772E+00
L.151E-02
.285E+00
.388E+02
.909E-01
.464E-01
.932E-01
.071E-01
.056E-01
.280E-01
.853E-01
.881E-02
.310E-02
.251E-01
.A464E+00
.534E+00
.970E-01
.328E+00
.071E-01
.071E-01
.BO1E+00
.328E4+00
.264E-01
.175E-01
.629E+00
.448E-01
.302E-01
.982E-02
.580E-02

lejejaslejelslejelelaleiejolelslelejolejielslelslolelelicleolsislololalolelololelscleolslolololololslielolelsolalaloioleoleoleoleloleoleololeleololeolofolololsololalolelaYe]

.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+QO
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0Q
.000E+0Q0Q
.000E+00Q
.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
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0D
.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
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

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.
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.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

FATIL ABUN

FAIL ABUN

NOT IDENT.
FAIL ABUN

FAIL ABUN

FAIL ABUN

NOT IDENT.
FAIL ABUN

NOT IDENT.
FAIL ABUN

FAIL ABUN

FAIL ABUN

NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.



CFP-251 1.326E-01 1.586E-01 2.763E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:28:39.31

E R A Ak AR R E A AKX I A A A A A RAE A AR FA A A A A A A A A KA AT AR A AR AR AR A X AR AR I h A A XA AR A oA A A A A A AL AR

* GEL Laboratories LLC *
* 2040 savage Road *
* Charleston, SC 29414 *
R LA A R E R E R R E R TR E RS R R R SRS S LR RS RN AEEE SR SRR EEEEEEEELEEEEESEEESE LS
Configuration : DKAl1QQ: [CANBERRA.GAMMA .ARCHIVE.GAMMA1G247797001.CNF; 1

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:27:27.
Sample ID : G247797001 Sample quantity : 1.28850E+02 GRAM
Detector name : GAMOS Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:02.02 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXR1

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

********************************************************************************

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff pCi/GRAM pCi/GRAM %Error
K~-40 1460.82 1327 10.66* 1.004E+00 3.611E+01 3.611E+01 8.55
CD-109 88.03 535 3.70* 7.868E+00 5.358E+00 5.488E+00 19.69
SN-126 64.28 201 9.60 8.063E+00 7.551E-01 7.551E-01 55.80
86.94 535 8.90 7.868E+00 2.228E+00 2.228E+00 44,99

87.57 535 37.00* 7.868E+00 5.358E-01 5.358E-01 19.69

Cs8-135 268.22 119 16.00* 4.357E+00 4.954E-01 4.954E-01 50.32
TL-208 277.37 —=———= 6.60 4.261E+00 =-=———- Line Not Found ------
583.19 465 85.00* 2.261E+00 7.045E-01 7.045E-01 17.34

860.56 78 12.50 1.590E+00 1.141E+00 1.141E+00 58.34

PB-210 46.54 282 4.25% 7,611E+00 2.541E+00 2.544F+00 48.13
BI-211 72.87 1019 1.23 8.041E+00 3.002E+01 3.002E+01 14.49
: 351.06 758 12.92* 3.520E+00 4.856E+00 4,856E+00 14.64

PB-212 74.82 1019 10.28 8.041E+00 3.592E+00 3.592E+00 17.45
77.11 1307 17.10 8.017E+00 2.778E+00 2.778E+00 11.58

238.63 1606 43.60* 4.780E+00 2.245E+00 2.245E+00 12.41

300.09 144 3.30 4.010E+00 3.163E+00 3.163E+00 37.56

BI-214 609.32 567 45.49* 2.174E+00 1.672E+00 1.672E+00 14.82
1120.29 92 14.92 1.258E+00 1.422E+00 1.422E+00 55.21

1764.49 105 15.30 8.617E-01 2.330E+00 2.330E+00 24 .14

PB-214 74 .82 1019 5.80 8.041E+00 6.366E+00 ©.366E+00 16.52
77.11 1307 9.70 8.017E+00 4.897E+00 4,897E+00 14.22

242.00 432 7.25 4,735E+00 3.665E+00 3.665E+00 24.09

295.22 518 18.42 4,063E+00 2.016E+00 2.016E+00 16.35

351.93 758 35.60* 3,520E+00 1.762E+00 1.762E+00 15.65

RA-224 240.99 432 4,10 4.735E+00 6.480E+00 6.480E+00 23.38
RA-226 609.32 567 45.49* 2.174E+00 1.672E+00 1.672E+00 14.82
1120.29 92 14.92 1,258E+00 1.422E+00 1.422E+00 55.21

1764.49 105 15.30 8.617E-01 2.330E+00 2.330E+00 24 .14

AC-228 338.32 269 11.27 3.638E+00 1.913E+00 1.913E+00 49.64
911.20 288 25.80* 1.511E+00 2.151E+00 2.151E+00 20.35

968.97 169 15.80 1.431E+00 2.179E+00 2.179E+00 34 .82

RA-228 338.32 269 11.27 3.638E+00 1.913E+00 1.913E+00 49,64
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Nuclide Line Activity Report (continued) _ Page :
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff pCi/GRAM pCi/GRAM $Error
911.20 288 25,80* 1.511E+400 2.151E+00 2.151E+400 20.35
968.97 169 15.80 1.431E+00 2.179E+00 2.179E+00 34.82
TH-228 74.82 1019 10.28 8.041E+00 3.592E+00 3.592E+00 14.54
77.11 1307 17.10 8.017E+00 2.778E+00 2.778E+00 11.58
238.63 1606 43,.60* 4,780E+00 2.245E+00 2.245E+00 12.41
300.09 144 3.30 4 ,010E400 3.163E+00 3.163E+00 71.04
TH-229 85.43 535 14.70 7.868E+00 1.349E400 1.349E+00 19.69
88.47 302 24.00 7.818E+00 4.689E-01 4,.689E-01 26.96
193.51 —-=-~-—- 4,41* 5,516E+00 -—---—--- Line Not Found ----——-
210.85 —-———-= 2.80 5.209E+00 ------ Line Not Found ------
TH-232 338.32 269 11.27 3.638E+00 1.913E+00 1.913E+00 28.25
911.20 288 25.80* 1.511E+00 2.151E+00 2.151E+00 20.35
968.97 169 15.80 1.431E+00 2.179E+00 2.179E+00 34.82
TH-234 63.29 201 3.70* 8.063E+00 1.959E+00 1.959E+00 60.68
92.59 449 4.23 7.760E+00 3.989E+00 3.989E+00 33.53
U-235 89.96 302 3.47 7.818E+00 3.243E+400 3.243E4+00 35.48
93.35 449 5.60 7.760E+00 3.013E4+00 3.013E+00 34.20
143.76 —-———=-- 10.96* 6.557E+00 -----—- Line Not Found ----———
163.33 =—=-——= 5.08 6.119E+00 -—-==—-- Line Not Found ------
185.72 221 57.20 5.660E+00 1.990E-01 1.990E~-01 .. 41.26
205.31 ~=-~=-—- 5.01 5.304E+00 --———- Line Not Found -—-—---—-
NP-237 86.438 535 12.40* 7.868E+00 1.599E+00 1.599E+00 28.76
95.86 -—-~-—- 2.68 7.688E+00 ~———=- Line Not Found —--=---
U-238 63.29 201 3.70* 8.063E+00 1.959E+00 1.959E+00 60.08
892.59 449 4.23 7.760E+00 3.989E+00 3.989E+00 26.66
ANH-511 511.00 106 100.00* 2.547E+00 1.207E-01 1.207E-01 76.67

Flag: "*" = Keyline
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Summary of Nuclide Activity o Page : 3
Sample ID : G247797001 Acquisition date : 5-MAR-2010 10:27:27
Total number of lines in spectrum 33

Number of unidentified lines 4

Number of lines tentatively identified by NID 29 87.88%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay Ci/GRAM pCi/GRAM 2-Sigma Error %Error Flags
K-40 1.25E+09Y 1.00 .611E+01 3.611E+01 0.309E+01 8.55
CD-109 461.40D 1.02 5.358E+00 5.488E+00 1.080E+00 19.69
SN-126 2.30E+05Y 1.00 5.358E-01 5.358E-01 1.055E-01 19.69
£5-135 2.30E+06Y 1.00 4.954E-01 4.954E-01 2.493E-01 50.32
TL-208 1.41E+10Y 1.00 7.045E-01 7.045E-01 1.221E-01 17.34
PB-210 22.20Y 1.00 2.541E+00 2.544E+00 1.224E+00 48.13
BI1-211 7.04E+08Y 1.00 4.856E+00 4,856E+00 0.711E+00 14.64
PB-212 1.41E+10Y 1.00 2.245E+00 2.245E+00 0.278E+00 12.41
BI-214 1600.00Y 1.00 1.672E+00 1.672E+00 0.248E+00 14.82
PB-214 1600.00Y 1.00 1.762E+00 1.762E+00 0.276E+00 15.65
RA-224 1.41E+10Y 1.00 6.480E+00 6.480E+00 1.515E+00 23.38
RA-226 1600.00Y 1.00 1.672E+00 1.672E+00 0.248E+00 14.82
AC-228 1.41E+10Y 1.00 2.151E+00 2.151E+00 0.438E+00 20.35
RA-228 1.41E+10Y 1.00 2.151E+00 2.151E+00 0.438E+00 20.35
TH-228 1.41E+10Y 1.00 2.245E+00 2.245E+00 0.278E+00 12.41
TH-229 7340.00Y 1.00 4.68SE-01 4.689E-01 1.264E-01 26.96 K
TH-232 1.41E+10Y 1.00 2.151E+00 2.151E+00 0.438E+00 20.35
TH-234 4.47E+09Y 1.00 1.95%E+00 1.959E+400 1.189E+00 60.68
U-235 7.04E+08Y 1.00 1.990E-01 1.990E-01 0.821E-01 41.26 K
NP-237 2.14E+406Y 1.00 1.399E+00 1.599E+00 0.460E+00 28.76
U-238 4.47E409Y 1.00 1.959E+00 1.959E+00 1.189E+00 60.68
ANH-511 1.00E+09Y 1.00 1.207E-01 1.207E-01 0.925E-01 76.67
Total Activity 7.943E4+01 7.957E+01
Grand Total Activity : 7.943E+01 7.957E4+01

Flags: "K" = Keyline not found "M"” = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID G247797001

It Energy Area Bkgnd FWHM
4 83.81 236 417 1.83
0 128,92 154 510 1.18
0 208.71 180 408 1.29
0 327.69 58 224 0.86
0 462.73 86 126 1.25
0 726.67 122 108 1.86
0 769.17 109 122 1.94
0 794.11 66 44 1.35
1 963.42 55 62 2.19

Flags: "T" = Tentatively associated

Page 126 of 529

Acquisition date

Channel

168,
258.
.36
.25

926.
1453,
1538.
1588,
1927.

418
656

60
81

ooy ~Noo
oo onn

left

165
254
412
649
922
1447
1528
1583
1921

Pw

29
11
13
11
11
17
21
11
26

N RPN

Cts/Sec

.28E-02
.14E-02
.51E~-02
-99E~-03
.20E-02
.69E-02
.51E-02
.14E-03
.69E-03

Page :
5-MAR-2010 10:27:27

$Err

31.8
59.2
48.5
ok ok ok
55.2
42.8
55.0
46.2
62.1

PR OToY

SEff

L92E4+00
.91E+00
.25E+400
.73E+400
. 78E+00
.85E+00
. 76E+00
.71E+00
.44E+00

4

Flags
T

|



VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:28:43.62

R R R R R e R R R SRR EE NSRS RN SRR ES LSRR SR LRSS SRS SRR R REEE SRS SRR SRS EE SRS IR S

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
R R R R R R R E R R R R L E R S R R R PR E RS E R R R A S E LSS SRS S SRR RS RS EE SRS EREE R R RS A RS R
* *

DETECTOR DATA

Configuration : DKA100: [CANBERRA.GAMMA.ARCHIVE . LGAMMA]GZ247797001.CNF;1
Acquisition date : 5-MAR-2010 10:27:27. Detector SN# :

Detector ID : GAMOS Sensitivity : 5.00000
Geometry : CAN Energy tolerance: 1.50000
Flapsed live time: 0 02:00:00.00 Abundance limit : 75.00000
Elapsed real time: 0 02:00:02.02 Half life ratio : 8.00000

IR R RS R R A S EE RS SRR R SRR A S SRR RS R LRSS R LA RS EEEEE SR REEESEREESEEENEEEEEEEEEEEE RS

SAMPLE DATA

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

¥ % Ok % A ok A X O X N ¥ N N X N 3 X N ¥ *

Sample date ¢ 17-FEB-2010 12:00:00 Nuclide Library : SOLID

Sample ID : G247797001 Analyst initials: MXRI

Batch Number : 957136 Sample Quantity : 1.28850E+02 GRAM

IE R R R SRS R R R R R R SRR S SRR SRR ES SRR SRR E SRR EEREEEEREEEEEEEEE S SRR
QC DATA

CALIB. DATE/TIME : 11-JUN-2009 16:41:00.5MS Isotope

MsSD ID : MSD Isotope

LCS ID : 1032-2A LCS Isotope

RS R R A A S FFEEESEER RS ERESEEEESES S EEEREEEEEESEEFFEEEEEEEEEEEFEREEEEEEEEEEEEEEEEEER

Combined Activity-MDA Report

~==— Identified Nuclides ---—=-

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
K-40 3.611E+01 3.087E+00Q 6.905E-01 4.295E-02 52.292
CD-109 5.488E+00 1.080E+00 1.105E+00 8.417E-02 4.965
SN-126 5.358E-01 1.055E~01 1.078E-01 8.207E-03 4.972
CS5-135 4.954E-01 2.493E-01 2.812E-01 3.008E-02 1.762
TL-208 7.045E-01 1.221E-01 7.405E-02 5.438E-03 9.515
PB-210 2.544E+00 1.224E+00 9.093E-01 7.013E-02 2.798
BI-211 4,856E+00 7.110E-01 3.927E-01 3.113E-02 12,364
PB-212 2.245E+00 2.785E-01 1.101E-01 1.192E-02 20.389
BI-214 1.672E+00 2.478E-01 1.494E-01 1.261E-02 11.189
PR-214 1.762E+00 2.757E-01 1.429E-01 1.376E-02 12.336
RA-224 6.480E+00 1.515E+00 1.180E+00 1.155E-01 5.491
RA-226 1.672E+00 2.478E-01 1.494E-01 1.261E-02 11.189
AC-228 2.151E+00 4.376E-01 2.706E-01 3.434E-02 7.948
RA-228 2_151E+00 4.376E~01 2.706E-01 3.434E-02 7.948
TH-228 2.245E+00 2.785E-01 1.101E-01 1.192E-02 20.389
TH-229 4 .689E-01 1.264E-01 1.012E+00 1.011E-01 0.463
TH-232 2.151E+00 4.376E~-01 2.706E-01 3.434E-02 7.948
TH-234 1.959E+00 1.189E+00 1.203E+00 2.183E-01 1.629
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Combined Activity-MDA Report (continued)

Sample ID : G247797001 Acguisition date

~——— Tdentified Nuclides ----

Activity Act error MDA
Nuclide (pC1i/GRAM) (pCi/GRAM)
U-235 1.990E-01 8.209E-02 4,181E-01
NP-237 1.599E+00 4,598E-01 3.205E-01
U-238 1.959E+00 1.189E+00 1.203E+00
ANH-511 1.207E-01 9.254E-02 5.830E-02

-——- Non-Identified Nuclides ----

Page :
5-MAR-2010 10:27:27

MDA error

7.975E-02
7.152E~-02
2.183E-01
3.731E-03

Key-Line

Activity K.L. Act error MDA MDA error
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 -1.442E-01 4.296E-01 6.866E-01 4.916E-02
NA-22 4,605E-02 5.970E-02 1.033E-01 6.015E-03
NA-24 -1.404E+00 1.238E+00 Half-Life too short
SC-46 -1.373E-02 5.410E-02 8.768E-02 8.807E-03
V-48 -6.882E-03 9.281E-02 1.516E-01 1.389E-02
CR-51 -3.912E-01 4_755E-01 6.761E-01 5.974E-02
MN-54 4.796E-02 5.216E-02 9.156E-02 8.388E-03
CC-56 1.183E-02 4.740E-02 8.026E-02 7.506E-03
C0-57 7.134E-03 3.040E-02 4.980E-02 7.066E-03
CO-58 -2.455E-02 5.017E-02 8.009E-02 7.049E-03
FE-589 ~5.674E-02 1.228E-01 1.922E-01 1.556E-02
CO-60 1.585E-02 5.459E-02 9.077E-02 5.253E-03
ZN-65 1.123E-01 1.591E-01 2.382E-01 1.664E-02
SE-75 -5.980E-02 6.188E-02 8.421E-02 8.040E-03
SR-85 6.484E-02 5.484E-02 8.467E-02 5.428E-03
Y-88 1.768E-02 4.596E-02 8.029E-02 4.594E-03
Y-81 1.747E+401 3.065E+401 5.194E+01 3.018E+00
NB-94 -2.698E-02 4.444E-02 7.144E-02 5.112E-03
NB-95 8.565E-02 6.817E-02 1.084E-01 8.766E-03
NB-95M 1.748E+00 2.887E-01 4.078BE-01 4.467E-02
ZR-95 -8.131E-02 9.795E-02 1.534E-01 1.368E-02
MO-99 1.481E+401 2.061E+01 3.586E+01 5.476E+00
TC-99M -3.387E+11 2.286E+11 Half-Life too short
RU-103 1.201E-02 5.217E-02 8.622E-02 1.094E-02
RH-106 2.646E-01 3.948E-01 6.662E~-01 8.019E-02
RU~106 2.646E-01 3.939E-01 6.662E-01 4.392E-02
AG-108M -2.837E-02 3.793E-02 5.935E-02 3.832E-03
AG-110M -1.036E-02 4.434E-02 6.987E-02 4.830E-03
SN-113 9.478E-03 5.705E-02 9.482E-02 5.882E-03
CD-115 -1 .134E+01 1.881E+01 2.924E+01 1.887E+00
SN-117M 5.344E-02 6.931E-02 1.146E-01 1.232E-02
TE-123M 1.923E-02 3.487E-02 5.730E-02 6.157E-03
SB-124 3.466E-02 8.035E-02 1.438E-01 9.142E-03
SB-125 3.589E-02 1.151E-01 1.923E-01 1.204E-02
TE-125M -7.516E+00 1.131E+01 1.798E+01 2.334E+00
I-126 -6.602E-02 2.972E-01 4.687E-01 3.112E-02
8B-126 2.877E-02 2.149E-01 3.144E-01 2.332E-02
SB-127 7.712E-01 2.040E+00 3.502E+00 3.645E-01
I-131 -1.143E-01 1.462E-01 2.304E-01 1.731E-02
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Page : 3

(continued) ge
5-MAR-2010 10:27:27

Combined Activity-MDA Report o
Acquisition date

Sample ID G247797001

——=—= Non-Identified Nuclides —----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
TE-132 2.050E~-01 1.030E+00 1.746E+00 2.915E-01 0.117
BA-133 -2.717E~02 5.822E-02 8.042E-02 9.717E-03 -0.338
I-133 6.907E~03 7.247E-03 Half-Life too short
C5-134 5.422E-02 7.166E-02 1.102E-01 9.489E-03 0.492
I-135 1.447E+09 3.261E+10 Half-Life too short
CS-136 ~-3.044E~02 1.489E-01 2.396E-01 2.052E-02 -0.127
BA-137M 4.161E-02 4.411E-02 7.584E-02 4.987E-03 0.549
C8-137 4,395E-02 4.659E-02 8.012E-02 5.286E-03 0.549
CE-139 3.870E-02 3.694E-02 6.151E-02 6.106E-03 0.629
BA-140 -1.361E~03 3.491E-01 5.664E-01 1.894E-01 -0.002
LA-140 -1.117E-01 1.087E-01 1.520E-01 8.933E-03 -0.735
CE-141 4.900E~02 7.923E-02 1.305E-01 1.596E-02 0.375
CE-143 2.704E~03 3.498E-04 Half-Life too short
CE-144 9.318E~-02 2.652E-01 3.821E-01 6.985E-02 0.244
PM-144 ~1.796E-02 4.,972E-02 7.603E-02 5.376E-03 -0.236
FR-144 -1.302E+00 3.725E+00 5.702E+00 4.030E-01 -0.228
PM-146 2.742E~02 5.328E-02 8.980E-02 7.824E-03 0.305
ND-147 5.020E~01 7.470E-01 1.264E+00 1.746E-01 0.397
FM-149 1.878E+01 1.422E+02 2.327E+02 3.688E+01 0.081
EU-152 -9.318E~-02 1.456E-01 1.865E-01 1.533E-02 -0.500
GD-153 3.588E~02 9.624E-02 1.403E-01 1.301E-02 0.256
EU-154 1.304E-01 1.694E-01 2.925E-01 2.758E-02 0.446
EU-155 1.166E~01 1.204E-01 1.988E-01 2.153E-02 0.586
TB-160 -2.442E-02 1.851E~01 3.031E-01 2.995E-02 -0.081
HO-166M -2.174E-02 7.709E-02 1.265E-01 9.217E-03 -0.172
TA-182 -3.019E-02 3.002E-01 4.838E-01 2.813E-02 -0.062
IR-192 1.707E~02 3.954E-02 6.714E-02 5.698E-03 0.254
HG-203 2.731E~-02 4,737E-02 8.093E-02 7.676E-03 0.337
BI-207 6.907E~-02 7.054E-02 1.245E-01 9.856E-03 0.555
PB-211 -1.594E+00 1.225E+00 1.434E+00 6.879E-01 -1.112
BI-212 2.876E+00 1.277E+00 1.516E+00 1.777E-01 1.897
RN-219 3.429E-01 5.176E-01 8.786E-01 1.184E-01 0.390
RA~223 8.783E-01 8.497E-01 1.297E+00 2.225E-01 0.677
AC-227 3.193E-03 2.941E-01 4,933E-01 6.307E-02 0.006
TH-227 3.193E-03 2.941E-01 4 ,933E-01 7.034E~02 0.006
PA-231 -8.824E-01 1.681E+00 2.729E+00 4.076E-01 -0.323
TH-231 8.783E-01 8.497E-01 1.297E+00 2.225E-01 0.677
PA-233 -1.255E-02 7.477E-02 1.233E-01 1.089E-02 -0.102
PA~234 2.267E-01 4.168E-01 7.123E-01 1.372E-01 0.318
PA~234M -6.025E+00 5.814E+00 8.574E+00 8.761E-01 -0.703
NP-~239 -6.115E-01 4.683E-01 7.159E-01 9.414E-02 -0.854
AM-241 5.972E-02 8.306E-02 1.239E-01 1.109E-02 0.482
CM-~247 -1.982E-02 4.859E-02 7.818FE-02 4.600E-03 -0.254
CF-249 ~-1.204E-02 5.160E-02 8.399E-02 5.016E-03 -0.143
CF-251 1.326E-01 1.618E-01 2.673E-01 2.663E-02 0.496
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VAX/VMS Nuclide Identification Report Generated

N L e e R R R R R R R X T RS E R E R RS R RS R R RS E R R R TR R R R AR R R R R R R R R

* GEL Laboratories LLC

* 2040 Savage Road

* Charleston, SC 29414

R L R E SR R R R R R R AR E R RS RN RS RN E SRR EEREEEEE L EEEEREES S L EEEEEEEEEE RS EEEEEEEEEEREE LRSS
*

* DETECTOR DATA

*

* Configuration SYSS$SYSROOT: [ALPHA.ARCHIVE.GAMMA]G247797001
* Acquisition date : 5-MAR-2010 10:27:27 Detector SN# :

* Detector ID : GAMOS Sensitivity

* Geometry : CAN Energy tolerance:

* Elapsed live time: 0 02:00:00.00 Abundance limit

* Elapsed real time: 0 02:00:02.02 - Half life ratio

A A AKEAKEA A AT T A A A AT A AT AR AR A AAR A AR A AR KR A A AR AR A A A A AR A A A A A A A A A A A bAoA Ao dd*
*

* SAMPLE DATA

*

* Sample date : 17-FEB-2010 12:00:00 Nuclide Library

* Sample ID 1 G247797001 Analyst initials:

* Batch Number : 957136 Sample Quantity

* Recovery : 1.00000 Carrier Weight

R R LR SRR E RS SR EEEEE RS SRR LRSS S SRR EEER SRR EEEREESEER LS EREREEEEEREEEE R ENEE

*
*
*

QC DATA

* CALIB. DATE/TIME : 11-JUN-2009 16:41:00 MS Isotope

MSD Isotope
LCS Isotope
LCSD Isotope

* MSD DPM : 0.000
* LCS DPM : 0.000
* LCSD DPM : 0.000

IEE R R LSS SR ESES AR SRR RSN E SRS ARER NS SRR RESSSE SRS ESEREEEESEE TR EEEEEEEEEEEEEEEESSES

Combined Activity~MDA Report

——-— Identified Nuclides ~--—-

Activity Act Error
Nuclide (pCi/GRAM )
K-40 3.611E401 3.025E+00
CD-109 5.488E+00 1.059E+00
SN-126 5.358E-01 1.034E-01
Cs-135 4.954E-01 2.443E-01
TL-208 7.045E-01 1.197E-01
PB-210 2.544E+00 1.200E+00
BI-211 4,856E4+00 6.968E-01
PB-212 2.245E+00 2_729E-01
BI-214 1.672E+00 2.429E-01
PB-214 1.762E+00 2.702E-01
RA-224 6.480E+00 1.485E+00
RA-226 1.672E+00 2.429E-01
AC-228 2,151E+00 4.288E-01
RA-228 2.151E+00 4.288E-01
TH-228 2.245E+00 2.729E-01
TH-229 -6.867E-01 6.507E-01
TH-232 2.151E+00 4.288E-01
TH-234 1.959E+00 1.165E400
U-235 2.939E-01 2.516E-01
Np-237 1.599E+00 4,506E-01
U-238 1.959E+00 1.165E+00
ANH-511 1.207E-01 9.069E-02
--—— Non-Identified Nuclides -~—-

Key-Line

Activity K.L Act error
Nuclide (pCi/GRAM )
BE-7 -1.442E-01 4.210E-01
NA-22 4.605E-02 5.850E-02
NA-24 -1.404E+06 2.427E+06
SC-46 -1.373E-02 5.302E-02
vV-48 -6.882E-03 9.085E-02
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DLC

(pCi/GRAM

MNMeRPMNORPOORER P OG0 N & WL

.456E-01
.778E-01
.634E-02
.445E-01
.760E-02
.798E-01
.010E-01
.669E-02
.583E-02
.312E-02
.076E-01
.583E-02
.364E-01
.364E-01
.669E-02
.230E-01
.364E-01
.317E-01
.170E-01
.676E-01
.317E-01
.967E-02

DLC

(pCi/GRAM

~Jis O UL

.498E-01
.179E-02
.000E+00
.423E-02
.636E-02

)

)

5.
1.

000
500

75.000

8.

000

SOLID
MXR1

1.2885E+02 GRAM

SN ONWRNNE IR PR P WOV

BN SR S

0.00000

TPU

.544E+00
.402E-01
.274E-02
.246E-01
.107E-02
.122E-01
.555E-01
.392E-01
.239E-01
.379E-01
.577E~01
.239E-01
.188E-01
.188E-01
.392E-01
.320E-01
.188E-01
. 944E-01
.284E-01
.299E-01
.944E-01
.627E-02

TPU

.148E-01
.985E-02
.238E+06
.705E-02
.640E-02

¥ % o o ok oF ok ok ok b % o 3k 3k 3E 3 A 3 4 A 3 F A ok S A N A ¥

NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.




CR-51 -3.912E~-01 4.660E-01 3.466E-01 2.378E-01 NOT IDENT.
MN-54 4,.796E~02 5.112E-02 4.624E-02 2.608E-02 NOT IDENT.
CO-56 1.193E-02 4.645E-02 4.052E-02 2.370E-02 NOT IDENT.
C0-57 7.134E-03 2.979E-02 2.591E-02 1.520E-02 NOT IDENT.
C0-58 ~2.455E-02 4,916E-02 4.046E-02 2.508E-02 NOT IDENT.
FE-59 -5.674E-02 1.203E-01 9.664E-02 6.138E-02 NOT IDENT.
CO-60 1.585E-02 5.349E-02 4.549E-02 2.729E-02 NQOT IDENT.
ZIN-65 1.123E-01 1.559E-01 1.197E-01 7.953E-02 NOT IDENT.
SE-75 -5.980E-02 6.064E-02 4,329E-02 3.094E-02 NOT IDENT.
SR-85 6.484E-02 5.374E-02 4,309E-02 2.742E-02 NOT IDENT.
Y-88 1.768E-02 4.504E-02 4.003E-02 2.298E-02 NOT IDENT.
Y-91 1.747E+01 3.004E+01 2.607E+01 1.532E+01 NOT IDENT.
NB-94 -2.698E-02 4.356E-02 3.617E-02 2.222E-02 NOT IDENT.
NB-95 8.565E-02 6.680E-02 5.480E-02 3.408E-02 NOT IDENT.
NB-95M 1.748E+00 2.830E-01 2.100E-01 1.444E-01 NOT IDENT.
ZR-95 -8.131E-02 9.599E-02 7.758E-02 4,898E-02 NOT IDENT.
MO-99 1.481E+01 2.019E+01 1.814E+01 1.030E+01 NOT IDENT.
TC-99M ~3.387E+17 4,.481E+17 0.000E+00 0.000E+00 SHORT HLIF
RU-103 1.201E-02 5.113E-02 4.390E~02 2.608E-02 NOT IDENT.
RH-106 2.646E-01 3.869E-01 3.380E-01 1.974E-01 NOT IDENT.
RU-106 2.646E-01 3.860E-01 3.380E-01 1.969E-01 NOT IDENT.
AG-108M -2.837E-02 3.717E-02 3.028E-02 1.897E-02 NOT IDENT.
AG-110M -1.036E-02 4,345E-02 3.541E-02 2.217E-02 NOT IDENT.
SN-113 9.478E-03 5.591E-02 4.845E-02 2.853E-02 NOT IDENT.
Cb-115 -1.134E+01 1.844E+01 1.487E+401 9.407E+00 NOT IDENT.
SN-117M 5.344E-02 6.792E-02 5.940E-02 3.465E-02 NOT IDENT.
TE-123M 1.923E-02 3.418E-02 2.969E-02 1.744E-02 NOT IDENT.
SB-124 3.466E-02 7.875E~02 7.179E-02 4.018E-02 NOT IDENT.
SB-125 3.589E-02 1.128E-01 9.812E-02 5.756E-02 FAIL ABUN

TE-125M -7.516E+400 1.108E+01 9.370E+00 5.655E+00 NOT IDENT.
I-126 -6.602E-02 2.913E-01 2.375E-01 1.486E-01 NOT IDENT.
SB-126 2.877E-02 2.106E-01 1.591E-01 1.074E-01 NOT IDENT.
SB-127 7.712E-01 1.999E+00 1.774E+0Q0 1.020E+400 NOT IDENT.
I-131 ~1.143E-01 1.432E-01 1.179E-01 7.308E-02 NOT IDENT.
TE-132 2.050E-01 1.009E+400 8.996E-01 5.150E-01 NOT IDENT.
BA-133 -2.717E-02 5.706E~02 4.116E-02 2.911E-02 NOT IDENT.
I-133 6.907E+03 1.420E+04 0.000E+Q0 7.247E+403 SHORT HLIF
C5-134 5.422E-02 7.022E-02 5.568E-02 3.583E-02 NOT IDENT.
I-135 1.447E+15 6.391E+16 0.000E+0Q0 0.000E+00 SHORT HLIF
C5-136 -3.044E-02 1.459E-~01 1.206E-01 7.446E-02 NOT IDENT.
BA-137M 4.161E-02 4,322E-02 3.844E-02 2.205E~-02 NOT IDENT.
Cs-137 4.395E-02 4.566E~02 4.061E-02 2.330E-02 NOT IDENT.
CE-139 3.870E-02 3.620E-02 3.185E-02 1.847E-02 NOT IDENT.
BA-140 -1.361E-03 3.421E-01 2.880E-01 1.745E~01 NOT IDENT.
LA-140 -1.117E-01 1.065E-01 7.596E-02 5.434E-02 FAIL ABUN

CE-141 4.900E-02 7.764E-02 6.772E-02 3.961E-02 NOT IDENT.
CE-143 2.704E+03 6.856E+02 0.000E+00 3.498E+02 SHORT HLIF
CE-144 9.318E-02 2.599E~01 1.985E-01 1.326E-01 NOT IDENT.
PM-144 -1.796E-02 4.,872E~02 3.850E-02 2.486E-02 NOT IDENT.
PR-144 -1.302E+00 3.650E+00 2.888E+00 1.862E+00 NOT IDENT.
PM~146 2.742E-02 5.221E~02 4.578E-02 2.664E-02 NOT IDENT,
ND-147 5.020E-01 7.320E-01 6.427E-01 3.735E-01 FAIL ABUN

PM-149 1.878E+01 1.394E+02 1.195E+02 7.110E401 NOT IDENT.
EU-152 -9.318E-02 1.427E-01 9.552E-02 7.279E-02 FAIL ABUN

GD-153 3.588E-02 9.431E-02 7.323E-02 4.812E-02 NOT IDENT.
EU-154 1.304E-01 1.660E~-01 1.467E-01 8.468E-02 NOT IDENT.
EU-155 1.166E-01 1.179E-01 1.036E-01 6.018E-02 FAIL ABUN

TB-160 -2.442E-02 1.814E~-01 1.529E-01 9.254E-02 FAIL ABUN

HO-166M -2.174E-02 7.555E-02 6.404E-02 3.855E-02 FAIL ABUN

TA-182 -3.019E-02 2.942E-01 2.428E-01 1.501E-01 NOT IDENT.
IR-192 1.707E-02 3.875E~-02 3.442E-02 1.977E-02 FAIL ABUN

HG-203 2.731E-02 4.642E-02 4.157E-02 2.368E-02 FAIL ABUN

BI-207 6.907E-02 6.913E-02 6.261E-02 3.527E-02 FAIL ABUN

PBE-211 -1.584E+00 1.201E+00 7.323E-01 6.127E-01 NOT IDENT.
BI-212 2.876E+00 1.251E+0Q0 7.674E-01 6.385E-01 FAIL ABUN

RN-219 3.429E-01 5.073E-01 4.488E-01 2.588E-01 NOT IDENT.
RA-223 8.783E-01 8.327E-01 6.645E-01 4.249E~-01 FAIL ABUN

AC-227 3.193E-03 2.882E-01 2.537E-01 1.471E-01 FAIL ABUN

TH-227 3.183E-03 2.882E-01 2.537g-01 1.471E-01 FAIL ABUN

PA-231 -8.824E-01 1.647E+0Q0 1.402E+00 8.403E-01 NOT IDENT.
TH-231 8.783E-01 8.327E-01 6.645E-01 4,.249E-01 FAIL ABUN

PA-233 -1.255E-02 7.327E-02 6.324E-02 3.739E-02 FAIL ABUN

PA-234 2.267E-01 4.085E-01 3.590E-01 2.084E-01 NOT IDENT.
PA-234M -6.025E+00 5.697E+00 4.317E+00 2.907E+00 NOT IDENT.
NP-239 -6.115E-01 4.590E-01 3.726E-01 2.342E-01 NOT IDENT.
AM-241 5.972E-02 8.140E-02 6.514E-02 4.153E-02 NOT IDENT.
CM-247 -1.982E-02 4,761E~-02 3.994E-02 2.429E-02 NOT IDENT.
CF-249 -1.204E-02 5.037E-02 4.293E-02 2.580E-02 NOT IDENT.
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CF-251 1.326E-01 1.586E-01 1.382E-01 8.089E-02 NOT IDENT.
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*

P R R R R e R R R R R R R E RS R E R R R R SRR LR YRS R R E SRR LSS EA SRR MEEEREREREEEERE S ERESEEEEEREEESESS]
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ENERGY

46.
49,
57.
59.
.29
63.
.28

63
64

67.
69.
.83
72.
2.
72.
74.
74 .
4.
74.
7.
T7.
7.
79.
79.
80.
80.
80.
.00
.07
.07
.19
.79
.43
.48
.55
.79
.94
.57
.03
.47
.96
.11
.59
.59
.35
.67
.87
.87
.86
.43
.44
.53
.11
.18
.37
.31
.12
.28
.00
.76
.30
.23
.12
.78
.06
.07
.20
.52
.00

70

54
72
36
54

29

75
67

81
87
87
82
82
82
97
11
11
11
69
80
12
19
57

472.
563,

0.
635.
701.
701.
698 .
682.
725.
731.
691.
691.
691.
.2095

693

693.
693.
693.
695.
695.
695,
562.
530.
530.
330.
530.
531.
531.
331,
531,
331.
532.
533.
533.
533.
533.
534.
534.
534,
535.
536.
537.
537,
537.
441.
464,
464,
524.
455.
433.
432,
439.
533.
501.
453,
456,
518.
497,
461.
.3045
478.
449,
448,
442,
431.
417.
395,
428.

445

MDA COUNTS

8221
5764
0000
9454
8396
8396
1517
7302
4503
3183
3776
4337
4337

2095
2095
3430
2629
2629
2629
0206
2060
4191
4658
7174
00135
0482
0482
8285
8285
8859
5583
6029
7548
8521
2511
5428
8203
7561
4752
3908
3908
8587
4837
3119
3119
9657
8784
5699
4592
1325
5051
8638
6391
0830
4002
6399
8640

9638
5113
7554
6150
9011
8219
0807
3380
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136.
140.
140.
143.
144.
144.
145.
152,
153.
154.
154.
156.
158.
159,
l62.
163.
165.
176.
177.
181.
184,
185.
193,
197.
205.
210.
215.
222.
227,
228.
228.
235.
235.
235.
238.
238.
240.
242,
244,
252.
252.
256.
256.
260.
264.
268.
269.
269.
271.
273.
276.
277.
277.
278.
279.
279.
280.
283.
284,
285.
285.
287.
293.
295,
295.
298.
299,
299.
300.
300.
300.
301.
302.
304.
304.
304.
308.
311.

417.
464.

398.
386.

386.

427,

400.
414,
420.
420.
416,
362.
373.
406.
408.
353.
394.
349,
363.
348,
358,
387.
320.
330.
301.
321,
298.
290.
298.
298,
311.
311.
311.
286.
286.
286.
268.
255,
258.
255,
244,
244,
222,
266.
210.
236.
236.

260.

328.

227.
242,
244,
243,
239.
232.
259.
227.

231.

203.

214.

185.

189.
189,
190.
190.
190.
190.
190.
190.
199.
196.
204 .
204.
204.
193.
191.

9396
0558

.0000

2938
7399
7399
6748
1998
4335
1389
1389
4697
3474
2662
8438
1472
6500
9319
2299
5665
6342
0078
7606
9952
6988
4648
8046
3394
3047
6221
6262
6290
6833
6833
0175
0175
4435
6156
3110
0618
3594
8056
8056
3340
1605
8952
4972
4972
9756
2322
4804
2624
1650
2834
7063
2608
5556
1763
0124
5064
0922
0160

.0000

9048
9833
2556
4004
4004
4127
4127
4176
0770
0760
1634
1634
2028
1796
6272
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316.
319.
320.
323.
323,
328.
333.
334,
334.
338.
338.
338.
338.
338.
340.
340.
344,
351.
351.
356.
364.
366,
383.
388.
388,
391.
400.
401,
402,
404.
410.
414,
423,
427.
427.
433.
453,
463,
4608.
473.
476.
477,
487.
492,
497,
511.
514.
527.
529.
531.
537.
546,
563.
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
614.
618,
621.
621.
633.
635.
636.
645,
657.
661.
661.
664.
666,
666.
677.

167

186.
192.

16l
161
171
219
212
212
175
175
175
175
175
177
177
201
174
174
183
169

155.
167.

184
202
169
142
156

185,

220
189

166.

135
146
144
16l
125
122
116
105
127
146
127
126
122
119
118
121

99,
108.

107.

.2455
1108
8620
.4927
L4927
.1990
.3214
.1985
.1985
.5704
.5704
.5749
.5749
.5749
.3781
.3849
.6244
.0967
L1710
.6158
L3592
7975
9435
L1132
.9655
.5388
.3541
.3733
3052
L4146
L0115
2837
.7614
.0302
.0648
.6094
.3518
. 6982
.1016
L7259
L4739
.0249
. 9900
.1893
L2766
.8052
.2031
.6159
.0000
7152
3587
.0000
2558
.H883
.5926
.4059
L1466
L7266
.3646
.0483
.6851
.6851
.3287
.0762
.5536
.4292
.4292
.8424
.7526
.5762
.1754
.3665
.8274
.8274
.0000
.0222
.0267
.5664
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685,
695,
696,
696.
697.
702.
706.
711,
720.
721.
722.
722,
723.
724,
727.
733.
735.
739.
747.
752.
753.
156.
763.
765.
766.
777.
778,
783.
785.
795.
801.
810.
810.
815.
818.
832.
834.
836.
846,
856.
860.
871.
873.
875.
879.
880.
883.
884.
889,
898.
911.
911.
911.
926.
937.
944,
946.
949,
962.
%964.
966.
968.
968.
968,
983.
296,
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112.
1115.

.6014
.8201
L2490
.2490
.0185
.5651
.8155
.4563
.2151
.0000
L2576
. 6620
.0763
.8949
.6508
L7704
.0599
.0332
.2503
.0819
.8770
L2407
.8608
.0626
.2254
.6714
.0893
.8773
.5664
.4670
. 6367
L1272
L1378
L4146
.8640
L4231
.5286
.0000
.7201
L7322
. 9805
L1222
.9580
.0000
.9084
. 9307
.9588
L9622
.9317
.8730
.5491
.5491
.5491
L7151
L7424
L1125
L2528
.2092
. 7550
.4761
.5203
.5787
.5787
.5787
L9115
.1055
.1909
L2221
.8060
.0000
.9599
.8830
.8830
.9857
.6531
.8535
-9991
L7291
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189,
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274.
1274,
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489,
1505,
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771.
1791.
1836.

.5259
.5259
.5293
L7121
.0000
.3783
.8625
.3393
.6862
.3125
.3059
.2391
.8984
.0000
.7646
.2269
L2269
.8747
.0000
L1230
.2351
.9648
.0000
.9189
.2563
.0000
.7224
.3449
.8705
.8675
.4824
.0000
.8061
.0942
.0942
.5235
L7252
.0000
.0403



TOTAL URANIUM BY GAMMA SPEC
Sample:G247797001

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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REPORT

5.9643E+00
3.4681E+00
1.76%94E-06
1.8821E+00

ug/g
ug/g
ug/g
ug/g
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*

GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON ,SC 29417
GROSS GAMMA REPORT

BATCH ID : 957136 SAMPLE ID : G247797001
ANALYST : MXR1 DETECTOR : GAMOS

SAMPLE DATE : 17-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00
ANALYSIS DATE: 5-MAR-2010 10:27:27.48 SAMPLE ALQT: 128.850 GRAM

*

*

* *
* *
* *
* *
* *
I A R RS RS SRR LR RS SRS R R R RS SRR RS RE LA SRR EEEEEEREEE R AR EEEEREEEEEEEE R
* *
* *
* *
* *
* *
* *
* *

AR RS S EEEELESEEREEEERS SRR ESENEREEEEEEEEEEEEEEEEEEEEEEEEEEREFEEEEEEEEEEEEEEEEE T

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.218E+01
GROSS GAMMA ERROR (pCi/GRAM ) + 1.576E+00
GROSS GAMMA MDA (pCi/GRAM ) : 4.118E+00
GROSS GAMMA DLC (pCi/GRAM ) : 2.011E+00
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:29:28.19

********************************************************************************

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
********************************************************************************
Configuration : DKA100: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247797002.CNF;1
Sample date : 17-FEB-2010 12:00:00 Acgquisition date : 5-MAR-2010 10:28:21.
Sample ID : G247797002 Sample quantity : 1.43980E+02 GRAM
Detector name : GAMQ7 Detector geometry: CAN
Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.61 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXR1
Abundance limit : 75.00000 Sensitivity : 5.00000
Batch ID : 957136 Detector SN# :
Matrix Spike ID : LCS ID : 1032-A
********************************************************************************
Pk It  Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 63.39%* 95 762 0.88 126.43 123 8 1.31E-02 52.3
2 1 74.78 710 693 1.11 149.20 142 16 9.86E-02 7.3 2.35E+00
3 1 77.11%* 1075 577 1.04 153.87 142 16 1.49e-01 4.8
4 0 87.36%* 258 754 1.22 174.36 170 8 3.58E-02 19.5
5 7 89.98 198 549 0.96 179.60 177 13 2.76E-02 19.3 2.47E+00
6 7 92.98* 370 683 1.45 185.60 177 13 5.14E-02 14.5
7 0 128.86 95 569 1.03 257.35 254 9 1.32E~02 46.5
8 0 186.22* 362 544 1.42 372.04 365 14 5.02E-02 14.9
9 0 209.43 149 444 1.19 418.47 414 11 2.07E-02 28.7
10 4 238.75* 1813 200 1.10 477.10 470 20 2.52E-01 2.7 1.56E+00
11 4 241.77 443 271 1.83 483.14 470 20 6.15E-02 10.5
120 270.41 118 237 1.03 540.39 536 9 1.64E-02 25.2
13 0 278.08 76 241 0.88 555.74 551 9 1.05E-02 39.0
14 0 295.39%* 553 233 1.12 590.36 586 10 7.68E-02 6.7
15 0 300.24 103 201 1.37 600.06 596 9 1.43E-02 26.7
16 0 338.37* 332 185 1.41 676.30 671 10 4.62E-02 9.7
17 0 352.08* 859 326 1.18 703.72 697 14 1.19E-01 5.7
18 0 409.64 49 196 1.66 818.81 814 12 6.79E-03 58.9
19 0 463.20 125 159 1.54 925.92 919 14 1.73E-02 23.4
20 0 511.06%* 209 179 2.03 1021.63 1013 18 2.91E-02 18.1
2 0 583.49% 563 138 1.43 1166.46 1159 15 7.83E-02 6.3
22 0 609.58* 648 131 1.71 1218.63 1212 14 9.01E-02 5.5
23 0 727.49% 119 62 1.65 1454.42 1450 9 1.66E-02 15.3
24 0 756.24 40 91 1.50 1511.93 1506 13 5.56E-03 51.6
25 0 795.57 66 95 0.85 1590.56 1584 16 9.20E-03 35.2
26 0 861.50 54 81 2.02 1722.40 1715 12 7.52E-03 35.9
27 0 911.56* 393 54 1.88 1822.52 1817 12 5.46E-02 6.4
28 3 965.05 73 61 1.87 1929.48 1924 22 1.01E-02 24.1 1.96E+00
29 3 969.24 243 61 1.84 1937.86 1924 22 3.38E-02 9.0
30 0 1120.72 147 60 1.42 2240.79 2235 11 2.04E-02 13.2
31 0 1461.35* 1708 35 1.86 2922.00 2914 17 2.37E-01 2.6
32 0 1589.35 40 8 2.23 3177.97 3172 11 5.52E-03 21.2
33 0 1730.98 44 8 3.75 3461.23 3453 16 6.18E-03 20.6
34 0 1765.32* 107 20 2.17 3529.90 3522 14 1.49E-02 13.6
35 0 1847.04 21 14 0.71 3693.33 3685 18 2.93E-03 46.4
36 0 1937.91 14 0 1.38 3875.07 3869 11 1.94E-03 26.7
Flag: "*" = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated
DKA100: [CANBERRA.GAMMA ,ARCHIVE.GAMMA]G247797002.CNF; 1

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
(FWHM) :
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

Peak Widt

h

5-MAR-2010 12:29:32

: PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
: MXR1
17-FER-2010 12:00:00 Acguisition date

G247797002
SOLID
GAMMA/
0 02:00:00.00
3.00
1.50 keVv

Yes

: Empirical
75.00

Full Combined Activity-MDA Report

--—— Identified Nuclides ----

Line Energy
Nuclide Ided (keV)

K-40
CD-109
SN-126

HG-203

TI.-208

BI-211

PB-212

BI-214

PB-214

RA-224

RA-226

AC-228

RA-228

b+t F Attt A+

+ 4+ 4+ ++

+ 4+ +

1460
88
64
86
87
70
72

279.
277,
583.
860.
2.
351.
74.
77.
238.
300.
609.
1120.
1764.
74,
7.
242,
295,
351.
240,
609,
1120.
1764,
338.
911.
968.
338.
911.

.82
.03
.28
.94
.57
.83
.87
20
37
19
56
87
06
82
11
63
09
32
29
49
82
11
00
22
93
99
32
29
49
32
20
97
32
20

Key

*
*

*
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RN RORRPRWSNTREFERPRRNDR SRS RN W

Activity
(pCi/GRAM)

.700E+01
.T22E+00
.341E-01
.105E+00
.657E-01
.698E-01
. 690E+00
.999E-02
.819E-01
.982E-01
.343E-01
.705E+00
.708E+00
.967E+00
.619E+00
.209E+00
.964E+00
.H56E+00
.B13E+00
.859E+00
.259E+00
.618E+00
L.274E400
.B64E+00
.709E+00
.789E+00
.556E+00
.813E+00
.859E+00
.028E+00
.343E+00
.496E+00
.028E+00
.343E+00

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Confidence level
Half life ratio
Systematic Error
Efficiencies at
WITM error limit

Act error

.698E+00
.093E+00
.639E~01
.298E~-01
.067E~01
.243E+00
.143E-01
.491E~02
.384E-01
.104E~-01
.596E-01
.699E+00
.813E-01
.137E~01
.308E-01
LA445E-01
.069E+00
.360E-01
.162E-01
.281E-01
.727E-01
.965E-01
.644FE-01
.212E-01
.646E-01
.309E+4+00
.360E-01
.162E-01
.281E-01
.321E-01
.110E-01
.589E-01
.321E-01
.110E-01

DO UNEFENW-OUU NP N D= U W

MDA

(pCi/GRAM)

5.

392E-01

1.154E+00

MWWNWWOHOFENOBRDWUORFRON WS DUOSIHEPE OO

.887E-01
.227E-01
.129E-01
.804E+00
.169E+00
.337E-02
.291E-01
.530E-02
.902E-01
.638E+00
.497E-01
.702E-01
.750E-01
.272E-02
.196E+00
.125E-01
.137E-01
.484E-01
.335E-01
.848E-01
.641E-01
.270E-01
.272E-01
.940E-01
.125E-01
.137E-01
.484E-01
.709E-01
.299E-01
.842E-01
.709E~-01
.299E-01

5-MAR-2010 10
143.98 GRAM

CAN

0 02:00:01.61
5.00 %
8.00
0.00 %

Peak Energy
3.00

MDA error

.630E-02
.087E-01
.538E-02
.170E-01
.058E-02
.816E-01
.770E-01
.520E-03
.825E-02
.283E-03
.791E-0Q2
.661E-01
.137E-Q2
.938E-02
.270E-02
.914E-03
.254E-01
.170E-02
.542E-02
.865E-02
.419E-02
.657E-02
.784E-02
.439E-02
.339E-02
.406E~02
.170E-02
.542E-02
.865E-02
.547E-01
.7155E-02
.418E-02
.547E-01
.755E-02

NEFONPBENORFRPODRERDOAORN PR R ONOWWsS R -JU RPN N U

:28:21

0.0%

Act /MDA

o)l

.627
.360
. 907
.113
.354
.149
.446
.105
.084
.626
.294
.446
.464
.310
. 525
.824
. 643
.826
.529
.337
.310
.925
.803
.209
.434
.823
.826
.529
.337
.468
.193
.497
.468
.193

[

= =
CUNOUOWWOWOUMONNWWHWONWHRPNHREONNON®D

[

b

- = e

=




Full Combined Activity-MDA Report (centinued) Page : 2
Sample ID : G247797002 Acquisition date : 5-MAR-2010 10:28:21

~———- Identified Nuclideg -~--

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 968,97 2.496E+00 7.589E-01 3.842E-01 9.418E-02 6.497
TH-228 + 74.82 2.967E+00 4 ,970E~01 4.702E-01 3.826E-02 6.310
+ 77.11 2.619E+00 3.308E-01 2.750E-01 2.270E-02 9.525
+ 238.63 * 2.209E+00 2.445E-01 9.272E-02 8.914E-03 23.824
+ 300.09 1.964E+00 1.596E+00 1.196E+00 7.319E-01 1.643
TH-232 + 338.32 2.028E+00 4,283E-01 3.709E-01 3.175E-02 5.468
+ 911.20 * 2.343E+00 4.110E-01 2.299E-01 2.755E-02 10.193
+ 968.97 2.496E+00 7.589E-01 3.842E-01 9.418E-02 6.497
THE-234 + 63.29 * 1.386E+00 1.470E+00 1.597E+00 2.841E-01 0.868
+ 92.59 3.247E+00 1.187E+00 8.738E-01 1.948E-01 3.716
U-235 + 89.96 2.149E+00 9.856E-01 1.191E+00 2.961E-01 1.804
+ 93.35 2.453E+00 9.120E-01 6.586E-01 1.534E-01 3.724
143.76 * 1.056E-01 2.043E-01 3.285E-01 5.505%E-02 0.321
163.33 3.331E-02 4.550E-01 7.233E-01 1.276E-01 0.046
+ 185.72 2.837E-01 8.775E-02 6.505E-02 5.266E-03 4.362
205.31 ~-6.009E~01 5.547E-01 7.618E-01 1.370E-01 -0.789
Np-237 + 86.48 * 7.929E-01 3.593E-01 3.761E-01 8.618E-02 2.108
95.86 -2.026E-01 8.840E-01 1.266E+00 3.054E-01 -0.160
U-238 + 63.29 * 1.386E+00 1.470E+00 1.597E+00 2.841E-01 0.868
+ 82.59 3.247E+00 9.867E-01 8.738E-01 7.995E-02 3.716
ANH-511 + 511.00 * 1.980E-01 7.364E-02 4.593E-02 4.081E-03 4.310
~——- Non-Identified Nuclides --~-
Line Enerqgy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
BE-7 477.60 * 2.004E-01 3.449E-01 5.735E-01 5.411E-02 0.349
NA-22 1274.54 * 1.441E-02 4.562E-02 7.747E-02 6.360E-03 0.186
NA-24 1368.63 * -6.429E-01 4.562E-02 Half-Life too short
SC-46 889.28 * -4.783E-02 4.246E-02 6.157E~02 5.642E~03 ~-0.777
+ 1120.55 3.088E-01 8.544E-02 1.417E-01 1.197E~-02 2.179
V-48 944.13 -1.300E-01 9.645E-01 1.539E+00 1.399E-01 -0.084
983.53 * 4,287E-02 8.029E-02 1.352E-01 1.217E-02 0.317
1312.11 6.026E-02 8.731E-02 1.531E-01 1.255E-02 0.394
CR-51 320.08 * -3.328E-01 3.858E-01 6.036E-01 5.450E~02 -0.551
MN-54 834.85 * -1.951E-02 4.029E-02 6.320E-02 5.801E-03 -0.309
CO-56 846.77 * -3.396E-02 3.801E~-02 5.646E-02 5.183E-03 -0.602
1037.84 -8.393E-02 3.088E-01 5.063E-01 4.693E-02 -0.166
1238.28 2.636E-01 1.124E-01 2.074E-01 1.753E-02 1.271
1771.35 -3.704E-04 2.734E-01 3.912E-01 3.213E-02 -0.001
Co-57 122.06 * 1.850E-02 2.506E-02 4.,137E-02 3.559E-03 0.447
136.47 6.448E-02 2.078E-01 3.363E-01 3.024E-02 0.192
C0O-58 810.76 * -3.555E-02 4.572E-02 7.122E-02 6.543E-03 -0.499
FE-59 1099.45 * 7.195E-02 1.003E-01 1.763E-01 1.633E-02 0.408
1291.59 -1.108E-01 1.386E-01 2.114E-01 1.991E-02 -0.524
CO-60 1173.23 1.389E~02 5.278E-02 8.936E-02 7.272E-03 0.155
1332.49 * -1.073E-02 3.663E-02 5.820E-02 4.768E~-03 ~-0.184
ZN-65 1115.54 +* 2.297E-02 1.050E-01 1.549E-01 1.314E-02 0.148
SE-75 121.12 1.198E-01 1.316E-01 2.181E-01 2.414E-02 0.549
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Sample ID : G24779%9700 Acquisition date : 5-MAR-2010 10:28:21

--—- Non-Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keVj Key (pCi/GRAM) (pCi/GRAM)
136.00 -1.269%9E-03 4.040E-02 6.456E-02 5.429E-03 -0.020
264.66 * 8.122E-03 4.542E-02 7.076E-02 6.043E-03 0.115
+ 279.54 1.975E-01 1.550E-01 1.861E-01 1.641E-02 1.062
400.66 5.323E-02 2.581E-01 4.238E-01 4.622E-02 0.126
SR-85 514.00 * 8.566E-02 4.275E-02 7.163E-02 6.370E-03 1.196
Y-88 8§98.04 -2.798E-02 4.167E-02 6.319E-02 5.811E-03 -0.443
1836.06 * -1.308E-02 3.139E~-02 4.690E-02 3.806E-03 -0.279
Y-91 1204.77 * 3.826E+00 2.561E+01 4,294E+01 3.507E+00 0.089
NB-94 702.65 * -2.730E-02 3.569E-02 5.567E-02 4.998E-03 -0.490
871.09 -7.224E-03 3.612E-02 5.770E-02 5.294E-03 -0.125
NB-95 765.81 * 1.907E-02 4.587E-02 7.738E-02 7.054E-03 0.246
NB-95M 235.69 * 3.290E-02 1.360E-01 2.029E-01 1.974E-02 0.162
ZR-95 724.19 1.835E-02 1.080E-01 1.570E-01 1.527E-02 0.117
+ 756.73 * 1.144E-01 1.187E-01 1.408E-01 1.402E-02 0.812
MO-99 140.51 -1.569E+401 2.752E+01 4.256E+01 1.005E+01 -0.369
181.07 9.079E+00 2.307E+01 3.514E+01 6.513E+00 0.258
366.42 -4 .301E-01 1.201E+02 1.958E+02 1.659E+01 -0.002
739.50 * 8.696E+00 1.576E+01 2.689E+01 4.305E+00 0.323
777.92 ~-2.053E+01 4.327E+01 6.803E+01 6.214E+00 -0.302
TC-99M 140.51 * =-2.113E+11 4.327E+01 Half-Life too short
RU-103 497,08 * 5.506E-05 3.996E-02 6.389E-02 9.013E-03 0.001
+ 610.33 1.629E+01 3.238E+00 3.188E+00 5.269E-~01 5.110
RH-106 621.93 * -1,941E-01 3.010E-01 4.,755E~-01 6.402E~02 -0.408
1050.41 1.082E-01 2.644E+00 4.449E+00 3.906E-01 0.024
RU-106 621.93 * -1.941E-01 3.004E-01 4.755E-01 4.250E-02 -0.408
1050.41 1.082E-01 2.644E+00 4.449E+00 3.906E-01 0.024
AG-108M 433,94 * 1.847E-02 3.078E-02 5.148E-02 4.563E-03 0.359
614.28 -1.076E-02 3.906E-02 5.502E-02 5.073E-03 -0.196
722.91 1.812E-02 4.140E-02 6.190E-02 5.754E~03 0.293
AG-110M 657.76 * -1.577E-03 3.496E-02 5.783E-02 5.269E~03 -0.027
677.62 1.657E~01 3.123E-01 5.364E-01 4.905E~02 0.309
706.68 1.655E-01 2.316E-01 3.996E-01 3.687E~-02 0.414
763.94 ~1.349E~-01 1.921E-01 2.795E-01 2.610E-02 -0.483
884.68 -1.351E-02 4,980E~02 7.884E-02 7.433E-03 -0.171
937.49 -6.723E~02 1.231E-01 1.894E-01 1.780E~02 -0.355
1384.29 -1.581E-01 1.663E-01 2.411E-01 2_051E~02 -0.656
1505.03 -3.301E-01 3.010E-01 4.158E-01 3.475E~02 -0.794
SN-113 391.69 * -5,837E-02 4.454E-02 6.577E-02 5.653E~03 -0.888
CD-115 260.90 -1.002E+02 1.772E+02 2.868E+02 2.437E+01 -0.349
492 .35 3.666E+00 5.136E+01 8.258E+01 7.294E+00 0.044
527.90 * -3,047E+00 1.434E+01 2.382E+01 2.125E+00 -0.128
SN-117M 156.02 -2.040E+00 2.469E400 3.753E+00 3.023E-01 ~-0.544
158.5¢6 * 2.640E-02 5.811E-02 9.393E-02 7.531E~03 0.281
TE-123M 159.00 * 1.783E~-02 2.943E-02 4.783E-02 3.858E-03 0.373
SB-124 602.73 1.576E-02 4.395E~02 6.589E-02 5.905E-03 0.239
645.85 5.036E-02 5.117E-01 8.560E-01 8.023E-02 0.059
722.78 1.874E-01 4.201E-01 6.286E-01 5.795E~02 0.298
1690.97 * -5,310E-03 6.912E-02 1.098E~-01 9.535E~-03 -0.048
§B-125 427.87 * 1.718E-02 9.738E-02 1.590E-01 1.385E-02 0.108
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Page :
Sample ID : G247797002 Acquisition date : 5-MAR-2010 10:28:21

-——=- Non-Identified Nuclides --—--

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)
+ 463.37 1.044E+00 4.978E-01 5.671E-01 5.313E-02 1.841
600.60 -1.096E-02 1.760E-01 2.927E-01 2.803E-02 -0.037
635.95 -2.455E-02 2.882E-01 4.765E-01 4.571E-02 -0.052
TE-125M 109.28 * -1.530E+00 9.456E+00 1.519E+01 1.598E+00 -0.101
I-126 388.63 -5.289E-02 1.777E-01 2.835E-01 2.365E-02 -0.187
666.33 * 1.3998-01 2.331E-01 4.018E-01 3.563E-02 0.348
753.82 1.533E+00 2.334E+00 3.540E+00 3.220E-01 0.433
SB-126 414.70 -4,.907E-02 9,657E-02 1.305E-01 1.106E~02 -0.376
666.50 3.403E~02 8.148E-02 1.388E-01 1.231E-02 0.245
695.00 -3.012E-02 8.755E-02 1.406E-01 1,259E-02 -0.214
697.00 -1.823E-02 2.873E~-01 4.727E-01 4,237E-02 -0.039
720.70 * 1.062E-01 1.590E~01 2.612E-01 2.357E-02 0.407
§56.80 -4.,218E-01 6.169E-01 7.954E-01 7.301E-02 -0.530
5B-127 252.40 5.649E+00 5.646E+00 8.949E+00 3.720E+00 0.0631
473.00 1.381E-01 1.989E+00 3.205E+00 4.193E-01 0.043
685.70 * 1.109E+00 1.583E+00 2.739E+00 3.244E-01 0.405
783.70 -2.081E-01 4 .398E+00 7.182E+00 9.294E-01 -0.029
I-131 80.19 -1.476E+00 4.579E+00 6.609E+00 5.691E-01 -0.223
284 .31 -5.315E~-02 1.530E+00 2.529E+00 2.266E-01 -0.021
364.49 * -3,297E-02 1.254E-01 2.015E-01 1.805E-02 -0.164
636.99 1.199E+00 1.828E+00 3.163E+00 2.972E-01 0.379
TE~132 49.72 -1.909E+01 1.209E+01 1.874E+01 2.009E+00 -1.019
111.76 -1.684E+01 3.858E+01 6.1192E+01 6.886E+00 -0.275
116.30 1.663E+01 3.275E+01 5.374E+01 6.034E+00 0.309
228.16 * -1.027E-01 8.705E-01 1.452E+00 2.303E-01 -0.071
BA-133 81.00 -1.738E-01 9.611E-02 1.246E-01 1.935E-02 -1.394
276.40 6.609E-01 4.206E-01 6.552E-01 9.195E-02 1.009
302.85 -7.582E-03 1.550E-01 2.219E-01 2.890E-02 -0.034
356.01 * 1.001E-02 4.930E-02 7.248E-02 9,.337E-03 0.138
383.85 -4 ,135E-04 3.057E-01 4.,972E-01 6.093E-02 -0.001
I-133 529.87 * -8.685E-03 3.057E~01 Half-Life too short
875.33 5.497E-02 3.0578-01 Half-Life too short
1298.22 2.435E-01 3.057E-01 Half-Life too short
Cs5-134 563.25 5.0448-01 3.763E-01 6.763E-01 6.117E-02 0.746
569.33 1.638E~01 2.043E~01 3.581E~01 3.251E-02 0.457
604.72 8.722E-03 3.773E-02 5.556E-02 4.989E-03 0.157
+ 795.86 * 1.194E-01 8.487E-02 9.200E-02 8.477E-03 1.298
801.95 -5.636E-01 5.042E-01 6.266E-01 5.769E-02 -0.899
1365.19 -3.016E-01 1.213E+00 1.939E+00 1.678E-01 -0.156
C5-~135 268.22 * 1.080E-01 1.734E-01 2.627E-01 2.590E-02 0.411
I-135 546,56 -5,445E+10 1.734E-01 Half-Life too short
836.80 -8.959E+10 1.734E-~01 Half-Life too short
1038.76 -2.798E+09 1.734E-~01 Half-Life too short
1131.51 -3.190E+09 1.734E-01 Half-Life too short
1260.41 * =2.005E+10 1.734E-~01 Half-Life too short
1457.56 3.164E+12 1.734E-01 Half~Life too short
1678.03 -2.614E+10 1.734E-01 Half-Life too short
1791.20 -6.752E+09 1.734E-01 Half-Life too short
Cs~136 153.25 2.918E-01 9.285E~01 1.494E+00 1.469E-01 0.195
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Full Combined Activity-MDA Report (continued) Page : 5
Sample ID : G24779700¥ Acquisition date : 5-MAR-2010 10:28:21

——-—- Non-Identified Nuclides —---

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
176.60 -2.768E-01 5.016E-01 8.334E-01 7.469E-02 -0.332
273.65 -2.721E-01 8.270E-01 8.390E-01 7.748E-02 -0.324
340.55 4.881E-01 1.917E-01 3.110E-01 2.764E-02 1.569
818.51 -4.428E-02 7.837E-02 1.215E-01 1.116E-02 -0.364
1048.07 * 3.639E-02 1.139E-01 1.960E-01 1.792E-02 0.186
1235.36 5.923E-01 7.351E-01 1.272E+00 1.456E-01 0.466
BA-137M 661.66 * -1.873E-03 3.568E-02 5.896E-02 5.218E-03 -0.032
Cs5-137 661.66 * -1.978E-03 3.769E-02 6.228E-02 5.522E-03 -0.032
CE-139 165.86 * 6.876E-03 3.177E-02 5.076E-02 4.015E-03 0.135
BA-140 162.66 -4 ,109E-01 8.837E-01 1.373E+00 1.178E-01 -0.299
304.85 6.939E-01 1.494E+00 2.217E+00 6.486E-01 0.313
423.72 -7.206E-01 2.218E+00 3.494E+00 1.148E+00 -0.206
537.26 * ~1.943E-01 2.964E-01 4.,657E-01 1.583E-01 -0.417
LA-140 328.76 3.184E-01 3.216E-01 5.512E-01 4.998E-02 0.578
487.02 3.629E-02 1.498E-01 2.438E-01 2.277E-02 0.149
815.77 -2.599E-01 3.581E-01 5.476E-01 5.546E-02 ~-0.475
1596.21 * 1.079E-01 9.475E~-02 1.657E-01 1.386E-02 0.651
CE-141 145_44 > 4.401E~03 6.446E-02 1.031E-01 8.628E-03 0.043
CE-143 57.36 ~3.057E-04 6.446E-02 Half-Life too short
293.27 * 1.023E-03 6.446E-02 Half-Life too short
664.57 $§.233E-05 6.446E-02 Half-Life too short
721.93 3.337E-03 6.446E-02 Half-Life too short
CE-144 80.12 ~-7.617E-01 2.310E+00 3.333E+00 2.847E-01 -0.229
133.52 * 6.845E-03 2.191E-01 3.1278-01 4,739E-02 0.022
PM-144 476.78 5.851E~-02 6.848E-02 1.157E-01 1.100E-02 0.506
618.01 1.170E-02 3.177E-02 5.425E-02 4_.978E-03 0.216
696.49 * 1.418E-03 3.545E-02 5.876E-02 5.267E-03 0.024
PR-144 696.51 * 9.482E-02 2.653E+00 4.397E+00 3.940E-01 0.022
1489.16 ~2.478E+00 1.058E+01 1.655E+01 1.383E+00 ~-0.150
PM-146 453,88 * 4.483E-02 4.065E~02 6.993E-02 7.443E-03 0.641
633.25 ~2.172E-01 1.423E+00 2.339E+00 8.948E-01 -0.093
735.93 -4 216E-02 1.481E-01 2.377E-01 6.694E-02 -0.177
747,24 ~7.082E-02 1.001E-01 1.546E-01 2.297E-02 -0.458
ND-147 + 91.11 7.329E-01 2.917E-01 4.875E-01 4.827E-02 1.503
319.41 ~2.482E+00 3.557E+00 5.624E+00 4.824E-01 -0.441
531.02 * ~1.332E-01 5.700E-01 9.441E-01 1.428E-01 -0.141
PM-149 285.90 * =~9.149E+01 1.167E+02 1.842E+02 2.852E+01 -0.497
EU-152 121.78 5.738E-02 7.185E-02 1.188E-01 1.174E-02 0.483
244,70 2.073E-01 3.339E-01 5.091E-01 4.312E-02 0.407
344,28 * 2.680E-02 1.016E-01 1.631E-01 1.478E-02 0.164
778,90 ~2.174E-01 2.547E-01 3.857E-01 3.524E-02 -0.564
+ 964.08 8.038E-01 3.940E-01 5.971E-01 5.404E~02 1.346
1085.87 ~7.615E-02 4.202E-01 6.929E-01 5.976E-02 -0.110
1112.07 ~3.506E-01 3.473E-01 5.181F-01 4.402E-02 -0.677
1408.01 2.252E-01 1.741E~01 3.265E-01 2.707E-02 0.690
GD-153 69.67 1.809E-01 1.581E+00 2.328E+00 1.783E-01 0.078
97.43 * -4.317E-02 8.546E-02 1.206E-01 1.079E-02 -0.358
103.18 ~3.488E-02 1.018E-01 1.628E-01 1.429E-02 -0.214
EU-154 123.07 -5.698E-02 5.316E-02 8.128E-02 9.200E-03 -0.701
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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)

723.31 3.957E-02 1.920E-01 2.803E-01 2.767E-02 0.141

873.19 -1.228E-01 2.948E-01 4.611E-01 5.672E-02 -0.266

996.26 1.153E-01 3.979E-01 6.553E-01 1.156E-01 0.176

1004.73 -7.773E-02 2.112E~01 3.269E-01 3.882E-02 -0.238

1274.44 * 9.125E-03 1.315E-01 2.186E-01 2.419E-02 0.042

EU-155 + 86.55 3.2238-01 1.295E-01 1.695E-01 1.581E-02 1.902
105.31 ~* 8.241E~-02 9.818E-02 1.634E-01 1.443E-02 0.504

TB-160 + 86.79 8.616E-01 3.461E-01 4.578E-01 4.247E-02 1.882
197.04 -3.179E-01 5.651E-01 9.208E-01 7.546E-02 -0.345

215.65 ~-1.635E-01 7.984E~01 1.234E+00 1.028E~-01 -0.132

298.57 2.013E-01 1.715E-01 2.031E-01 1.737E-02 0.991

879.36 * 7.442E-02 1.449E~01 2.455E-01 2.252E-02 0.303

962.29 8.305E-01 5.657E-01 9.214E-01 8.342E-02 0.901

+ 966.15 5.659E-01 2.774E-01 5.282E-01 4.777E-02 1.071

1177.93 1.850E-02 4.254E-01 7.095E-01 5.777TE-02 0.026

1271.85 -2.648E-02 7.726E-01 1.273E+00 1.044E-01 -0.021

HO-166M 80.57 -9.258E-02 2.513E-01 3.618E-01 3.108E-02 -0.256
184.41 9.024E-02 3.644E-02 6.504E-02 5.258E-03 1.387

280.46 1.233E-02 9.415E-02 1.383E-01 1.174E-02 0.089

+ 410.95 3.472E-01 4.104E-01 4.664E-01 3.941E-02 0.744

711.68 * -9,415E-02 6.444E-02 9.378E-02 8.443E-03 -1.004

752,31 1.569E-01 3.157E-01 4.737E-01 4.308E-02 0.331

810.29 -4.082E-02 6.620E-02 1.045E-01 9.579E-03 -0.391

TA-182 67.75 -7.400E-03 9.930E-02 1.460E-01 1.100E-02 -0.051
100.11 1.156E-01 1.641E-01 2.725E~01 2.413E-02 0.424

152.43 1.792g-01 3.577E-01 5.799E-01 4,.701E-02 0.309

222.11 -2.809E-01 3.568E-01 5.790E-01 4. 847E-02 -(0.485

+ 1121.30 8.538E-01 2.363E-01 3.938E~01 3.326E-02 2.168

1189.05 1.200E~-01 3.392E-01 5.781E-01 4.713E-02 0.208

1221.41 * 8.151E-02 2.229E-01 3.788E~01 3.098E-02 0.215

1231.02 -4,644E-01 5.554E-01 8.648E~01 7.077E-02 ~0.537

IR-192 + 295.96 1.389E+00 2.221E-01 3.177E-01 2.73b5E-02 4.371
308.46 -9.458E-02 9.717E-02 1.514E-01 1.304E-02 -0.625

316.51 * 2.603E~-02 3.560E-02 6.063E~02 5.211E-03 0.429

468.07 -6.621E-02 7.845E-02 1.002E~-01 9.382E-03 -0.661

BI-207 72.81 3.562E-01 1.541E-01 2.646E-01 2.087E-02 1.346
+ 74.97 8.552E-01 1.429E-01 2.108E~01 1.700E-02 4.058

569.70 3.407E-02 3.185E-02 5.653E-02 5.069E-03 0.603

1063.66 * 9.315E-03 5.627E-02 9.389E~02 8.192E-03 0.099

1770.23 -2.190E-02 5.544E-01 7.864E-01 6.460E-02 -0.028

PB-210 46,54 * 2.438E+00 1.739E+0Q0 3.019E+00 2.807E-01 0.807
PBR-211 404,85 * 5.109E-01  8.067E-01 1.153E+00 5.575E-01 0.443
427.09 8.732E-01 1.646E+00 2.664E+00 1.232E+0Q0 0.328

832.01 8.761E-01 1.153E+00 1.837E+00 9.545E-01 0.477

BI-212 + 727.33 * 2.266E+00 7.528E-01 1.226E+00 1.564E-01 1.848
785.37 2.397E+00 3.437E+00 5.898E+00 5.392E-01 0.406

1620.50 2.068E+00 2.496E+00 4 .493E+00 3.754E-01 0.460

RN-219 + 271.23 6.370E-01 3.279E-01 4.500E-01 4.569E-02 1.415
401.81 * -2.902E-01 4.217E-01 6.516E~-01 9.606E-02 -0.445
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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)
RA-223 81.07 -4.008E-01 2.117E-01 2.816E-01 2.433E~-02 -1.423
83.79 5.101E-02 1.216E-01 1.803E-01 1.610E~02 0.283
94.87 1.009E+00 4.466E-01 6.992E-01 6.323E~-02 1.443
144 .24 5.545E-01 6.826E-01 1.110E+00 1.030E~01 0.499
154.21 1.729E-01 4.031E-01 6.469E-01 5.793E~-02 0.267
+ 269.46 4.949E-01 2.534E-01 3.535E-01 3.065E~(02 1.400
323.87 * 3.929E-01 6.486E-01 1.093E+00 1.892E-01 0.360
+ 338.28 8.048E+00 1.831E+00 2.502E+00 3.009E~-01 3.217
AC-227 ©79.69 1.489E-01 1.136E+00 1.671E+00 2.870E~01 0.089
235.96 7.287E-02 1.669E-01 2.513E~-01 2.561E~02 0.290
256,23 * =2.440E-01 2.672E-01 4,250E-01 5.082E-02 -0.574
+ 299.98 2.161E+00 1.186E+00 1.642E+00 2.079E~01 1.316
304.50 4,167E-01 1.751E+00 2.555E+00 4. 216E-01 0.163
334.37. 3.839E-01 1.873E+00 2.734E+00 4.253E-01 0.140
TH-227 79.80 1.120E~01 1.495E+00 2.195E+00 4.771E-01 0.051
235.9¢6 7.287E-02 1.669E-01 2.513E-01 2.412F-02 0.290
256.23 * -2.440E-01 2.677E-01 4 . 250E-01 5.748E~02 -0.574
+ 299,98 2.161E+00 1.186E+00 1.642E+00 2.079E-01 1.316
304.50 4.167E-01 1.751E+00 2.555E+00 4.216E~-01 0.163
334.37 3.839F~-01 1.873E+00 2.734E+00 4.253E-01 0.140
TH-229 85.43 2.375E-01 2.099E-01 3.168E~01 2.889E~-02 0.749
+ 88.47 4,.097E-01 1.646E-01 2.207E-01 2.072E-02 1.857
193.51 * ~1.348E-01 5.137E-01 8.595E~-01 7.018E-02 -0.157
+ 210.85 2.576E+00 1.495E+00 1.628E+00 1.351E-01 1.582
PA-231 283.69 * 1.792E-01 1.447E+00 2.332E+00 3.385E-01 0.077
+ 301.36 1.388E+00 7.604E-01 1.052E+00 1.274E-01 1.319
TH-231 81.07 -4.008E-01 2.117E-01 2.816E-01 2.433E-02 -1.423
83.79 5.101E-02 1.216E-01 1.803E-01 1.610E-02 0.283
94,87 1.009E+00 4.466E-01 6.992E-01 6.323E-02 1.443
144.24 5.545E-01 6.826E-01 1.110E+00 1.030E-01 0.499
154.21 1.729E-01 4.031E-01 6.469E-01 5.793E-02 0.267
+ 269.46 4.949E-01 2.534E-01 3.535E-01 3.065E-02 1.400
323.87 * 3.929E-01 6.486E-01 1.093E+00 1.892E-01 0.360
+ 338.28 8.048E+00 1.831E+00 2.502E+00 3.009E-01 3.217
PA-233 + 300.13 9.777E-01 5.420E-01 7.408E-01 1.096E-01 1.320
311.90 * 2.226E-02 6.644E-02 1.112E-01 9.809E-03 0.200
340.48 2.205E+00 9.364E-01 1.298E+00 3.122E-01 1.698
PA-234 94.67 5.327E-01 1.751E-01 2.673E-01 3.396E-02 1.993
98.44 7.288E-02 9.166E-02 1.376E-01 7.685E-02 0.529
111.00 2.505E-02 1.741E-01 2.827E-01 3.423E-02 0.08%9
131.20 1.115e-01 1.18%E-01 1.771E-01 1.492E-02 0.629
569.50 2.447E-01 2.828E-01 4.971E-01 4.458E-02 0.492
733.00 ~1.350E-01 4.464E~01 6.144F-01 1.374E-01 -0.220
880.51 -2.223E-01 3.027E-01 4.591E-01 4.210E-02 -0.484
883.24 1.745E-01 3.033E-01 4.800E-01 3.230E-01 0.364
926.50 ~8.899E-02 1.813E-01 2.777E-01 7.067E-02 -0.321
94¢6.00 * ~1,743E-01 3.198E-01 4.882F-01 9.267E-02 ~-0.357
949.00 1.607E-01 4.826E-01 8.014E-01 7.278E-02 0.201
PA-234M 766.42 1.5428+01 1.434E+01 2.139E+01 1.087E+01 0.721
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Full Combined Activity~MDA Report (continued) Page : 8
Sample ID : G247797002 Acquisition date : 5-MAR-2010 10:28:21

—~—— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
1001.03 * -2_.714E+00 4.921E+00 7.560E+00 7.752E-01 -0.359
NP-239 99.53 1.189E-01 1.506E-01 2.507E-01 2.225E-02 0.474
103.37 -6.059E-02 9.417E-02 1.487E-01 1.304E-02 ~-0.408
106.12 1.758E-02 7.941E-02 1.295E-01 1.129E-02 0.136
117.23 *» -4.910E-01 3.921E-01 5.967E-01 5.133E-02 -0.823
228.18 -2.510E-02 2.159E-01 3.601E~-01 3.026E-02 -0.070
+ 277.60 3.117E-01 2.4448-01 3.217E-01 2.731E-02 0.969
AM-241 59.54 * -2.654E-02 1.210E-01 1.777E-01 1.409E-02 -0.149
CM-247 + 278.00 1.324E+00 1.038E+00 1.351E+00 1.147E-01 0.980
287.50 5.565E~01 1.162E+00 1.968E+00 1.676E-01 0.283
402.40 * -1.806E-02 3.795E-02 5.968E-02 5.010E-03 -0.303
CF-249 252.80 8.401E-01 1.000E+00 1.720E+00 1.460E-01 0.488
333.37 8.057E-02 2.062E-01 3.047E-01 2.610E-02 0.264
388.16 * 1.954E-02 3.993E-02 6.674E-02 5.570E-03 0.293
CF-251 177.52 * -6.457E-02 1.238E-01 2.058E-01 1.651E-02 -0.314
227.38 -1.957E-02 3.570E-01 5.970E-01 5.015E-02 -0.033
285.41 -8.723E-01 2.122E+00 3.439E+00 2.927E-01 -0.254
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VAX/VMS Nuclide Identification Report Generated

R R R R R S RN SRR R NSRS R SRS SRS NSRS AR R LR EEEREEREEEEEEEEEEET

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
R I R i I I I 2 2 I I I I I I I e I R R S I I I I I I T i I I I R i I R I R
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247797002 *
* Acquisition date : 5-MAR-2010 10:28:21 Detector SN# : *
* Detector ID : GAMO7 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapged live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 02:00:01.61 Half life ratio : 8.000 *
IR R E R SRR R T E R EE SRS LR AL RS EEEES SRR SR EFE R R R EE R R R EE RS R R R EE RS SR EEEE R
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SCLID *
* Sample ID 1 G247797002 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.4398E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
P I I I I I R I I R R I R R R R R A R R B I I U
* *
* 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 : *
IR R E AR R E S E S S S FEES S SRS ERESESEE LSS RERELSREEES R ESSEESEEREREEESEEEREEESEEESEEE]

Combined Activity-MDA Report

—-—-- TIdentified Nuclides --—-

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3,.700E+01 3.624E+00 5.419E~01 0.000E+00
CD~109 2.722E4+00 1.071E+00 1.232E+00 0.000E+00
SN-126 2.657E-01 1.046E-01 1.206E~-01 0.000E+00
HG-203 6.999E-02 5.381E-02 6.607E-02 0.000E+00
TL-208 6.982E-01 1.082E-01 5.674E-02 0.000E+00
BI-211 4.708E+00 6.677E-01 3.628E-01 0.000E+00
PB-212 2.209E+00 2.396E-01 9.701E-02 0.000E+00
BI-214 1.556E+00 2.313E-01 1.154E-01 0.000E+00
PB-214 1.709E+00 2.593E-01 1.320E-01 0.000E+00
RA-224 5.789E+00 1.283E+00 1.040E+00 0.000E+00
RA-226 1.556E+00 2.313E~01 1.154E-01 0.000E+00
AC-228 2.343E+00 4.027E-01 2_.335E-01 0.000E+00
RA-228 2.343E+00 4_Q027E~01 2.335E-01 0.000E+00
TH-228 2.209E+00 2.396E-01 9.701E-02 0.000E+00
TH-232 2.343E+00 4.027E-01 2.335E-01 0.000E+00
TH-234 1.386E+00 1.441E+00 1.718E+00 0.000E+00
U-235 1.056E-01 2.003E-01 3.473E-01 0.000E+00
NP-237 7.929E-01 3.521E-01 4.019E-01 0.000E+00
U-238 1.386E+00 1.441E+00 1.718E+00 0.000E+00
ANH-511 1.980E~01 7.217E-02 4.727E-02 0.000E+00
———- Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM )y Ided (pC1i/GRAM )
BE-7 2.004E-01 3.380E-01 5.911E-01 0.000E+00 NOT IDENT.
NA-22 1.441E-02 4.471E-02 7.811E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+00 1.762E+06 0.000E+00 0.000E+00 SHORT HLIF
SC-46 -4.783E-02 4.161E-02 6.258E-02 0.000E+00 FAIL ABUN
V-48 4,.287E-02 7.868E-02 1.371E-01 0.000E+0Q0 NOT IDENT.
CR-51 -3.328E-01 3.780E-01 6.276E-01 0.000E+00 NOT IDENT.
MN-54 -1.951E-02 3.948E-02 6.433E-02 0.000E+00 NQT IDENT.
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CO-56
CO0-57
CO-58
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-95M
ZR-95
MO-99
TC-98M
RU-103

i

|
MO WHRNWHEOOMNE ~JWH W

RH-106 -1.
RU-106 -1.
AG-108M 1.
AG-110M -1.
SN-113 -5,
CD-115 -3.
SN-117M 2.
TE~123M 1.
SB-124 ~-5.
Sp-~125 1.
TE-125M -1.
I-126 1,
5B-126 1.
SB-127 1.
I-131 -3.
TE-~132 -1.
.001E-02
.000E+0Q0
.000E+00
.080E-01
.000E+00
.639E-02
.873E-03
.978E-03
.876E-03
.943E-01
.079E-01
.401E-03
.000E+00
.845E-03
.418E~03
.482E-02
.483E-02
.332E-01
.149E+01
.680E-02
.317E-02
.125E-03
L241E-02
L442E-02
.415E-02
.151E-02
.603E-02
.315E-03
.438E+00
.109E-01
.000E+00
.902E-01
.929E-01
.440E-01
.440E-01
.348E-01
.7192E-01
.929E-01
.226E-02

BA-133
I-133
C5-134
C5-135
I-135
C5~136
BA-137M
C5-137
CE~-139
BA-140
LA-140
CE~-141
CE-143
CE~144
pPM~144
PR~-144
PM~146
ND~147
PM~149
EU-152
GD-153
EU~-154
EU~-1535
TB~-160
HO~-166M
TA-182
IR-192
BI-207
PB~210
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
TH-228
PA-231
TH-231
PA-233

[ 1
FROHPWLWOROOX

| [
WNOUVONOUNCO-JRWRNOHEMMOEHEOO S

LI
PWwH= NN

PA-234 -1.
PA-234M -2.
NP-239 -4,
AM-241 -2.
CM-247 -1.
CF-249 1.

.396E-02
.850E-02
.555E-02
.193E-02
.073E-02
.297E-02
.122E-03
.000E+0Q0
.309E-02
.B26E+00
.730E-02
.907E-02
.290E-02
.144E-01
.696E+00
.000E+0Q0
.506E-05

941E-01
941E-01
847E~02
577E-03
837E-02
047E+00
640E-02
783E-02
310E-03
718E-02
530E+00
399E-01
062E-01
109E+00
297E-02
027E-01

743E-01
714E+00
910E-01
654E-02
806E-02
954E-02
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.725E-02
.456E-02
.481E-02
.828E-02
.590E-02
.029E-01
.451E-02
.189E-02
.077E-02
.510E+01
.497E-02
.495E-02
.333E-01
.163E-01
.544E+01
.655E+17
.916E-02
.950E-01
.944E-01
.016E-02
L426E-02
.365E-02
.406E+01
.694E-02
.884E-02
.174E-02
.544E-02
.267E+00
.285E-01
.559E-01
.552E+00
.229E-01
.531E-01
.831E-02
.098E+04
.318E-02
.699E-01
.B15E+16
.117E-01
.496E-02
.693E-02
.113E-02
.905E-01
.285E-02
.317E-02
L.248E+4+02
.147E-01
.474E-02
.600E+00
.984E-02
.586E-01
.144E+02
.953E-02
.375E-02
.289E-01
L. 622E-02
.420E-01
.315E-02
.184FE-01
.489E~-02
.515E-02
.704E+00
.906E-01
.378E-01
.133E-01
.356E-01
.619E-01
.623E-01
.035E-01
.418E+00
. 356E-01
.511E-02
.134E-01
.822E+00
.842E-01
.186E-01
.719E-02
.913E-02

CORP RN RPRPRROL R PP WONWONEPE NP R OB NWOR P LA ONOO IR NNNOBHREPFPRHROONMU R OONEF N IS JJFR T D0

.745E-02
.389E-02
.255E-02
.783E-01
.861E~02
.D66E-01
.387E-02
.371E-02
.688E-02
.335E+01
.689E-02
.892E-02
L124E-01
.436E-01
.745E4+01
.000E+00
.579FE-02
.872E-01
.872E-01
.316E-02
.918E-02
.808E-02
.449E+01
.913E-02
.047E-02
.100E~01
.642E-01
.615E+01
.111E-01
.667E-01
.BOOE+00
.089E-01
.520E+00
.518E~02
.000E+00
.375E-02
.742E-01
.000E+00
.985E-01
.033E-02
.373E-02
.351E-02
.788E-01
.662E-01
.090E-01
.Q00E+00
.312E-01
.006E-02
.494E+400
.216E-02
.707E-01
.819E+02
.693E-01
.286E-01
.204E-01
.740E-01
.496E-01
.580E-02
.823E-01
.305E-02
.5305E~02
L.267E+00
.192E+00
L.252F+00
.741E-01
.136E+00
.440E-01
.440E-01
.033E-01
.431E+00
.136E+00
.157E-01
.955E-01
.664E+00
.337E-01
.914E-01
.175E-02
.910E-02

jelelelelslolejelslsisieiojalaislelolelolelsleleolelelalelsleleleolelsleleielslolalolslelololeololeololelalelsloleololeolololaloleololelolelalalolelolelolelanlaelae)l o)

.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.00DE+00
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0
.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+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+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.0D0E+00
.000E+00
.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FATL ABUN
NOT IDENT.
SHORT HLIF
FAIL ABUN
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FATL ABUN
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
FAIL ABUN
FATIL ABUN
FAIIL ABUN
FAIL ARUN
FAIL ABUN
FAIL ABUN
NOT IDENT.
NOT IDENT.
FAIL ABUN
FAIL ABUN
FAIL ABUN
FAIL ABUN
FAIL ABUN
FAIIL. ABUN
FAIL ABUN
FAIL ABUN
FAIL ABUN
NOT IDENT.
NOT TIDENT,
FAIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.



CF-251 ~6.457E-02 1.213E-01 2.167E-01 0.000E+DD NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:29:29.31

B T T T e S e L E R R RS R R AR R RS R R ES RS E LRSS R E R R RS S SR EEER RS SRR ERREESEE SRR S

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
IR I T S G R N R AR R TR R R R R SRR RS R e R A R R S R R
Configuration DKA100: [CANBERRA.GAMMA .ARCHIVE .GAMMA1G247797002.CNF; 1

Sample date 17-FEB-2010 12:00:00 Acquisition date 5-MAR-2010 10:28:21.
Sample ID G247797002 Sample quantity 1.43980E+02 GRAM
Detector name : GAMQ7 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.61 0.0%
Energy tolerance 1.50000 kev Analyst Initials : MXR1

Abundance limit 75.00000 Sensitivity 5.00000

Batch ID 8957136 Detector SN#

Matrix Spike ID LCS ID 1032-A

********************************************************************************

Nuclide Line Activity Report

Nuclide Type:

Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area SAbn SEff pCi/GRAM pCi/GRAM %Error
K-40 1460.82 1708 10.66* 1.129E+00 3.700E+01 3.700E+01 9.99
CDb-109 88.03 258 3.70* 6.841E+00 2.657E+00 2.722E+00 40.17
SN-126 64.28 95 9.60 4.810E+00 5.341E-01 5.341E~01 105.57
86.94 258 8.90 6.841E+00 1.105E+00 1.105E+00 57.01

87.57 258 37.00* 6.841E+00 2.657E-01 2.657E-01 40.17

HG-203 70.83 —--——- 3.69 5.700E+00 ~===-- Line Not Found --——~--=
72.87 =——--- 6.19 5.899E+00 -——==~=- Line Not Found -----—-

279.20 76 81.56* 4.393E+00 5.518E-02 6.999E~-02 78.45

TL-208 277.37 76 6.60 4.393E+00 6.819E-01 6.819E~-01 78.95
583.19 563 85.00* 2.476E+00 6.982E-01 6.982E-01 15.81

860.56 54 12.50 1.781E+00 6.343E-01 6.343E~-01 72.45

BI-211 72,87 —=-=——- 1.23 5.899E+00 & ~=-——- Line Not Found ------
351.06 859 12.92* 3.6B0E+00 4.708E+00 4.708E+00 14.47

PB-212 74.82 710 10.28 6.070E+00 2.967E+00 2.867E+00 19.33
77.11 1075 17.10 6.258E+00 2.619E+00 2.619E+00 12.63

238.63 1813 43,60* 4.908E+00 2.209E+00 2.209E+00 11.07

300.09 103 3.30 4,150E+00 1.964E+00 1.964E+00 54 .45

BI-214 609.32 648 45,49* 2.388E+00 1.556E+00 1.556E+00 15.17
1120.29 147 14.92 1.414E+00 1.813E+00 1.813E+00 28.47

1764.49 107 15.30 9.830E-01 1.859E+0Q0 1.859E+00 28.40

PB-214 74.82 710 5.80 6.070E+00 5.259E+00 5.259E+00 18.50
77.11 1075 9.70 6.258E+00 4.618E+00 4.618E400 15.08

242.00 443 7.25 4.864E+00 3.274E+00 3.274E+00 23.35

295.22 553 18.42 4.200E+00 1.864E+00 1.864E+00 17.24

351.93 859 35.60* 3.680E+00 1.709E+400 1.709E+00 15.49

RA-224 240.99 443 4.10*% 4.864E+00 5.789E+00 5.789E+00 22.62
RA-226 609.32 648 45,49* 2.388E+00 1.556E+00 1.556E+00 15.17
1120.29 147 14.92 1.414E+00 1.813E+00 1.813E+00 28.47

1764.49 107 15.30 9.830E-01 1.859E+00 1.859E+00 28.40

AC-228 338.32 332 11.27 3.793E4+00 2.028E+00 2.028E+00 45,96
911.20 393 25.80* 1.695E+00 2.343E+00 2.343E+00 17.54

968.97 243 15.80 1.606E+00 2.496E+00 2.496E+00 30.40
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Nuclide Line Activity Report (continued) Page :
Sample ID : G247797002 Acquisition date : 5-MAR-2010 10:28:21

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff pCi/GRAM pCi/GRAM SError
RA-228 338.32 332 11.27 3.793E+00 2.028E+00 2.028E+00 45,96
911.20 383 25.80* 1.695E+00 2.343E+00 2.343E+00 17.54
968.97 243 15.80 1.606E+00 2.496E+00 2.496E+00 30.40
TH-228 74.82 710 10.28 6.070E+00 2.867E+00 2.967E+00 16.75
77.11 1075 17.10 6.258E+00 2.619E+00 2.619E+00 12.63
238.63 1813 43.60* 4.908BE+00 2.209E+00 2.209E+00 11.07
300.09 103 3.30 4,.150E+00 1.964E+00 1.964E+00 81.25
TH-232 338.32 332 11.27 3.793E+00 2.028E+00 2.028E4+00 21.12
911.20 393 25.80* 1.695E+00 2.343E+00 2.343E+00 17.54
968.97 243 15.80 1.606E+00 2.496E+00 2.496E+00 30.40
TH-234 63.29 95 3.70* 4.810E+00 1.386E+00 1.386E+00 106.07
92.59 370 4.23 7.023E4+00 3.247E+00 3.247E+00 36.56
U-235 89.96 198 3.47 6.936E+00 2.149E+00 2.149E+00 45.86
93,35 370 5.60 7.023E+00 2.453E+00 2.453E+00 37.18
143.76 -—-——-—- 10.96* 6.691E+00 -—---—- Line Not Found -—------
163.33 =———=== 5.08 6.279E+00 --~—--~ Line Not Found --~---—-
185.72 362 57.20 5.809E+00 2.837E-01 2.837E-01 30.93
205.31 ———--- 5.01 5.451E+00 -——=-—-~ Line Not Found -—------
Np-237 86.48 258 12.40* 6.841E+00 7.929E-01 7.929E-01 45.31
85.86 ——---- 2.68 7.087E+00 ——=--~ Line Not Found ---——-
U-238 63.29 95 3.70* 4.810E+400 1.386E+00 1.386E+00 106.07
92.59 370 4.23 7.023E+00 3.247E+00 3.247E+00 30.39
ANH-511 511.00 209 100.00* 2.755E4+00 1.980E-01 1.980E-01 37.20

Flag: "*" = Keyline
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Summary of Nuclide Activity Page : 3
Sample ID : G247797002 Acqguisition date : 5-MAR-2010 10:28:21
Total number of lines in spectrum 36

Number of unidentified lines 5

Number of lines tentatively identified by NID 31 86.11%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Deca pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
K-40 1.25E+09Y 1.0 3.700E+01 3.700E+01 0.370E+01 9.99
CD-109 461.40D 1.02 2.657E+00 2.722E+00 ° 1.093E+00 40.17
SN-126 2.30E+05Y 1.00 2.657E-01 2.657E-01 1.067E-01 40.17
HG-203 46.59D 1.27 5.518E-02 6.999E~02 5.491E-02 78.45
TL-208 1.41E+10QY 1.00 6.982E-01 6.982E-01 1.104E-01 15.81
BI-211 7.04E+08Y 1.00 4.708E+Q0 4 .708E+00 0.681E+00 14.47
PB-212 1.41E+10Y 1.00 2.209E+00 2.209E+00 0.244E+00 11.07
BI-214 1600.00Y 1.00 1.556E+400 1.556E+00 0.236E+00 15.17
PR-214 1600.00Y 1.00 1.709E+00 1.70%E+00 0.265E+00 15.49
RA-224 1.41E+10Y 1.00 5.789E+400 5.789E+00 1.309E+00 22.62
RA-226 1600.00Y 1.00 1.556E+00 1.556E+0Q0 0.236E+00 15.17
AC-228 1.41E+10Y 1.00 2.343E+00 2.343E+00 0.411E+00 17.54
RA-228 1.41E+10Y 1.00 2.343E+Q0 2.343E+00 0.411E+00 17.54
TH-228 1.41E+10Y 1.00 2.209E+00 2.209E+00 0.244E+00 11.07
TH-232 1.41E+10QY 1.00 2.343E+00 2.343E+00 0.411E+00 17.54
TH-234 4.47E+09Y 1.00 1.386E+00 1.386E+00 1.470E+00 106.07
U-235 7.04E+08Y 1.00 2.837E-01 2.837E-01 0.878E-01 30.93 K
NP-237 2,14E+06Y 1.00 7.929E-01 7.929E-01 3.593E-01 45.31
U-238 4.47E+09Y 1.00 1.386E+00 1.386E+00 1.470E+00 106.07
ANH-511 1.00E+09Y 1.00 1.980E-01 1.980E-01 0.736E-01 37.20
Total Activity 7.149E+01 7.157E+01
Grand Total Activity : 7.149E+01 7.157E+01

Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines 4

Page :
Sample ID : G247797002 Acquisition date : 5-MAR-2010 10:28:21
It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err SEff Flags

0 128.86 95 569 1.03 257.35 254 9 1.32E-02 92.9 6.97E+00
0 209.43 149 444 1.19 418.47 414 11 2.07E-02 57.4 5.38E+00 T
0 270.41 118 237 1.03 540.39 536 9 1.64E-02 50.5 4.48BE+00 T
0 409.64 49 196 1.66 818.81 814 12 6.79E~-03 **** 3 28FE+00 T
0 463.20 125 159 1.54 925.92 919 14 1.73E-02 46.7 2.98E+00 T
0 727.49 119 62 1.65 1454.42 1450 9 1.66E-02 30.7 2.06E+00 T
0 7156.24 40 91 1.50 1511.93 1506 13 5.56E-0Q3 ***x 1 _99E+00 T
0 795.57 66 95 0.85 1590.56 1584 16 9.20E-03 70.5 1.91E+00 T
3 965.05 73 61 1.87 1929.48 1924 22 1.01E-02 48.2 1.61E+00 T
0 1589.35 40 8 2.23 3177.97 3172 11 5.52E-03 42.3 1.06E+00
0 1730.98 44 8 3.75 3461.23 3453 16 6.18E-03 41.2 9.96E-01
0 1847.04 21 14 0.71 3693.33 3685 18 2.93E-03 92.9 9.55E-01
0 1937.91 14 0 1.38 3875.07 3869 11 1.94E-03 53.5 9.29E-01
Flags: "T" = Tentatively associated
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:29:35.39

Ak A A AR A A A A A AR A A AT KA KA A A A A AR A KA A A A A A A A A AT A A A A A A A A A A A A AN A A A oA A A Ak A bk A A A A A A b Ak d A A d

GEL Laboratories LLC
2040 savage Road
SC 29414

S EE XA AL SR ELEEEEESEEESE SRR EEEE R EEEEE S E R ESEEE SR ESE S EEEEREEEESEEEEEEEEEESEREEEEEEE]

*
*
*

*

Charleston,

Sensitivity
Enerqgy tolerance:
Abundance limit
Half life ratio

A A A A A KA A AR A KA A XA A A A A A A A AT A A A A A A AT A A AR AT AR A AR AT I AR A A AR A A AR A A AR A A AR A A AR Ak kA A hhkdh

Nu¢lide Library

5.00000
1.50000
75.00000
8.00000

SOLID

Analyst initials: MXR1

Sample Quantity

Isotope
Isotope

* DETECTOR DATA
*

* Configuration :

* Acquisition date : 5-MAR-2010 10:28:21.

* Detector ID : GAMO7

* Geometry : CAN

* Elapsed live time: 0 02:00:00.00

* Elapsed real time: 0 02:00:01.61

*

&

* SAMPLE DATA
*

* Sample date 17-FEB-2010 12:00:00

* Sample ID : G247797002

* Batch Number : 957136

*

*

* QC DATA

*

* CALIB. DATE/TIME : 20-JUL-2009 15:29:58.0MS Isotope
* MSD ID : MSD
* LCS ID : 1032-A LCS
&

Combined Activity-MDA Report

---— Identified Nuclides ----

Activity
Nuclide (pC1i/GRAM)
K-40 3.700E+01
CD-109 2.722E+00
SN-126 2.657E~01
HG-203 6.999E-02
TL-208 6.982E-01
BI-211 4.708E+00
PB-212 72 .209E+400
BI-214 1.556E+00
PB-214 1.709E+00
RA-224 5.789E+00
RA-226 1.556E+00
AC-228 2.343E+00
RA-228 2.343E+00
TH-228 2.209E+00
TH-232 2.343E+00
TH-234 1.386E+00
U-235 2.837E-01
NP-237 7.929E-01
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Act error

.698E+00
.093E+00
.067E-01
.491E-02
.104E-01
.813E-01
.445E-01
.360E-01
.646E-01
.309E+00
.360E-01
.110E-01
.110E-01
.445E-01
.110E-01
.470E+00
.775E-02
.593E-01

WO MNP NRNOE TE HW

MDA

(pCi/GRAM)

WWHRNONNHFOHPF QWO

.392E-01
.154E+00
.129E-01
.337E-02
.530E-02
.497E-01
L272E-02
.125E-01
.272E-01
.940E-01
.125E-01
.299E-01
.299E-01
L272E-02
.298E-01
.597E+00
.285E-01
.761E-01

1.43980E+02 GRAM

IR R RS SRR RS E LN E RS EE R RS SRR AR E SRR R SR SRR RS S SRR REEEEEEEREEEEEEEEESEEEEEEES]

MDA error

.630E-02
.087E-01
.058E-02
.520E-03
.283E-03
.137E-02
.914E-03
.170E-02
.339E~-02
.406E-02
.170E-02
.755E-02
.755E-02
.914E-03
.755E-02
.841E-01
.505E-02
.618E~02

COMNNOCNNROFFORFR PO WRTEF D

DKA100: [CANBERRA.GAMMA ,ARCHIVE.GAMMA]G247797002.CNF; 1
Detector SN# :

KA KA KA T A AT A A AT AR A A AT AR A A A AT A AR A A AT AR A A A AA A AR RA AR A A AR R A A AN AR A KT AN AT R AR KT R, * Ak k

*

* ook ok 3k OF A O o % o o o ok A % ok 3 OF % Ok X A

Act /MDA

68

.627
.360
.354
.105
.626
.464
.824
.826
.434
.823
.826
.193
.193
.824
.193
.868
.864
.108

*
*
*




Combined Activity-MDA Report (continued)

Sample ID : G247797002

---— Identified Nuclides ----

. Activity Act error
Nuclide (pCi/GRAM)
U-238 1.386E+00 1.470E+00
ANH-511 1.980E-01 7.364E-02

-——— Non-Identified Nuclides --—--

Key-Line

Activity K.L. Act error
Nuclide {(pCi/GRAM) Ided
BE-7 2.004E~01 3.449E-01
NA-22 1.441E-02 4.562E-02
NA-24 -6.429E-01 8.989E-01
SC-46 -4,783E-02 4.246E-02
V-48 4.287E-02 8.029E-02
CR-51 -3.328E-01 3.858E-01
MN-54 -1.951E-02 4.029E-02
CO-56 -3.396E-02 3.801E-02
CO-57 1.850E-02 2.506E-02
C0O-58 -3.555E~-02 4.572E-02
FE-59 7.195E~02 1.003E-01
CO-60 -1.073E-02 3.663E-02
ZN-65 2.297E-02 1.050E-01
SE-T5 8.122E-03 4.542E-02
SR-85 8.566E-02 4,.275E-02
Y-88 -1.309E-02 3.139E-02
Y-91 3.826E+00 2_561E+01
NB-94 -2.730E-02 3.569E-02
NB-95 1.907E-02 4.587E-02
NB-95M 3.290E-02 1.360E-01
ZR-95 1.144E-01 + 1.187E-01
MO-99 8.696E+00 1.576E+01
TC-99M -2.113E+11 1.865E+11
RU-103 5.506E-05 3.996E~-02
RH-106 -1.941E~-01 3.010E-01
RU-106 -1.941E-01 3.004E-01
AG-108M 1.847E-02 3.078E-02
AG-110M -1.577E-03 3.496E-02
SN-113 -5.837E-02 4.454E-02
CDh-115 -3.047E+00 1.434E+01
SN-117M 2.640E-02 5.811E-02
TE-123M 1.783E-02 2.943E-02
SB-124 -5.310E-03 6.912E-02
SB-125 1.718E-02 9.738E-02
TE-125M -1.530E+00 9.456E+00
I-126 1.399E-01 2.331E-01
SB-126 1.062E-01 1.590E-01
SB-127 1.109E+00 1.583E+00
I-131 -3.297E-02 1.254E-01
TE-132 -1.027E-01 8.705E-01
BA-133 1.001E-02 4.930E-02
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Acquisition date

MDA
(pCi/GRAM)

1.587E+00
4.593E-02

MDA
(pCi/GRAM)

5.735E-01
7.747E-02
Half-~-Life
.157E-02
.352E-01
.036E-01
.320E-02
.646E-02
.137E-02
.122E-02
.763E-01
.820E~02
.549E-01
.076E-02
.163E-02
.690E-02
.294E+01
.567E-02
.738E-02
.028E-01
.408E-01
.689E+01
alf-Life
.389E-02
.755E-01
.755E-01
.148E-02
.783E-02
.577E-02
.382E+01
.393E-02
.783E-02
.098E-01
.590E-01
.519E+01
.018E-01
.612E-01
.739E+00
.015E-01
4528400
.248E-02

NENONONBRFRERFRPES OO MS DD OIIDNRN IS D QDR STV

MDA error

2.841E~01
4.081E~-03

MDA error

5.411E-02

6.360E~03
too short
.642E~03
L217E-02
L.450E~-02
.801E-03
.183E-03
.559E-03
.H43E~-03
.633E~-02
.768E-03
.314E-02
.043E-03
.370E-03
.806E~-03
.507E+00
.998E-03
.054E-03
.974E-02
L402E-02
.305E+00
too short
.013E-03
.402E-02
.250E-02
.563E-03
.269E-03
.653E-03
.125E+00
.531E-03
.858E-03
.535E-03
.385E~-02
.598E+00
.563E-02
.357E-02
.244E-01
.805E-02
.303E-01
.337E-03

eIl e YW RO

O WNWR R OW Ao S VO

Page :
5-MAR-2010 10:28:21

2

Act /MDA

0
4.

.868

310

Act /MDA

.349
.186

777
.317
.551
. 309
. 602
.447
.499

408

.184
.148
.115
.196
.279
.089
. 490
.246
.162
.812
.323

.001
.408
.408
.359
.027
.888
.128
.281
.373
.048
.108
L101
.348
.407
. 405
.164
.071
.138




Combined Activity-MDA Report (continued) Page : 3
Sample ID G247797002 Acquisition date 5-MAR-2010 10:28:21

~——- Non-Identified Nuclides —----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
I-133 -8.685E-03 5.601E-03 Half-Life too short
Cs5-134 1.194E-01 8.487E-02 9.200E-02 8.477E-03 1.298
C8-135 1.080E-01 1.734E-01 2.627E-01 2.590E-02 0.411
I-135 -2.005E+10 2.967E+10 Half-Life too short
C5-136 3.639E-02 1.139E-01 1.960E-01 1.792E-02 0.186
BA-137M -1.873E-03 3.568E-02 5.896E-02 5.218E-03 -0.032
Cs5-137 ~-1.978E-03 3.769E-02 6.228E-02 5.522E-03 -0.032
CE-138 6.876E-03 3.177E-02 5.076E-02 4.015E-03 0.135
BA-140 -1.943E-01 2.964E-01 4.657E-01 1.583E-01 -0.417
LA-140 1.079E-01 9.475E-02 1.657E-01 1.386E-02 0.651
CE-141 4.401E-03 6.446E-02 1.031E-01 8.628E-03 0.043
CE-143 1.023E-03 1.657E-04 Half-Life too short
CE-144 6.845E-03 2.191E-01 3.127E-01 4.739E-02 0.022
PM-144 1.418E-03 3.545E-02 5.876E-02 5.267E-03 0.024
PR-144 9.482E-02 2.653E+00 4.397E+00 3.940E-01 0.022
PM-146 4.483E-02 4.065E-02 6.993E-02 7.443E-03 0.641
ND-147 -1.332E-01 5.700E-01 9.441E-01 1.428E-01 -0.141
PM-149 -9.149E+01 1.167E+02 1.842E+02 2.852E+01 -0.497
EU-152 2.680E-02 1.016E-01 1.631E~-01 1.478E-02 0.164
GD-153 -4.317E-02 8.546E-02 1.206E-01 1.079E-02 -0.358
EU-154 9.125E-03 1.315E-01 2.186E-01 2.419E-02 0.042
EU-155 8.241E-02 9.818E~02 1.634E-01 1.443E-02 0.504
TB-160 7.442E-02 1.449E-01 2.455E-01 2.252E-02 0.303
HO-166M -9.415E-02 6.444E-02 9.378E-02 8.443E-03 -1.004
TA-182 8.151E-02 2.229E-01 3.788E-01 3.098E-02 0.215
IR-192 2.603E-02 3.560E-02 6.063E-02 5.211E-03 0.429
BI-207 9.315E-03 5.627E-02 9.389E-02 8.192E-03 0.099
pPB-210 2.438E+00 1.739E+00 3.019E+00 2.807E-01 0.807
PB-211 5.109E-01 8.067E-01 1.153E+00 5.575E-01 0.443
BI-212 2.266E+00 7.528E-01 1.226E+00 1.564E~01 1.848
RN-219 -2.902E-01 4.217E-01 6.516E-01 9.606E-02 -0.445
RA-223 3.929E-01 6.486E-01 1.093E+00 1.892E-01 0.360
AC=-227 -2.440E-01 2.672E-01 4.250E-01 5.082E-02 -0.574
TH-227 -2.440E-01 2.677E-01 4,250E-01 5.748E-02 -0.574
TH-229 -1.348E-01 5.137E-01 8.595E-01 7.018E-02 -0.157
PA-231 1.792E-01 1.447E+00 2.332E+00 3.385E-01 0.077
TH-231 3.929E-01 6.486E-01 1.093E+00 1.882E-01 0.360
PR-233 2.226E-02 6.644E-02 1.112E-01 9.809E-03 0.200
PA-234 -1.743E-01 3.198E-01 4,882E~01 9.267E-02 -0.357
PA-234M -2.714E+00 4.921E+00 7.560E+00 7.752E-01 -0.359
NP-239 -4 _910E-01 3.921E-01 5.967E-01 5.133E-02 -0.823
AM-241 -2.654E-02 1.210E-01 1.777E-01 1.409E-02 -0.149
CM-247 -1.806E-02 3.795E-02 5.968E-02 5.010E-03 -0.303
CF-249 1.954E-02 3.993E-02 6.674E-02 5.570E-03 0.293
CF-251 -6.457E-02 1.238E-01 2.058E-01 1.651E-02 -0.314
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VAX/VMS Nuclide Identification Report Generated

IR R R R R R SRR E R R RS A SRR RS ES PR EE SRR EE R SRS R EEETEEEEEEEEEEEE SRR

* GEL Laboratories LLC >
* 2040 Savage Road *
> Charleston, SC 29414 *
IR P E SRR S EEEESERER S S SRR AR AR SRR LRSS E SRR SRR R FELRSEREEEEREEEEEEEEE R
* *
* DETECTOR DATA *
* *
* Configuration : SYSS$SYSROOT: [ALPHA.ARCHIVE.GAMMA]G247797002 *
* Acguisition date : 5-MAR-2010 10:28:21 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 02:00:01.61 Half life ratio : 8.000 *
A KA A A A R AR I A A A A A A KA AR A AR AA A A AR AL A A A A AR A AR A A A AN AR AR A AT AT A A A Ak kAN AR A Ak khk ko kkk
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOQOLID *
* Sample ID 1 G247797002 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.4398E+02 GRAM  *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
AR R R R EREEEEEEEEEER L EES SRR LA R SR SRR SRR SR SRS SRS ERRR LSRR REEEEEEEEEEFEEEEEEEEE
* *
* QC DATA *
* *
* 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 : *
(R EEREEEEEEE RS RS EE RS SRR EELESEERESRE RS EEEEREEEEREESEEEEEEEREEEEEEEEEEEEEEEEEEEE

Combined Activity-MDA Report

-~—— Identified Nuclides —-—--

Activity Act Error DLC TPU

Nuclide (pCi/GRAM ) (pCi/GRAM )

K-40 3.700E+01 3.624E400 2.711E-01 1.849E+00
CD-109 2.722E+00 1.071E+00 6.165E-01 5.467E-01
SN-126 2.657E-01 1.046E-01 6.033E-02 5.337E-02
HG-203 6.999E-02 5.381E-02 3.306E-02 2.745E-02
TL-208 6,982E-01 1.082E-01 2.839E-02 5.521E-02
BI-211 4,708E+00 6.677E~01 1.815E-01 3.407E-01
PB-212 2.209E+00 2.396E-01 4.853E-02 1.222E-01
BI-214 1.556E+00 2.313E-01 5.772E-02 1.180E-01
PB-214 1.709E+00 2.593E-01 6.602E-02 1.323E-01
RA-224 5.789E+00 1.283E+00 5.202E-01 6.547E-01
RA-226 1.556E+00 2.313E-01 5.772E-02 1.180E-01
AC-228 2.343E+00 4.027E-01 1.168E~-01 2.055E-01
RA-228 2.343E4+00 4.027E-01 1.168E-01 2.055E-01
TH-228 2.209E+00 2.396E-01 4.853E-02 1.222E-01
TH-232 2.343E+00 4.,027E-01 1.168E-01 2.055E-01
TH-234 1.386E+00 1.441E+00 8.593E-01 7.350E-01
U-~235 1.056E-01 2.003E-01 1.738E-01 1.022E-01
NP-237 7.929E~-01 3.521E-01 2.011E-01 1.796E-01
U-238 1.386E+00 1.441E4+00 8.593E-01 7.350E-01
ANH-511 1.980E-01 7.217E-02 2.365E-02 3.682E-02

——~= Non-Identified Nuclides --——

Key-Line

Activity K.L Act error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
BE-7 2.004E-01 3.380E-01 2.957E-01 1.725E-01 NOT IDENT.
NA-22 1.441E-02 4.471E-02 3.908E-02 2.281E-02 NOT IDENT.
NA-24 -6.429E+05 1.762E+06 0.000E+00 8.989E+05 SHORT HLIF
SC-46 -4.783E-02 4,161FE-02 3.131E-02 2.123E-02 FAIL ABUN
V-48 4_287F-02 7.868E-02 6.858E-02 4.014E-02 NOT IDENT.
CR-51 -3.328E-01 3.780E-01 3.140E-01 1.929E-01 NOT IDENT.
MN-54 -1,.951E-02 3.948E-02 3.218E-02 2.014E-02 NOT IDENT.
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CO~-56 -3.396E-02 3.725E-Q2 2.874E-02 1.900E-02 NOT IDENT.
CO~-57 1.850E-02 2.456E-02 2.196E-02 1.253E~02 NOT IDENT.
CO-58 -3.555E-02 4.481E-02 3.629E-02 2.286E~02 NOT IDENT.
FE~-59 7.195E-02 9.828E-02 8.921E-02" 5.015E-02 NOT IDENT.
CO-60 -1.073E-02 3.590E-02 2.932E-02 1.832E-02 NOT IDENT.
ZN-65 2.297E-02 1.029e~01 7.836E-02 5.250E-02 NOT IDENT.
SE-75 8.122E-03 4.451E-02 3.696E-02 2.271E-02 FAIL ABUN
SR-85 8.566E-02 4.189E-02 3.688E-02 2.137E-02 NOT IDENT.
Y-88 -1.309E-02 3.077E-02 2.345E-02 1.570E-02 NOT IDENT.
Y-91 3.826E+00 2.510E+01 2.169E+01 1.281E+01 NOT IDENT.
NB-94 -2.730E-02 3.497E-02 2.846E-02 1.784E-02 NOT IDENT.
NB-95 1.907E-02 4.495E-02 3.948E-02 2.293E-02 NOT IDENT.
NB-95M 3.290E-02 1.333E-01 1.063E-01 6.799E-02 NOT IDENT.
ZR=-95 1.144E-01 1.163E-01 7.185E-02 5.934E-02 FAIL ABUN
MO-99 8.696E+00 1.544E+01 1.373E+01 7.879E+00 NOT IDENT.
TC-99M -2.113E+17 3.635E+17 0.000E+00 0.000E+Q0 SHORT HLIF
RU-103 5.506E-05 3.916E-02 3.291E-02 1.998E-02 FAIL ABUN
RH-106 -1.941E-01 2.950E-01 2.438E-01 1.505E-01 NOT IDENT.
RU-106 -1.941E-01 2.944E-01 2.438E-01 1.502E-01 NOT IDENT.
AG-108M 1.847E-02 3.016E-02 2.660E-02 1.539E-02 NOT IDENT.
AG-110M -1.577E-03 3.426E-02 2.961E-02 1.748E~02 NOT IDENT.
SN-113 -5.837E-02 4.365E-02 3.406E-02 2.227E-02 NOT IDENT.
CD-115 -3.047E+00 1.406E+01 1.225E+01 7.172E+00 NOT IDENT.
SN-117M 2.640E-02 5.694E~02 4,959E-02 2.905E-02 NOT IDENT.
TE-123M 1.783E-02 2.884E-02 2.525E-02 1.472E-02 NOT IDENT.
SB-124 -5.310E-03 6.774E-02 - 5.503E-02 3.456E-02 NOT IDENT.
SB-125 1.718E~02 9.544E-02 8.216E-02 4.869E-02 FAIL ABUN
TE-125M -1.530E+00 9.267E+00 8.082E+00 4.,728E+00 NOT IDENT.
I-126 1.399E-01 2.285E-01 2.057E-01 1.166E-01 NOT IDENT.
SB-126 1.062E-01 1.559E-01 1.334E-01 7.952E-02 NOT IDENT.
SB-127 1.109E+00 1.552E+00 1.401E+00 7.916E-01 NOT IDENT.
I-131 -3.297E-02 1.229E-01 1.045E-01 6.272E~02 NOT IDENT.
TE-132 -1,027E-01 8.531E-01 7.606E-01 4.,352E-01 NOT IDENT.
BA-133 1,001E-02 4.831E-02 3.761E-02 2.465E-02 NOT IDENT.
I-133 -8,685E+03 1.098E+04 0.000E+00 5.601E+03 SHORT HLIF
C5-134 1,194E-01 8.318E-02 4,690E-02 4.244E-02 FAIL ABUN
C8-135 1.080E-01 1.699E-01 1,372E~01 8.670E-02 NOT IDENT.
I-135 -2.005E+16 5.813E+16 0.000E+00 0.000E+00 SHORT HLIF
Cs5-136 3.639E-0Q2 1.117E-01 9.929E-02 5.697E-02 NOT IDENT.
BA-137M -1.873E-03 3.496E-02 3.018E-02 1.784E~-02 NOT IDENT.
CS-137 -1.978E-03 3.693E-02 3.189E~02 1.884E-02 NOT IDENT.
CE-139 6.876E-03 3.113E-02 2.677E-02 1.588E-02 NOT IDENT.
BA-140 -1.943E~01 2.905E-01 2.395E-01 1.482E-01 NOT IDENT.
LA-140 1.079E-01 9.285E-02 8.314E-02 4.737E~(02 NOT IDENT.
CE-141 4,4018-03 6.317E-02 5.451E-02 3.223E~02 NOT IDENT.
CE-143 1.023E+03 3.248E+02 0.000E+00 1.657E+02 SHORT HLIF
CE-144 6.845E-03 2.147E-01 1,.657E-01 1.095E~01 NOT IDENT.
PM-144 1.418E-03 3.474E-02 3.005E-02 1.773E~02 NOT IDENT.
PR-144 9.482E-02 2.600E+00 2.248E+00 1.327E+00 NOT IDENT.
PM-146 4.483E-02 3.984E-02 3.610E-02 2.032E-02 NOT IDENT.
ND-147 -1.332E-01 5.586E-01 4.857E-01 2.850E~-01 FAIL ABUN
PM-149 -9.149E+01 1.144E+02 9.602E+01 5.835E+01 NOT IDENT.
EU-152 2.680E-02 9.953E-02 8.470E-02 5.078E~02 FAIL ABUN
GD-153 -4.317E-02 8.375E-02 6.434E-02 4.273E~02 NOT IDENT.
EU-154 9.125E-03 1.289E-01 1.103E-01 6.575E~02 NOT IDENT.
EU-155 8.241E-02 9.622E-02 8.703E-02 4,909E~-02 FAIL ABUN
TB-160 7.442E-02 1.420E-01 1.249E-01 7.243E-02 FAIL ABUN
HO-166M -9.415E-02 6.315E-02 4.793E~-02 3.222E~02 FAIL ABUN
TA-182 8.151E-02 2.184E-01 1.913E-01 1.115E~01 FAIL ABUN
IR-192 2.603E-02 3.489E-02 3.154E-02 1.780E~02 FAIL ABUN
BI-207 9.315E-03 5.515E-02 4 .755E~02 2.814E~-02 FAIL ABUN
PB-210 2.438E+00 1.704E+00 1.635E+00 8.696E~01 NOT IDENT.
PB-211 5.109E-01 7.906E-01 5.966E-01 4.033E~-Q01 NOT IDENT.
BI-212 2.266E+00 7.378E-01 6.265E-01 3.764E~-01 FAIL ABUN
RN-219 -2.902E-01 4.133-01 3.373E-01 2.109E~01 FAIL ABUN
RA-223 3.929E-01 6.356E-01 5.683E-01 3.243E-01 FAIL ABUN
AC-227 -2.440E-01 2.619E-01 2.221E-01 1.336E~01 FAIL ABUN
TH-227 -2.440E-01 2.623E-01 2.221E-01 1.338E-01 FAIL ABUN
TH-229 -1.348E-01 5.035E-01 4.519E-01 2.569E~-01 FAIL ABUN
PA-231 1.792E-01 1.418E+00 1.216E+00 7.237E-01 FAIL ABUN
TH-231 3.929E-01 6.356E-01 5.683E-01 3.243E~01 FAIL ABUN
PA-233 2.226E-02 6.511E-02 5.788E~02 3.322E-02 FAIL ABUN
PA-234 -1.743E-01 3.134E-01 2.478E-01 1.599E-01 NOT IDENT.
PA-234M -2.714E+00 4,822E+00 3.834E+00 2.460E+00 NOT IDENT.
NP-239 -4.910E-01 3.842E-01 3.170E-01 1.960E~01 FAIL ABUN
AM-241 -2.654E-02 1.186E-01 9.573E-02 6.049E-02 NOT IDENT.
CM~-247 -1.806E-02 3.719E-02 3.089E-02 1.898E-02 FAIL ABUN
CF-249 1.954E-02 3.913E-02 3.457E-02 1.997E-02 NOT IDENT.
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CF-251 -6.457E-02 1.213E-01 1.084E-01 6.188E-02 NOT IDENT.
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*
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ENERGY

46.
49,
57.
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67.
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4.
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7.
77.
79.
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80.
80.
80.
g81l.
81.
81.
83.
83.
85.
86.
86.
86.
86.
87.
88.
88.
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91.
92.
.59
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94,

94,
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97.
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92
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54
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36
54
29
29
28
75
67
83
81
87
87
82
82
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97
11
11
11
69
80
12
19
57
00
07
07
79
79
43
48
55
79
94
37
03
47
96
11
59

35
67
87
87
86
43
44
53
11
18
37
31
12

.28
111.
111.
116.
117.
121.
121,
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123,
131.
133.
136.

00
76
30
23
12
78
06
Q7
20
52
00

348.
454.

0.
516.
54%6.
546.
528.
588.
594.
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584.
584,
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586.
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586.
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589.
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539.
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565.
565.
566.
667.
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569.
569.
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685.
685.
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556.
357,
557.
559.
455,
457,
457,
457.
371.
382.
382.
408.
416,
371.
382.
382.
3%6.
418.
364.
394,
410.
381.
416,
351
411.
348.
348.
352.
429.
366.
357,
377.

MDA COUNTS

3824
8817
0000
7047
7012
7012
2434
7823
1973
6013
0793
1535
1535
4842
4842
4842
6621
1826
1826
1826
3563
4724
7303
8067
2200
5026
5926
5926
7043
7043
6119
2238
3119
6100
8030
6965
1634
6111
1107
9906
1844
1844
7946
1515
2459
2459
0075
9719
9784
1352
5063
1043
4760
5334
8064
6992
7809
5896

.3824

4231
4700
8086
2232
1881
2370
4388
0023
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140,
143,
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144,
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.0000
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355.
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357.
357.
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333.
336.
371,
358.
358.
343.
334.
310.
318.
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327,
337.
357.
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302.
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292.
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268.
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207.
228.
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238.
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214,
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238.
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210.
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207,
214.
175.
.0000
210.
210.
188.
182.
182.
182.
182.
182.
187.
182.
162.
162.
162.
205.
189.

5515
9561

5811
5595
5595
8715
6338
3354
5653
5653
0443
1592
7733
6353
1163
0402
8135
5145
2854
5129
9688
0215
2130
4746
8913
2172
1467
1033
7675
7746
1859
1836
1836
0903
0903
6684
9158
3908
8653
2453
7717
7717
1859
2566
7441
5437
5437
3541
8347
0363
2040
2567
3301
7095
0292
6346
3083
2963
1075
9705
3143

1013
2223
6426
5556
5556
5697
5697
5754
4744
9606
6626
6626
7053
9243
5865
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320.
323.
323.
328,
333.
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334,
338.
338.
338.
338.
338.
340.
340.
344.
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356.
364.
366.
383.
388.
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400.
401,
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410.
414,
423.
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427.
433,
453,
463,
468,
473.
476.
477.
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511.
514.
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529.
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569.
569.
569,
583.
600.
602.
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609.
609.
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614,
618.
621.
621.
633.
635.
636.
645.
657.
661.
661.
664.
666.
666.
677.

173.
197.
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175.
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184.
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167.
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157.
158,
148.
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155,
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155.
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108.
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95.
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107.
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97.
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90,

95.

95.

95.
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98.

95.

94.

96,
88.

94,
81.

3097
6405
7279
2563
2563
9265
7039
9158
9158
0166
0166
0217
0217
0217
6199
6309
4022
8899
0028
3641
6833
5703
6310
0847
9798
5778
3486
6185
2320
7593
6646
7343
4084
8586
7163
8589
6439
2321
7133
3697
3934
9613
1251
4504
7012
9563

.0007

9605

.0000

3148
4147

.0000

9334
6164
6246
9343
1937
0253
8032
1929
7958

. 7958

8433
3401
8414
7404
7404
2710
9216
2901
7983
3657

.4502

4502

.0000

9116
7174
5657
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685.
695,
696,
696.
697.
702.
706.
711.
720.
721.
722,
722,
723.
724.
727.
733.
735.
739.
747 .
752,
753.
756.
763.
765.
766,
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778.
783,
785.
795.
801.
810.
810.
815.
818.
832.
834.
836.
846.
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860.
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873.
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880.
883.
884.
889,
898.
911.
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911.
926.
937.
944,
946.
949,
962.
%964,
966.
968.
968.
968.
983.
996.
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112.
1115.

.7891
.6735
.8424
.8424
.8621
L7513
.2888
L1631
.8252
.0000
.1250
L1289
L7378
.0143
L1119
.6862
.4908
.6484
.8692
.0421
L0975
.1930
.3472
.5680
.5144
.8178
.9003
L1821
L1317
.1638
.5405
.0462
.2430
L0610
.9408
.1973
.9966
.0000
. 5481
.8248
.1878
L2150
.3149
.0000
.8564
.8418
.5479
.2183
.2452
. 7431
.8260
.8260
.8260
.3020
.4414
.6390
.0373
.6782
L2373
.8802
.6699
L7271
L7271
L7271
.0229
.8072
.0911
.3584
L1055
.0000
.6239
.1947
L1947
.8368
L3512
.3008
L1714
.8278



Page 166 of 529
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1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274,
1274.
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
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1678,
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79.
79.
78.
75.
.0000

91.

94.

79.

98.

90.
117.
112,

89.
.0000
64.
.7106
56.
71.
.0000
44,
38.
34.
.0000
48.
22.
.0000
28.
19.
42.
15.
20.
.0000
13.
18.
18.
19.
18.
.0000
15.

9227
9227
0455
7783

5858
5688
5214
1318
8330
2138
4977
2897

6062

8129
8119

4928
7540
0512

2910
2560

6699
5783
3964
8167
1357

9754
6963
6963
6523
0187

3065



TOTAL URANIUM BY GAMMA SPEC
Sample:G247797002

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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REPORT

4,1718E+00
4.2868E+00
2.1871E-06
2.5576E+00

ug/g
ug/g
ug/g
ug/g
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*

GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON , 8C 29417
GROSS GAMMA REPORT

BATCH 1ID : 957136 SAMPLE ID : G247797002
ANALYST : MXR1 DETECTOR : GAMO7

SAMPLE DATE : 17-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.0Q0
ANALYSIS DATE: 5-MAR-2010 10:28:21.98 SAMPLE ALQT: 143.980 GRAM

*

*

*

*

*

*

*

A A KA T I A A A A AT A A A A A KA A A A A A AR AT A AR AN A LA AR A A NI A A AT AR A A A A A AR AT A A A A A AT A A A AT A hddhkhk kA d k&
*

*

*

*

*

*

R E R A A E R RS SRS E R RS E R E R SRR R R LR AR SRR R EEE SRR EREEEEEEESEEEEEEE SRR

*
*
*
*
*
*
*
*
*
*
*
*
*

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.189E+01

GROSS GAMMA ERROR (pCi/GRAM ) : 1.610E+00
GROSS GAMMA MDA (pCi/GRAM ) : 4,762E+00
GROSS GAMMA DLC (pCi/GRAM ) : 2.327E+00
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VAX/VMS Nuclide Identification Report Generated

5-MAR-2010 12:31:41.74

kA A A A A A A A A A AR A A A AT ARA AR A A A A A A KA AT A A A A A AR AT AL A AR R A A AR AR A AR R A AR RR AR AR AR AR AR AR Rk k*

GEL Laboratories LLC

*
*
*

2040 Savage Road
Charleston,

SC 29414

*
*

IR F R AR AE S SRR R RS R RS ESEEEEEEEEEEEEEREEESSMEEERE AR E AR SRR EE R RS EEE RS EEEEESESE]

Configuration

Sample date
Sample ID

Detector name :
Elapsed live time:
Energy tolerance

Abundance limit
Batch ID
Matrix Spike ID

********************************************************************************

Pk It

Flag:

OCOOOOOoCOCOOOOOOOOOOOOC OO OOOD DWW

DKA100Q:

17-FEB-2010 12:00:00 Acquisition date
Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

G2477970
GAMI11

0 02:00:
1.50000
75.00000
957136

03

00.00
keV

LCS ID

[CANBERRA.GAMMA . ARCHIVE .GAMMA]G247797003.CNF; 1

5-MAR-2010 10:29:11.
1.29870E+02 GRAM

CAN

0 02:00:02.04

¢ MXR1

5.00000
1032-A

Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec
63.39%* 80 524 1.20 125.66 122 7 1.11E-02
74.81 536 535 0.98 148.53 144 16 7.45E-02
77.08* 951 393 0.89 153.07 144 16 1.32E-01
87.29* 333 471 1.19 173.49 163 27 4.63E-02
89.89 232 457 1.17 178.71 163 27 3.23E-02
92.82%* 295 442 1.20 184.57 163 27 4,10E-02

129.65 126 428 0.87 258.28 254 9 1.76E-02

185.76* 273 362 1.22 370.59 366 11 3.79E-02

209,28 134 287 0.88 417.66 414 8 1.87E-02

238.64* 1657 208 0.91 476.42 472 20 2.30E-01

241.67 321 304 1.43 482.48 472 20 4.45E-02

270.42 107 310 1.38 540.03 533 11 1.48E-02

295.28 504 193 1.00 589.77 586 9 7.00E-02

299.94 92 198 1.02 599.10 585 9 1.28E-02

328.44 56 197 1.01 656.14 652 8 7.78E-03

338.49* 295 238 1.22 676.26 672 11 4.10E-02

351.96* 875 217 1.17 703.21 697 13 1.21E-01

463.20 114 126 1.48 925.83 920 12 1.58E-02

511.11«* 149 207 1.60 1021.72 1015 16 2.06E-02

583.38* 473 90 1.21 1166.34 1162 10 6.57E-02

609.43%* 581 90 1.29 1218.48 1211 12 8.07E-02

727.60% 106 75 1.55 1454.93 1448 11 1.48BE-02

768.37* 58 59 1.47 1536.53 1532 9 8.02E-03

794.62 53 119 1.40 1589.04 1583 15 7.37E-03

863.18 75 119 1.91 1726.23 1716 20 1.04E-02

911.56* 316 78 1.66 1823.03 1816 12 4.39E-02

965.49 56 72 1.90 1930.94 1924 12 7.78E-03

969.26% 201 44 1.16 1938.49 1935 8 2.79E-02

1121.28 105 80 1.56 2242.65 2236 12 1.45E-02

1378.82 52 37 1.72 275%7.89 2749 17 7.17E-03

1461.39%* 1849 22 1.90 2923.07 2914 16 2,57E-01

1588.81 29 12 0.70 3177.96 3172 12 3.99E-03

1730.11 33 2 0.79 3460.61 3454 11 4.55E-03

1765.26%* 108 14 1.82 3530.91 3525 14 1.50E-02
"x" — Peak area was modified by background subtraction
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%Err

50.
7
4.

12.

16.

14.

30.

15.

23.
2.

12.

33.
6.

29.

45,
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0.0%

Fit

1.25E+00
1.85E+00

2.94E+00

*



VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 12:31:45

Configuration : DRKA100: [CANRERRA.GAMMA .ARCHIVE.GAMMA]G247797003.CNF; 1
Analyses by : PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
Sample title : MXR1

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:29:11
Sample ID : G247797003 Sample quantity : 129.87 GRAM

Sample type : SOLID Sample geometry

Detector name : GAMMALI Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:02.04 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 WIM error limit : 3.00

Full Combined Activity-MDA Report

—-——— Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV] Key (pCi/GRAM) (pCi/GRAM)

K-40 + 1460.82 * 4.093E+01 4.046E+00 5.389E-01 4.660E-02 75.942
CD-109 + 88.03 * 3.926E+00 1.034E+00 9.890E-01 9.378E-02 3.970
SN-126 + 64.28 5.590E-01 5.665E-01 6.319E-01 9.166E-02 0.885
+ 86.94 1.594E+00 7.691E-01 4_045E-01 1.680E-01 3.939
+ 87.57 * 3.833E-01 1.009E-01 9.686E-02 9.137E-03 3.957
TL-208 277.37 4.275E-01 3.788E-01 6.326E-01 1.130E-01 0.676
+ 583.19 * 6.044E-01 9.803E-02 5.670E-02 6.117E-03 10.660
860.56 5.054E-01 3.133E-01 5.765E-01 6.003E-02 0.877
BI-211 72.87 2.295E+00 2.932E+00 4.391E4+00 3.488E-01 0.523
+ 351.06 * 4.990E+00 8.188E-01 2.957E-01 3.901E-02 16.876
PB-212 + 74.82 2.605E+00 5.293E-01 4.570E-01 5.786E-02 5.700
+ 77.11 2.670E+00 3.314E-01 2.649E-01 2.202E-02 10.078
+ 238.63 * 2.109E+00 3.189E-01 8.940E-02 1.255E-02 23.588
+ 300.09 1.831E+00 1.112E+00 1.158E+00 1.865E-01 1.581
BI-214 + 609,32 * 1.437E+00 2.235E-01 9.481E-02 1.076E-02 15.151
+ 1120.29 1.326E+00 5.433E-01 4.951E-01 5.371E-02 2.679
+ 1764.49 1.901E+00 5.038E-01 3.685E-01 3.037E-02 5.158
PB-214 + 74.82 4.617E+00 9.015E-01 8.100E-01 9.185E-02 5.700
+ 77.11 4.707E+00 7.015E-01 4.671E-01 5.468E-02 10.078
+ 242,00 2.475E+00 7.087E-01 5.440E-01 7.965E-02 4.549
+ 295,22 1.772E+00 3.754E-01 2.119E-01 3.477E~02 8.360
+ 351.93 * 1.811E+00 3.135E-01 1.075E-01 1.534E-02 16.839
RA-224 + 240.99 * 4.376E+00 1.227E+00 9.586E-01 1.284E-01 4.565
RA-226 + 609,32 * 1.437E+00 2.235E-01 9.481E-02 1.076E-02 15.151
+ 1120.29 1.326E+00 5.433E-01 4.951E-01 5.371E-02 2.679
+ 1764.49 1.901E+00 5.038E-01 3.685E-01 3.037E-02 5.158
AC-228 + 338.32 1.874E+00 9.188E-01 3.555E-01 1.528E-01 5.272
+ 911.20 * 1.930E+00 3.934E-01 2.432E-01 3.040E-02 7.933
+ 968.97 2.116E+00 6.521E-01 3.986E-01 9.850E-02 5.308
RA-228 + 338.32 1.874E+00 9.188E-01 3.555E~01 1.528E-01 5.272
+ 911.20 * 1.930E+00 3.934E-01 2.432E-01 3.040E-02 7.933
+ 968.97 2.116E+00 6.521E-01 3.986E-01 9.850E-02 5.308
TH-228 + 74.82 2.605E+00 4.657E-01 4.570E-01 3.742E-02 5.700
+ 77.11 2.670E+00 3.314E-01 2.649E-01 2.202E-02 10.078
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Full Combined Activity-MDA Report (continued) 2

Page :
Sample ID : G247787003 Acquisition date : 5-MAR-2010 10:29:11

--—— Identified Nuclides -——-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 238.63 * 2.109E400 3.18%E-01 8.940E~-02 1.255E-02 23.588
+ 300.09 1.831E+00 1.567E4+00 1.158E+00 7.230E-01 1.581
TH-232 + 338.32 1.874E+00 5.092E-01 3.555E~-01 4,793E-02 5.272
+ 911.20Q0 =* 1.9230E+00 3.934E-01 2.432E~-01 3.040E-02 7.933
+ 968.97 2.116E+00 6.521E-01 3.986E~01 9.850E-02 5.308
TH-234 + 63.29 * 1.450E+00 1.477E+00 1.594E+00 2.836E-01 0.910
+ 92.59 2.855E+00 1.033E+00 8.229E-01 1,.834E~01 3.469
U-235 + 89.96 2.793E+00 1.172E+00 1.017E+00 2.529E-01 2.746
+ 93.35 2.156E+00 7.941E-01 6.195E~01 1.442FE-01 3.481
143.76 * 1.010E-01 1.857E-01 3.136E-01 5.372E-02 0.322
163.33 3.379E-01 4.064E-01 6.935E~01 1.280E-01 0.487
+ 185.72 2.237E-01 7.429E-02 5.767E~02 6.116E-03 3.879
205.31 2.715E-01 4.732E-01 7.185E~01 1.416E-01 0.378
NPpP-237 + 86.48 * 1.144E+4+00 3.849E-01 2.914E-01 6.683E-02 3.926
95.86 1.666E~01 8.309E~-01 1.198E+00 2.888E-01 0.139
U-238 + - 63,29 * 1.4508+00 1.477E+00 1.5%94E+00 2.836E-01 0.910
+ 92.59 2.855E+00 8.550E-01 8.229E-01 7.524E-02 3.469
ANH-511 + 511.00 * 1.455E-01 7.488E-02 4.503E-02 4.815E-03 3.231

-—-—— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

BE-7 477.60 * -1.197E-01 2.872E-01 4.643E~-01 5.254E-02 ~-0.258
NA-22 1274.54 * =-2.434E-02 4.575E~02 7.036E~-02 5.778E-03 ~0.346

NA-24 1368.63 * -1.159E+00 4.575E-02 Half-Life too short
SC-46 889.28 * -2.123E-02 3.729E-02 5.928E-02 5.839E-03 ~0.358
+ 1120.55% 2.259E~01 9.128E-02 1.307E-01 1.115E-02 1.728
v-48 944.13 2.423E-01 9.418E-01 1.605E+00 1.552E-01 0.151
983.53 * 2.715E-02 6.784E-02 1.170E-01 1.110E-02 0.232
1312.11 4.457E-02 8.280E~02 1.420E-01 1.171E-02 0.314
CR-51 320.08 * -2.980E-01 3.599E-01 5.397E-01 7.830E-02 ~0.552
MN-54 834.85 * -6.066E~03 3.516E-02 5.849E-02 5.759E-03 -0.104
CO-56 846.77 * -=1.173E-02 3.836E-02 6.297E-02 6.205E-03 ~-0.186
1037.84 -1.582E-02 3.067E-01 5.056E-01 4.847E-02 ~0.031
1238.28 6.170E-02 1.058E-01 1.791E-01 1.507E-02 0.345
1771.35 2.421E-02 2.149E-01 3.156E-01 2.597E-02 0.077
CO-57 122.06 * ~6.461E~-03 2.123E-02 3.562E-02 3.013E-03 ~0.181
136.47 -3.265E-02 1.817E-01 3.046E-01 2.859E-02 ~0.107
CO-58 810.76 * 1.093E-02 3.483E-02 5.750E-02 5.662E-03 0.190
FE-59 1099.45 * =5,794E~02 9.709E-02 1.513E-01 1.422E-02 ~0.383
1291.59 5.482E-02 1.116E-01 1.914E-01 1.806E-02 0.286
C0-60 1173.23 6.650E-03 4.821E-02 7.988E-02 6.418E-03 0.083
1332.49 * -8.043E-03 3.907E-02 6.285E-02 5.193E-03 ~-0.128
ZN-65 1115.54 * -4.913E-02 1.099E-01 1.481E-01 1.270E-02 ~0.332
SE-75 121.12 -1.099E-02 1.107E-01 1.874E-01 2.053E-02 ~0.059
136.00 -2.227E-03 3.489E-02 5.877E-02 5.175E-03 ~-0.038
264.66 * 1.791E-03 4.582E-02 6.644E-02 9.767E-03 0.027
279.54 -1.699E-01 1.110E-01 1.574E-01 2.464E-02 ~1.080
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Full Combined Activitg—MDA Report (continued) 3

Page :
Sample ID : G24779700 Acquisition date : 5-MAR-2010 10:29:11

-——— Non-Identified Nuclides —----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
400.66 3.856E-03 2.295E-01 3.883E-01 4.958E-02 0.010
SR-85 514.00 * 7.440E-02 4.059E-02 6.751E-02 7.211E-03 1.102
Y-88 898.04 2.368E-02 4.181E-02 7.315E-02 7.229E-03 0.324
1836.06 * ~6.023E-03 3.023E-02 4.768E-02 3.870E-03 -0.126
Y-91 1204.77 * 7.442E400 2.312E+01 3.876E+01 3.138E+00 0.192
NB-94 702.65 * 2.243E-02 3.256E-02 5.552E-02 5.332E-03 0.404
871.089 -1.068E-02 3.580E-02 5.032E~02 4,959E-03 -0.212
NB-95 765.81 * -3.415E-03 5.027E-02 7,021E-02 6.854E-03 -0.049
NB-95M 235.69 * -1.567E-02 1.372E-01 1.988E-01 2.779E-02 -0.07%
ZR-95 724.19 -2.695E~-02 1.035E-01 1.415E~01 1.460E-02 -0.191
756.73 * 1.188E-02 7.409E-02 1.208E-01 1.274E-02 0.098
MO-99 140.51 -3.882E+00 2.421E+01 3.988E+01 9.506E+00 -0.0897
181.07 -5.531E+00 2.151E+01 3.151E+01 6.195E+00 -0.176
366.42 -1.774E+01 1.182E+02 1.850E+02 2.242E+01 -0.096
739.50 * -8.208E-01 1.508E+01 2.419E+01 3.961E+00 -0.034
777.92 -3.848%E+01 4.,148E+01 6,.001E+01 5.871E+00 -0.641
TC-99M 140.51 * ~5.237E+10 4.148E+01 Half-Life too short
RU-103 497.08 * -2.538E-02 3.733E-02 5.869E-02 9.016E-03 -0.432
+ 610.33 1.504E+01 3.035E+00 2.987E+00 5.118E-01 5.037
RH-106 621.93 * 1.209E~01 3.248E-01 5.474E-01 7.737E-02 0.221
1050.41 -4.003E-01 2_.601E+00 4.244E+00 3.852E-01 -0.094
RU-106 621.93 * 1.209E-01 3.246E-01 5.474E-01 5.430E~-02 0.221
1050.41 -4 003E-01 2.601E+00 4,.244E+00 3.852E-01 -0.094
AG-108M 433.94 * =9,122E-04 2.779E~02 4.601E-02 5.129E-03 -0.020
614.28 -6.233E-03 3.608E-02 5.072E-02 5.195E-03 -0.123
722.91 -9.501E-03 4.246E-02 5.832E-02 5.780E-03 -0.163
AG-110M 657.76 * 2.515E-02 3.333E-02 5.740E-02 5.594E-03 0.438
677.62 4.301E~-02 3.140E-01 5.154E-01 5.024E-02 0.083
706.68 -1.312E-01 2.222E-01 3.419E-01 3.364E-02 -0.384
763.94 1.580E-01 1.683E-01 2.624E-01 2.615E-02 0.602
884.68 1.732E-02 4.785E-02 8.269E-02 8.347E-03 0.209
937.49 -1.324E-01 1.146E-01 1.713E-01 1.709E-02 -0.773
1384.29 1.454g-01 1.480E-01 2.474E-01 2.120E-02 0.588
1505.03 -2.054E~-01 2.752E-01 4,.151E-01 3.493E-02 -0.495
SN-113 391.69 * 1.701g-03 4.018E-02 6.820E-02 7.417E-03 0.025
CD-115 260.90 ~1.126E+02 1.630E+02 2.525E+02 3.654E+01 -0.446
492 .35 2.621E+01 4.451E+01 7.710E+01 8.287E+00 0.340
527.90 * -6.850E+00 1.354E+01 2.153E+01 2.287E+00 -0.318
SN-117M 156.02 -2.027E+00 2.146E+00 3.446E+00 3.226E-01 -0.588
158.56 * 2.696E-03 5.204E-02 8.649E-02 8.174E-03 0.031
TE-123M 159.00 * 3.712E-04 2.589E-02 4.295E-02 4.087E-03 0.009%
SB-124 602.73 -1.005E-02 4.157E-02 5.815E-02 5.878E-03 -0.173
645.85 -2.639E-01 4.723E~-01 7.317E-01 7.391E-02 -0.361
722.78 -8.131E~-02 4.316E-01 5.954E-01 5.858E-02 ~0.137
1690.97 * -1.258E-02 6.841E-02 1.095E-01 9.535E-03 -0.115
SB~125 427.87 * 2.160E-02 8.549E-02 1.460E-01 1.592E-02 0.148
+ 463.37 9.877E-01 4.461E-01 5.548E-01 6.279E-02 1.780
600.60 2.517E-02 1.662E-01 2.757E-01 2.943E-02 0.091
635.95 1.568E-01 2.476E-01 4.248E-01 4,415E-02 0.369
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Full Combined Activity-MDA Report (continued) Page : 4
Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11

—~——~ Non-Identified Nuclides —----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TE-125M 109.28 * 2.925E+00 8.157E+00 1.411E+01 1.469E+00 0.207
I-126 388.63 ~-7.376E-02 1.592E-01 2.619E-01 2.841E-02 -0.282
0666.33 * 2.750E-01 2.263E-01 3.998E-01 3.790E-02 0.688
753.82 1.691E+00 1.881E+00 3.246E+00 3.161E-01 0.521
SB-126 414.70 1.160E-02 6.883E-02 1.173E-01 1.260E-02 0.099
666.50 9.761E-02 7.809E-02 1.382E-01 1.310E-02 0.706
695.00 2.219E-02 8.312E-02 1.374E-01 1.317E-02 0.161
697.00 4.386E-02 2.839E-01 4.654E-01 4.461E-02 0.094
720.7Q * 3.984E-02 1.625E-01 2.484F-01 2.399E-02 0.160
856.80 4.148E-02 5.043E-01 7.470E-01 7.362E-02 0.056
SB-127 252.40 4.078E-01 4.685E+00 7.650E+00 3.292E+00 0.053
473.00 1.600E+00 1.758E+00 3.089E+00 4.482E-01 0.518
685.70 * 5.248E-01 1.505E+00 2.509E+00 3.091E-01 0.209
783.70 ~-6.071E-01 3.917E+00 6.190E+00 8.299E-01 -0.098
I-131 80.19 3.984E-02 4 _704E+00 5.935E+00 5.146E-01 0.007
284.31 -1.261E+00 1.497E+00 2.269E+00 3.543E-01 -0.556
364.49 * -1.801E-02 1.183E-01 1.851E-01 2.324E-02 ~-0.097
636.99 -6.062E-01 1.582E+00 2.496E+00 2.546E-01 -0.243
TE-132 49,72 -5.648E+00 1.413E+01 2.222E+01 2.384E+00 ~-0.254
111.76 -1.956E+01 3.423E+01 5.656E+01 6.307E+00 -0.34¢6
116.30 1.442E+01 2.913E+01 5.045E+01 5.610E+00 0.286
228.16 * 3.802E-01 8.209E-01 1.369E+00 2.535E-01 0.278
BA-133 81.00 -8.524E-03 9.052E-02 1.133E-01 1.762E-02 -0.075
276.40 4.579E-01 3.499E-01 5.868E-01 1.113E-01 0.780
302.85 4.136E-02 1.435E-01 2.097E-01 3.730E-02 0.197
356.01 * =1.891E-02 4.477E-02 6.042E-02 9.622E-03 -0.313
383.85 1.032E-01 2.777E-01 4.798E-01 6.854E-02 0.215
I-133 529.87 * 6.019E~03 2.777E-01 Half-Life too short
875.33 2.015E-01 2.777E-01 Half-Life too short
1298.22 -2.151E-01 2.777E-01 Half-Life too short
Cs-134 563.25 2.685E-01 3.464E-01 6.009E~01 6.304E-02 0.447
569.33 2.637E-02 1.884E-01 3.081E-01 3.228E-02 0.086
604.72 5.005E-03 3.283E-02 4.798E-02 4.849E-03 0.104
+ 795.86 * 9.815E~-02 9.168E-02 9.528E-02 9.400E-03 1.030
801.95 ~1.765E-01 4.582E-01 6.031E-01 5.947E-02 -0.293
1365.19 -7.713E-02 1.151E+00 1.843E+00 1.607E-01 -0.042
C5-135 268.22 * 7.861E-02 1.647E-01 2.454E-01 3.850E-02 0.320
I-135 546.56 1.393E+10 1.647E-01 Half-Life too short
836.80 -7.023E+08 1.647E-01 Half-Life too short
1038.76 5.847E+10 1.647E-01 Half-Life too short
1131.51 -5.208E+09 1.647E-01 Half-Life too short
1260.41 * =-=1.445E+10 1.647E-01 Half-Life too short
1457.56 1.668E+12 1.647E-01 Half-Life too short
1678.03 -4 .648E+10 1.647E-01 Half-Life too short
1791.20 -4 .504E+10 1.647E-01 Half-Life too short
Cs5-136 153.25 6.198E-01 8.218E-01 1.413E+00 1.529E-01 0.439
176.60 2.259E-03 4.779E-01 7.953E-01 8.709E-02 0.003
273.65 -3.460E~-01 5.731E-01 7.861E-01 1.226E-01 -0.440
340.55 2.093E-01 1.723E-01 2.628E-01 3.574E-02 0.796
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Full Combined Activity-MDA Report (continued) Page : 5
Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11
---- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
818.51 2.386E-02 6.911E-02 1.144E-01 1.,126E-02 0.209
1048.07 * -1,908E-02 1.101E-01 1.793E-01 1.692E-02 ~0.106
1235.36 6.731E-02 7.187E~01 1.179E+00 1.347E-01 0.057
BA-137M 661.66 * -4.908E-02 3.477E-02 4.917E-02 4.653E-03 -0.998
Cs-137 661.66 * =-5.185E-02 3.673E-02 5.195E-02 4.923E-03 -0.998
CE-139 165.86 * -7.059E-03 2.690E-02 4.442FE-02 4.317E-03 -0.159
BA-140 162.66 6.388E-01 7.790E-01 1.340E+00 1.357E-01 0.477
304.85 -4.867E-01 1.387E+00 2.,052E+00 6.491E-01 -0.237
423.72 -1.703E+00 1.871E+00 2.807E+00 9.410E-01 -0.607
537.26 * 8.964E-02 2.529E-01 4.266E-01 1.470E-01 0.210
LA-140 + 328.76 4.608E-01 4.240E-01 5.820E-01 8.265E-02 0.792
487.02 -8.913E-03 1.286E-01 2.132E-01 2.386E-02 -0.042
815.77 -6.463E~02 2.930E-01 4.564E-01 4.897E-02 -0.142
1596.21 * =-6.934E-02 9.796E-02 1.327E-01 1.116E-02 -0.523
CE-141 145.44 * -1,331E-02 5.655E-02 9.425E-02 8.639E-03 -0.141
CE-143 57.36 1.080E-04 5.655E-02 Half-Life too short
293.27 * 5.103E-04 5.655E-02 Half-Life too short
664.57 1.497E-03 5.655E-02 Half-Life too short
721.93 5.519E-04 5.655E-02 Half-Life too short
CE-144 80.12 1.027E~02 2.374E+00 2.994E+00 2.575E-01 0.003
133.52 * -1.322E-01 1.965E-01 2.867E-01 4.392E-02 -0.461
PM-144 476.78 -5.664E-02 5.805E-02 8.933E-02 1.017E-02 -0.634
618.01 -4_310E~03 3.077E-02 4.978E-02 5.062E-03 -0.087
696.49 * 2.163E-02 3.434E-02 5.828E-02 5.588E-03 0.371
PR-144 696.51 * 1.608E+0Q0 2.570E+00 4.361E+00 4.180E-01 0.369
1489.16 -1.451E+00 1.231E+01 2.032E+01 1.709E+00 -0.071
PM~146 453.88 * 1.727E~02 3.963E-02 6.814E-02 8.466E-03 0.253
633.25 -3.154E-01 1.309E+00 2.084E+00 8.017E-01 -0.151
735.93 7.042E-02 1.435E-01 2.391E-01 6.785E-02 0.295
. 747.24 1.226E-03 9.695E~02 1.563E-01 2.385E-02 0.008
ND-147 + 91.11 9.526E~01 3.359E-01 4.310E-01 4 .273E-02 2.210
319.41 -3.114E+00 3.419E+00 5.097E+00 7.266E-01 -0.611
531.02 * 1,784E-02 5.306E-01 8.808E-01 1.425E-01 0.020
PM-149 285.90 * 1.716E+01 1.107E+402 1.800E+02 3.608E+01 0.095
EU-152 121.78 -2.569E-02 6.076E-02 1.014E-01 9.895E-03 -0.,253
244,70 -7.958E-02 3.084E-01 4.397E-01 5.977E-02 -0.181
344.28 * 1.071E-01 1.037E-01 1.583E-01 2.146E-02 0.677
778.90 -9.282E-02 2.297E-01 3.527E-01 3.451E-02 -0.263
+ 964.08 6.355E~01 4,251E-01 5.575E-01 5.342E~02 1.140
1085.87 1.529E-01 4.193E~01 7.125E-01 6.280E-02 0.215
1112.07 2.867E-01 3.212E-01 5.660E-01 4.868E-02 0.507
1408.01 2.879E-01 2.050E-01 3.780E-01 3.158E~-02 0.762
GD-153 69.67 -1.207E+0Q0 1.476E+00 2,251E+00 1.734E-01 -0.536
97.43 * -9,077E-02 8.704E-02 1.151E-01 1.023E-02 -0.788
103.18 -1.061E~01 8.975E-02 1.461E-01 1.267E-02 -0.726
EU-154 123.07 -3.328E-03 4.367E-02 7.392E-02 8.306E-03 -0.045
723.31 -7.489E-02 1.945E-01 2.618E-01 2.736E-02 -0.286
873.19 -1.321E-01 2.545E-01 4.062E-01 5.207E-02 -0.325
996.26 ~3.459E-01 3.653E-01 5.465E-01 9.769E-02 -0.633
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Full Combined Activity-MDA Report (continued) Page : 6
Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11

---—- Non-Identified Nuclides --——-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1004.73 -2.850E-01 2_.377E-01 3.483E-01 4.249E-02 -0.818
1274.44 * -6.893E~-02 1.297E-01 1.993E-01 2.205E-02 -0.346
EU-155 + 86.55 4.649E~-01 1.225E-01 1.666E-01 1.565E-02 2.791
105.31 * 1.086E~01 8.703E-02 1.547E-01 1.349E-02 0.702
TB-160 + 86.79 1.243E+00 3.272E-01 4.471E-01 4.175E-02 2.780
197.04 -3.375E-01 5.325E-01 8.483E~01 9.454E-02 -0.398
215.65 -3.799E-02 6.664E-01 1.092E+00 1.318E-01 -0.035
+ 298.57 2.599E-01 1.571E~01 1.805E-01 2.701E-02 1.440
879.36 * -8.515E-02 1.363E-01 2.137E-01 2.106E-02 -0.398
962.29 7.504E-02 5.515E-01 8.120E-01 7.788E-02 0.092
+ 966.15 4.474E-01 2.993E-01 4.335E~01 4.150E-02 1.032
1177.93 -8.,740E~02 4.067E-01 6.544E-01 5.264E-02 -0.134
1271.85 5.283E-01 7.471E~01 1.295E+00 1.061E-01 0.408
HO-166M 80.57 4.130E-03 2.582E-01 3.258E-01 2.818E-02 0.013
+ 184.41 1.777E-01 5.902E-02 5.751E-02 6.064E-03 3.090
280.46 -7.100E-02 8.114E-02 1.231E-01 1.902E-02 -0.577
410.95 9.673E~-02 2.236E-01 3.864E-01 4.146E-02 0.250
711.68 * -2.027E-02 6.661E-02 1.052E-01 1.013E-02 -0.193
752.31 -1.268E-01 2.806E~01 4.315E-01 A4.200E-02 ~0.294
810.29 1.868E~-02 5.283E-02 8.752E-02 8.601E~03 0.213
TA-182 67.75 -1.230E-02 9.489E-02 1.493E-01 1.130E~02 -0.082
100.11 1.082E-01 1.462E-01 2.567E-01 2.253E-02 0.421
152.43 4.275E-01 3.164E-01 5.542E-01 5.121E-02 0.771
222.11 9.671E-02 3.259E-01 5.418E-01 6.720E-02 0.178
+ 1121.30 6.246E-01 2.524E-01 3.653E-01 3.113E-02 1.710
1189.05 5.282E-02 3.400E-01 5.632E-01 4.543E-02 0.094
1221.41 * 6.459E-02 2.141E-01 3.578E-01 2.906E-02 0.181
1231.02 -3.417E-01 5.621E~01 8.746E-01 7.119E-02 -0.391
IR-192 + 295.96 1.320E+00 2.665E-01 3.064E-01 4.619E-02 4.309
308.46 3.510E-03 9.000E-02 1.447E-01 2.122E~-02 0.024
316.51 * 1.595E~-02 3.388E-02 5.568E~-02 8.004E-03 0.286
468.07 3.743E-03 7.103E-02 1.051E-01 1.187E-02 0.036
HG-203 70.83 3.057E-01 1.226E+00 1.801E+00 2.814E-01 0.170
72.87 5.783E-01 7.427E-01 1.107E+00 1.679E-01 0.523
279.20 * -2.831E-02 3.794E-02 5.793E-02 9.041E~-03 ~0.489
BRI-207 72.81 1.234E~01 1.686E~01 2.520E-01 2.001E-02 0.490
+ 74.97 7.508E~-01 1.339E-01 1.994E-01 1.619E-02 3.765
569.70 4.5475~03 2.927E-02 4.791E-02 4.972E-03 0.095
1063.66 * -1.592E-02 5.584E-02 9.000E-02 8.084E~03 -0.177
1770.23 9.062E-02 4.592E-01 6.877E-01 5.660E-02 0.132
PB-210 46.54 * 3.695E~-01 2.220E+00 3.593E+00 3.315E-01 0.103
PB-211 404.85 * 2.476E-02 6.595E-01 1.116E+00 5.448E-01 0.022
427.09 4.371E-01 1.459E+00 2.476E+00 1.157E+400 0.177
832.01 1.442E-01 9.980E~-01 1.609E+00 8.378E-01 0.090
BI-212 + 727.33 * 2.071E+00 8.465E-01 1.216E+00 1.607E-01 1.703
785.37 2.091E+00 3.155E+00 5.335E+00 5.226E-01 0.392
1620.50 2.204E+00 2.408E+00 4.473E+00 3.756E-01 0.493
RN-219 + 271.23 5.984E-01 4.120E-01 4.396E-01 7.047E-02 1.361
401.81 * 7.494E-02 3.736E-01 6.385E-01 1.032E-01 0.117
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Full Combined Activity-MDA Report (continued) Page : 7
Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11

———— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
RA-223 81.07 -1.550E-02 2.051E-01 2.571E-01 2.236E-02 -0.060
83.79 1.919E-01 1.078E-01 1.764E-01 1.586E-02 1.088
94.87 4.275E-01 4.107E-01 6.175E-01 5.564E-02 0.692
144 .24 2.394E-01 6.182E-01 1.041E+00 1.036E-01 0.230
154,21 1.749E-01 3.540E-01 6.042E-01 6.083E-02 0.289
+ 269,46 4.650E-01 3.192E-01 3.377E-01 5.079E-02 1.377
323.87 * -6.585E-01 7.357E~01 9.491E-01 1.956E-01 -0.694
+ 338.28 7.436E+00 2.116E+00 2.453E+00 3.904E-01 3.032
AC-227 79.69 5.072E-02 1.188E+00 1.502E+00 2.585E-01 0.034
235.96 7.621E-02 1.601E-01 2.398E-01 3.432E-02 0.318
256.23 * -2.,149E-01 2.439%E-01 3.730E-01 6.162E-02 -0.576
+ 299.98 2.015E+00 1.232E+400 1.562E+00 2.749E-01 1.290
304.50 -8.457E-02 1.668E+00 2.374E+00 4.848E-01 -0.036
334.37 -2.291E-01 1.802E+00 2.525E+00 4.758E-01 -0.091
TH-227 79.80 1.632E-02 1.564E+00 1.974E+00 4.296E-01 0.008
235.96 7.621E-02 1.601E-01 2.398E-01 3.332E-02 0.318
256,23 * -2.149E-01 2.443E-01 3.730E-01 6.597E~02 -0.576
+ 299.98 2.015E+00 1.232E+400 1.562E+00 2_749E-01 1.290
304.50 -8.457E-02 1.668E+00 2.374E+00 4.848E-01 -0.036
334.37 ~-2.291E-01 1.802E+00 2.525E+00 4,.758E-01 -0.091
TH-229 85.43 3.349E-01 1.762E-01 2.896E-01 2.658E-02 1.156
+ 88.47 5.910E-01 1.556E-01 1.983E-01 1.873E-02 2.981
193.51 * 8.615E-02 4.800E-01 8.004E-01 8.784E-02 0.108
210.85 1.889E+00 8.826E~-01 1.423E+00 1.683E-01 1.327
PA-231 283.69 * -6.612E-01 1.320E+00 2.053E+00 3.974E-01 -0.322
+ 301.36 1.294E+00 7.898E-01 9.924E-01 1.704E-01 1.304
TH-231 81.07 -1.550E-02 2.051E-01 2.571E~01 2.236E-02 -0.060
83.79 1.919E-01 1.078E-01 1.764E-01 1.586E-02 1.088
94 .87 4.275E-01 4.107E~-01 6.175E-01 5.564E-02 0.692
144 .24 2.394E-01 6.182E-01 1.041E+00 1.036E-01 0.230
154.21 1.749E-01 3.540E-01 6.042E-01 6.083E-02 0.289
+ 269.46 4.650E-01 3.192E-01 3.377E-01 5.079E-02 1.377
323.87 * -6.585E-01 7.357E-01 9.491E-01 1.956E-01 -0.694
+ 338.28 7.436E+00 2.116E+00 2.453E+00 3.904E-01 3.032
PA-233 + 300.13 9.116E-01 5.617E-01 7.080E-01 1.358E-01 1.288
311.90 * -8.641E-03 6.090E-02 9.666E-02 1.419E-02 -0.089
340.48 1.061E+00 7.568E-01 1.107E+0Q0 2.896E-01 0.958
PA-234 94.67 2.344E-01 1.539E-01 2.337E-01 2.964E-02 1.003
98.44 6.979E-02 8.555E-02 1.331E-01 7.428E-02 0.524
111.00 9.081E~-02 1.559E-01 2.711E-01 3.256E-02 0.335
131.20 5.827E-02 9.765E-02 1.531E-01 1.321E-02 0.380
569.50 3.257E-02 2.592E-01 4.234E-01 4.394E-02 0.077
733.00 2.499E-01 3.969E-01 6.243E-01 1.413E-01 0.400
880.51 -1.949E~01 2.863E-01 4.483E-01 4.417E-02 -0.435
883.24 2.329E-01 3.197E-01 4.994E-01 3.365E-01 0.466
926.50 3.759E-02 1.645E-01 2.802E-01 7.197E-02 0.134
946.00 * ~1.693E-01 3.215E~-01 5.109E-01 9.843E-02 -0.331
949.00 1.952E-01 4.852E-01 8.341E-01 8.050E-02 0.234
PA-234M 766.42 8.272E+00 1.392E+01 1.992E+01 1.015E+01 0.415
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Full Combined Activity-MDA Report (continued) Page : 8
Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11

-—--- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV} Key (pCi/GRAM) (pCi/GRAM)
1001.03 * 2.755E+00 4.745E+00 8.240E+00 8.765E-01 0.334
NP-239 99.53 2.190E-01 1.389E-01 2.456E-01 2.161E-02 0.892
103.37 -1.003E-01 8.131E-02 1.320E-01 1.144E-02 -0.760
106.12 6.277E-02 6.895E-02 1.215E-01 1.045E-02 0.517
117.23 * -4.052E-01 3.427E-01 5.538E-01 4.,685E-02 -0.732
228.18 1.477E-01 2.011E-01 3.394E-01 4.317E-02 0.435
277.60 1.935E-01 1.708E-01 2.868E-01 4.415E-02 0.675
AM-241 59.54 * 1.867E-03 1.254E-01 1.840E-01 1.446E-02 0.010
CM-247 278.00 6.164E-01 7.314E-01 1.218E+00 1.877E-01 0.506
287.50 1.007E+00 1.161E+00 1.949E+00 2.977E-01 0.517
402.40 * 1.789E-02 3.430E-02 5.963E-02 6.382E-03 0.300
CF-249 252.80 4.575E-01 8.917E-01 1.486E+00 2.085E-01 0.308
333.37 -3.081lE-03 1.796E-01 2.71%E-01 3.725E-02 -0.011
388.16 * -9.880E-03 3.619E-02 6.029E-02 6.557E-03 -0.164
CF-251 177.52 * 2.735E~-02 1.177E-01 1.977E-01 2.022E-02 0.138
227.38 -4.696E-02 3.341E-01 5.433E-01 6.887E-02 -0.086
285.41 -5.278E-01 2.036E+00 3.230E+00 4.951E-01 -0.163
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VAX/VMS Nuclide Identification Report Generated

IR RS SRR EEESESEE SRS ESESEEE R R ES SRS S SERE S ER SRR SR SRR EEEE L EEEEEEEEEEEE S

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
hhk Ak AR K AT A A AR KAA A A EAEA AT A A A A AR A A AR A AL A A A A A A A A AR A A A A A AR A AR AN A A AR AN A A A A A oA hhkdhkdkd ko
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA ARCHIVE.GAMMA]G247797003 *
* Acquisition date : 5-MAR-2010 10:29:11 Detector SN# : *
* Detector ID : GAM11 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 02:00:02.04 Half life ratio : 8.000 *
ik kA A A kA A AR R ARA AR A AR A A A A XA A AR AR A A A AN A AR AI KN A AR AR A A AR AAAEA A A AT A A A A A A A A A A hhhhhd kkk
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G247797003 Analyst initials: MXR1 *
* Batch Number : 957136 Sample Quantity : 1.2987E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
AR A IR R AR AR AR A A A A A A AR AR A KRR A A I AR A A A A AR AR AR AR R AR R AR R A A A AR A h Ak bk h kA A hhdh AT XA XA X%
* *
* QC DATA *
* Standard Weight : 0.00000 *
* CALIB. DATE/TIME : 18-NOV-2009 15:33:22 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
[ 30 A IR R e SR 3 I I 3 S I I S I e e I i R R A I R I B b b I I I I I i I A I O S

Combined Activity-MDA Report

-——— Identified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 4.093E+01 3.965E+00 5.393E-01 0.000E+0Q0
CD-109 3.926E+00 1.013E+00 1.035E+00 0.000E+00
SN-126 3.833E-01 9.888E-02 1.014E-01 0.000E+00
TL-208 6.044E-01 9.607E-02 5.759E~-02 0.000E+00
BI-211 4.990E+00 8.024E-01 3.028E-01 0.000E+00
PB-212 2.109E+00 3.125E-01 9.212E-02 0.000E+00
BI-214 1.437E+00 2.190E-01 9.625E-02 0.000E+00
PB-214 1.811E+00 3.072E-01 1.101E-01 0.000E+00
RA-224 4.376E+00 1.203E+00 9.875E-01 0.000E+00Q
RA-226 1.437E4+00 2.190E~01 9.625E-02 0.000E+00
AC-228 1.930E+00 3.856E-01 2.453E-01 0.000E+00
RA-228 1.930E+00 3.856E-01 2.453E-01 0.000E+00
TH-228 2.109E+00 3.125E-01 9.212E-02 0.000E+00Q
TH-232 1.930E+00 3.856E-01 2.453E-01 0.000E+00
TH-234 1.450E+00 1.448E+00 1.677E+00 0.000E+00
U-235 1.010E-01 1.820E-01 3.257E-01 0.000E+00
NP-237 1.144E+00 3.772E-01 3.050E-01 0.000E+00
U-238 1.450E+00 1.448E+00 1.677E+00 0.000E+0Q0
ANH-511 1.455E-01 7.338E-02 4.584E-02 0.000E+00
--—— Non-Jdentified Nuclides ----
Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM ) Ided (pCi/GRAM )
BE-7 -1.197E-01 2.815E-01 4.732E-01 0.000E+00 NOT IDENT.
NA-22 -2.434E-02 4.484E-02 7.056E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+00 1.702E+06 0.000E+00 0.000E+0Q SHORT HLIF
SC-46 -2.123E-02 3.654E-02 5.981E-02 0.000E+00 FAIL ABUN
V-438 2.715E-02 6.648E-02 1.178E-01 0.000E+00 NOT IDENT.
CR-51 -2.980E-01 3.527E~-01 5.536E-01 0.000E+00 NOT IDENT.
MN-54 -6.066E-03 3.446E-02 5.907E-02 0.000E+00 NOT IDENT.
CO-56 -1.173E-02 3.759E-02 6.358E-02 0.000E+00 NOT IDENT.
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CO-57 -6.461E-03 2.081E-02 3.708E-02 0.000E+00 NOT IDENT.
CO-58 1.093E-02 3,413E-02 5.810E-02 0.000E+00 NOT IDENT.
FE-59 -5,794E-02 9.515E-02 1.521FE-01 0.000E+00 NOT IDENT.
C0-60 -8.043E-03 3.828E-02 6.298E-02 0.000E+0Q NOT IDENT.
ZN-65 -4,913E-02 1.077E-01 1.488E-01 0.000E+00 NOT IDENT.
SE-75 1.791E-03 4.490E-02 6.835E-02 0.000E+00 NOT IDENT.
SR-85 0.000E+00 3.977E-02 6.872E-02 0.000E+00 NOT IDENT.
Y-88 -6.,023E-03 2.962E-02 4,752E-02 0.000E+00 NOT IDENT.
Y-91 7.442E+00 2.265E+01 3.891E+01 0.000E+00 NOT IDENT.
NB-94 2.243E-02 3.191E-02 5.623E-02 0.000E+00 NOT IDENT.
NB-95 -3,415E-03 4,926E-02 7.101E-02 0.000E+00 NOT IDENT.
NB-95M -1.567E-02 1.344E-01 2.049E-01 0.000E+00 NOT IDENT.
ZR~95 1.188E-02 7.261E-02 1.222E-01 0.000E+00 NOT IDENT.
MO-99 -8,208E-01 1.478E+01 2.448E+01 0.000E+00 NOT IDENT.
TC~99M 0.000E+00 3.202E+17 0.000E+00 0.000E+00 SHORT HLIF
RU-103 -2.538E-02 3.658E-02 5.977E-02 0.000E+00 FAIL ABUN

RH-106 1.209E-01 3.183E-01 5.555E-01 0.000E+00 NOT IDENT.
RU-106 1.209E-01 3.181E-01 5.555E-01 0.000E+00 NOT IDENT.
AG-108M -9,122E-04 2.723E-02 4.757E-02 0.000E+00 NOT IDENT.
AG-110M 2.515E-02 3.266E-02 5.820E-02 0.000E+00 NOT IDENT.
SN-113 1.701E-03 3.937E-02 6.972E-02 0.000E+00 NOT IDENT.
CD-115 -6.850E+00 1.327E+01 2.19%0E+01 0.000E+00 NOT IDENT.
SN-117M 2,696E-03 5.100E-02 8.969E-02 0.000E+00 NOT IDENT.
TE-123M 3.712E-04 2.538E-02 4.,454E-02 0.000E+00 NOT IDENT.
SB-124 -1.258E-02 6.704E-02 1.093E-01 0.000E+00 NOT IDENT.
SB-125 2.160E-02 8.378E-02 1.491E-01 0.000E+00 FAIL ABUN

TE-125M 2.,925E+00 7.994E400 1.471E+01 0.000E+00 NOT IDENT.
I-126 2.750E-01 2.217E-01 4,053E-01 0.000E+00 NOT IDENT.
$SB-126 3.984E-02 1.593E-01 2.515E-01 0.000E+00 NOT IDENT.
SB-127 5.248E-01 1.475E+00 2.542E+00 0.000E+00Q NOT IDENT.
I-131 ~-1.801E-02 1.159E-01 1.895E-01 0.000E+00 NOT IDENT.
TE-132 3.802E-01 8.045E-01 1.412E+00 0.000E+00Q NOT IDENT.
BA-133 -1,891E-02 4,.388E-02 6.186E-02 0.000E+00 NOT IDENT.
I-133 0.000E+00 9.982E+03 0.000E+00 0.000E+00 SHORT HLIF
CS5-134 0.000E+00 8.985E-02 9.630E-02 0.000E+00 FAIL ABUN

C5-135 7.861E-02 1.614E-01 2.524E-01 0.000E+00 NOT IDENT.
I-135 0.000E+00 5.830E+16 0.000E+00 0.000E+00 SHORT HLIF
Cs5-136 -1.908E-02 1.079E-01 1.804E-01 0.000E+00 NOT IDENT.
BA-137M -4.908E-02 3.408E-02 4.985E~-02 0.000E+00 NOT IDENT.
C5-137 -5,185E-02 3.600E-02 5.266E-02 0.000E+00 NOT IDENT.
CE-139 -7.059E-03 2.636E-02 4.603E-02 0.000E+00 NOT IDENT.
BA-140 8.964E-02 2.479E-01 4,.340E-01 0.000E+00 NOT IDENT.
LA-140 -6.934FE-02 9.600E-02 1.326E-01 0.000E+00 FAIL ABUN

CE-141 ~1,331E-02 5.541FE-02 9.787E-02 0.000E+00 NOT IDENT.
CE-143 0.000E+00 2.539E402 0.000E+00 0.000E+00 SHORT HLIF
CE-144 -1.322E-01 1.925E-01 2.981E-01 0.000E+00 NOT IDENT.
PM-144 2.163E-02 3.365E-02 5.903E-02 0.000E+00 NOT IDENT.
PR-144 1.608E+00 2.519E+00 4 _ 417E+00 0.000E+00 NOT IDENT.
PM-146 1.727E-02 3.883E-02 6.950E-02 0.000E+00 NOT IDENT.
ND-147 1.784E-02 5.199E-01 8.961E-01 0.000E+00 FAIL ABUN

PM-149 1.716E+01 1.085E+02 1.849E+02 0.000E+00 NOT IDENT.
EU-152 1.071E-01 1.016E-01 1.622E-01 0.000E+00 FAIL ABUN

GD-153 -9.077E-02 8.530E-02 1.203E-01 0.000E+00 NOT IDENT.
EU~-154 -6.893E-02 1.271E-01 1.998E-01 0.000E+00 NOT IDENT.
EU-155 1.086E-01 8.529E-02 1.614E-01 0.000E+00 FAIL ABUN

TR-160 -8.515E-02 1.336E-01 2.157E-01 0.000E+00 FAIL ABUN

HO-166M -2.027E-02 6.528E-02 1.065E-01 0.000E+00 FAIL ABUN

TA-182 6.459E-02 2.099E-01 3.591FE-01 0.000E+00 FAIL ABUN

IR-192 1.595E-02 3.321E-02 5.712E-02 0.000E+00 FAIL ABUN

HG-203 -2,831E-02 3.719E-02 5.954E-02 0.000E+00 NOT IDENT.
BI-207 -1.592E-02 5.473E-02 9.053E-02 0.000E+00 FAIL ARUN

PB-210 3,.695E-01 2.176E+00 3.797E4+00 0.000E+00 NOT IDENT.
PB-211 2.476E-02 6.463E-01 1.141E+00 0.000E+00 NOT IDENT.
BI-212 0.000E+00 8.296E~01 1.231E+00 0.000E+00 FAIL ARUN

RN-219 7.494E-02 3.661E-01 6.525E-01 0.000E+00 FAIL ABUN

RA-223 -6.585E-01 7.210E-01 9.733E-01 0.000E+00 FAIL ABUN

AC-227 -2,149E-01 2.390E~01 3.839E-01 0.000E+00 FAIL ABUN

TH-227 -2.149E-01 2.394E-01 3.839E-01 0.000E+00 FAIL ABUN

TH-229 8.615E-02 4,704E-01 8.274FE-01 0.000E+00 FAIL ABUN

PA-231 -6,612E~-01 1.293E+00 2.110E+00 0.000E+00 FAIL ABUN

TH-231 -6.585E-01 7.210E-01 9.733E-01 0.000E+00 FAIL ABUN

PA-233 -8.641E-03 5.968E-02 9.918E-02 0.000E+00 FAIL ABUN

PA-234 -1.693E-01 3.151FE-01 5.149E-01 0.000E+00 NOT IDENT.
PA-234M 2.755E+00 4.650E+00 8.297E+00 0.000E+00 NOT IDENT.
NP-239 -4,052E-01 3.359E-01 5.769E-01 0.000E+00 NOT IDENT.
AM-241 1.867E-03 1.229E-01 1.937E-01 0.000E+00 NOT IDENT.
CM-247 1.789E-02 3.361E-02 6.094E-02 0.000E+00 NOT IDENT.
CF-249 -9,880E-03 3.546E-02 6.165E-02 0.000E+00 NOT IDENT.
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CF-251 2.735E-02 1.153E-01 2.046E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:31:42.84

KA A A KA A A A A A AR A A AR A A A A A A AR AKX A A A A A A A A A A A A A A A A AR A AR A A I AKX KRR A AN R REA R AR AR A AR AR AR A KAk K

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
R R R R R EEE RS SR E R EE LSS RS SR SRR RS SRR EEEEEEEEEEEEEEEEEEEEEEEEERE R R R
Configuration : DKA1QO: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247797003.CNF;1

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:29:11.
Sample ID 1 G247797003 Sample quantity : 1.29870E+02 GRAM
Detector name : GAM11 Detector geometry: CAN _

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:02.04 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXRI

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

R EEE R EEEEFEEEREEEEE SRR EEEEREEEEEEEEEEEEREEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERERERE:

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area %Abn SEff pCi/GRAM pCi/GRAM Error
K-40 1460.82 1849 10.66* 1,225E+00 4.093E+01 4.093E+01 9.89
CD-109 88.03 333 3.70* 6.794E400 3.833E+00 3.926E+00 26.32
SN-126 64.28 80 9.60 4,.298E+00 5.590E-01 5.590E-01 101.34
86.94 333 8.90 6.794E+00 1.594E+00 1.594E4+00 48.26
87.57 333 37.00* 6.794E+00 3.833E-01 3.833E~01 26.32
TL-208 277.37 —————- 6.60 4.676E+00 ———-—- Line Not Found ------
583.19 473 85.00* 2.661E+00 6.044E-01 6.044E-01 16.22
860.56 —————- 12.50 1.927E4+00 —————- Line Not Found --=----
BI-211 72.87 —————- 1.23 5.576E+00 -———--- Line Not Found ------
351.06 875 12.92* 3,921E+00 4.990E+00 4.990E+00 16.41
PB-212 74 .82 536 10.28 5.790E+00 2.605E+00 2.605E+00 20.32
77.11 951 17.10 6.020E+00 2.670E+00 2.670E+00 12.41
238.63 1657 43.60* 5.210E4+00 2.1098+00 2.109E+400 15.12
300.09 92 3.30 4.415E+00 1.831E+00 1.831E+00 60.72
BI-214 609.32 581 45.49% 2.569E+00 1.437E+00 1.437E+00 15.56
1120.29 105 14.92 1.530E+00 1.326E+00 1.326E+00 40.97
1764.49 108 15.30 1.071E+00 1.901E+00 1.901E+00 26.50
PB-214 74 .82 536 5.80 5.790E+00 4.617E+00 4.617E+00 19.52
77.11 951 9.70 6.020E+00 4.707E+00 4.707E+00 14.90
242.00 321 7.25% 5.164E+00 2.475E+00 2.475E+00 28.64
295.22 504 18.42 4.466E+00 1.772E+00 1.772E+00 21.19
351.93 875 35.60* 3.921E+00 1.811E+00 1.811E+00 17.31
RA-224 240.99 321 4.10% 5.164E+00 4.376E+00 4.376E+00 28.04
RA-226 609.32 581 45.49* 2 .569E+00 1.437E+00 1.437E+00 15.56
1120.29 105 14.92 1.530E+00 1.326E+00 1.326E+00 40,97
1764.49 108 15.30 1.071E+00 1.901E+00 1.901E+00 26.50
AC-228 338.32 295 11.27 4.037E+00 1.874E+00 1.874E+00 49.03
911.20 316 25.80* 1.833E+00 1.930E+00 1.930E+00 20.39
968.97 201 15.80 1.738E+00 2.116E+00 2.116E+00 30.82
RA-228 338.32 295 11.27 4.037E+00 1.874E+00 1.874E+00 49.03
911.20 316 25.80* 1.833E+00 1.930E+00 1.930E+00 20.39
968.97 201 15.80 1.738E+00 2.116E+00 2.116E+00 30.82

Page 181 of 529



Nuclide Line Activity Report (continued) 2

Page :
Sample ID : G247797003 Acquisition date : 5-MAR-2010 18:29:11

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff pCi/GRAM pCi/GRAM $Error
TH-228 74.82 536 10.28 5.790E4+00 2.605E+00 2.605E+00 17.88
77.11 951 17.10 6.020E+00 2.670E+00 2.670E400 12.41

238.63 1657 43,60* 5.210E+00 2.109E+00 2.109E+00 15.12

300.09 92 3.30 4,415E+00 1.831E+00 1.831E+00 85.58

TH-232 338.32 295 11.27 4.037E+00 1.874E+00 1.874E+00 27.17
911.20 316 25.80* 1.833E+00 1.930E+00 1.930E+00 © 20.39

968.97 201 15.80 1.738E+00 2.116E+00 2.116E+00 30.82

TH-234 63.29 80 3.70* 4.298E+00 1.450E+00 1.450E+00 101.8¢6
92.59 295 4,23 7.061E+00 2.855E+00 2.855E+00 36.20

U-235 89.96 232 3.47 6.932E+00 2.793E+00 2.793E+00 41.98
93.35 295 5.60 7.061E400 2.156E+400 2.156E+00 36.83

143.76 ———~-- 10.96* 7.034E+4+00 -—-=----- Line Not Found ------

163.33 —-=—=-—~ 5.08 6.630E+00 —-=-———- Line Not Found ----——-

185.72 273 57.20 6.158E+00 2.237E-01 2.237E-01 33.21

205.31 -—--=-=-=- 5.01 5.777E+00 -=--——- Line Not Found ---—-—-—-

NP-237 86.48 333 12.40* 6.794E+00 1.144E+00 1.144E+400 33.65
95.86 -—-———- 2.68 7.169E+00 -————=~- Line Not Found ———---

U-238 63.29 80 3.70* 4.,298E+00 1.450E+00 1.450E+00 101.86
92.59 295 4,23 7.061E+00 2.855E+00 2.855E400 29.95

ANH-511 511.00 149 100.00* 2.853E+00 1.455E-01 1.455E-01 51.46

Flag: "*" = Keyline
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Summary of Nuclide Activity ’ Page : 3

Sample ID : G247797003 Acquisition date : 5-MAR-2010 10:29:11
Total number of lines in spectrum 34

Number of unidentified lines 7

Number of lines tentatively identified by NID 27 79.41%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-8igma

Nuclide Hlife Deca pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
K-40 1.25E+09Y 1.0 4.093E+01 4.093E+01 0.405E+01 9.89
CD-109 461.40D 1.02 3.833E+00 3.926E+00 1.034E+00 26.32
SN-126 2.30E+05Y 1.00 3.833E-01 3.833E-01 1.009E-01 26.32
TL-208 1.41E+10Y 1.00 6.044E-01 6.044E-01 0.980E-01 16.22
BI-211 7.04E+08Y 1.00 4.990E+00 4.990E+00 0.819E+00 16.41
PB-212 1.41E+10Y 1.00 2.109E+00 2.109E+00 0.319E+00 15.12
BI-214 1600.00Y 1.00 1.437E+00 1.437E+00 0.223E+00 15.56
PB-214 1600.00Y 1.00 1.811E+00 1.811E+00 0.314E+00 17.31
RA-224 1.41E+10Y 1.00 4.376E+00 4.376E+00 1.227E+00 28.04
RA-226 1600.00Y 1.00 1.437E+400 1.437E+00 0.223E+00 15.56
AC-228 1.41E+10Y 1.00 1.930E+00 1.930E+Q0 0.393E+00 20.39
RA-228 1.41E+10Y 1.00 1.930E+00 1.930E+00 0.393E+00 20.39
TH-228 1.41E+10Y 1.00 2.109E+00 2.109E+00 0.319E+00 15.12
TH-232 1.41E+10Y 1.00 1.930E+00 1.930E+00 0.393E+00 20.39
TH-234 4.47E+09Y 1.00 1.450E+400 1.450E+00 1.477E+00 101.86
U-235 7.04E+08Y 1.00 2.237E-01 2_.237E-01 0.743E-01 33.21 K
NP-237 2.14E+06Y 1.00 1.144E+00 1.144E+00 0.385E+00 33.65
U-238 4.47E+09Y 1.00 1.450E+00 1.450E+00 1.477E+00 101.86
ANH-511 1.00E+09Y 1.00 1.455E-01 1.455E-01 0.749E-01 51.46
Total Activity : 7.422E+01 7.431E+401

Grand Total Activity : 7.422E+01 7.431E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID G247797003

It Energy Area Bkgnd FWHM
0 129.65 126 428 0.87
0 209.28 134 287 0.88
0 270.42 107 310 1.38
0 328.44 56 197 1.01
0 463.20 114 126 1.48
0 727.60 106 75 1.55
0 768.37 58 59 1.47
0 794,62 53 119 1.40
0 863.18 75 119 1.91
0 965.49 56 72 1.90
0 1378.82 52 37 1.72
0 1588.81 29 12 0.70
0 1730.11 33 2 0.79

Flags: "T" = Tentatively associated
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:31:49.18

A A KKK A A AR A A A A AR KA KA A A A AR A AR A A A A A A A A A XA A KA AAEA A A A A A I A AR A A A AR A AT AT A AR R A A A AT h A hhh K

* GEL Laboratories LLC *
* 2040 Savage Road
* Charleston, S8C 29414

Ak Ak kA h A A KA RA AR KR AR AR A KK KA KK AR A A AR KA AR A A IR AR AR KR IR AR AN AR A AT A AR KRR KRR AN AR A A AR * R IR KT A KK
*

DETECTOR DATA

Configuration : DKA10O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247797003.CNF;1
Acquisition date : 5-MAR-2010 10:29:11. Detector SN# :

Detector 1D : GAM11 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 02:00:02.04 Half life ratio : 8.00000

R R R RS R A S LRSS RN TR RS RS S R E SRR EREEEEEEEEEEEEEEEREEEEEEREREEEEEEEEEEEEES

SAMPLE DATA

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Sample date : 17-FEB-2010 12:00:00 ©Nuclide Library : SOLID

Sample ID 1 G247797003 Analyst initials: MXRI1

Batch Number : 957136 Sample Quantity : 1.29870E+02 GRAM

EE R FE SRR EEEEEEEEEEEEE SRR EEE SRS R EE SRR EEEELEEEEEEEEEEEEEEEEEEEREEEEESEEEEEEEEE
QC DATA

CALIB. DATE/TIME : 18-NOV-2009 15:33:22.2MS Isotope

MSD ID : MSD Isotope

LCS 1ID : 1032-A LCS Isotope

hA A AR RR A AR T AR A A AR A A AR A RA A AR AR AR AR AR A A A A A AT A A AR R AR AA AR A AT R AT A A A A A A A A A AR AR AR KKK

Combined Activity-MDA Report

———— Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
K-40 4.093E+01 4.046E+00 5.389E~01 4.660E-02 75.942
CD~109 3.926E+00 1.034E+00 9.890E-01 9.378E-02 3.970
SN-126 3.833E-01 1.009E-01 9.686E-02 9.137E-03 3.957
TL-208 6.044E-01 9.803E-02 5.670E-02 6.117E-03 10.660
BI-211 4.990E+00 8.188E-01 2.957E-01 3.901E-02 16.876
PR-212 2.109E+00 3.189E-01 8.940E-02 1.255E-02 23.588
BI-214 1.437E+00 2.235E-01 9.481E-02 1.076E-02 15.151
PB-214 1.811E+00 3.135E~-01 1.075E-01 1.534E-02 16.839
RA-224 4.376E+00 1.227E+00 9.586E-01 1.284E-01 4.565
RA-226 1.437E+00 2.235E-01 9.481E-02 1.076E-02 15.151
AC-228 1.930E+00 3.934E-01 2.432E-01 3.040E-02 7.933
RA-228 1.930E+00 3.934E-01 2.432E-01 3.040E-02 7.933
TH-228 2.109E+00 3.189E-01 8.940E-02 1.255E-02 23.588
TH-232 1.930E+00 3.934E-01 2.432E~01 3.040E-02 7.933
TH-234 1.450E+00 1.477E+00 1.594E+00 2.836E-01 0.910
U-235 2.237E-01 7.429E-02 3.136E-01 5.372E-02 0.713
NP-237 1.144E+00 3.849E-01 2.914E-01 6.683E-02 3.926
U-238 1.450E+400 1.477E+400 1.594E+00 2.836E-01 0.910
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Combined Activity-MDA Report (continued) = 2

age
Sample ID : G247797003 Acguisition date : 5-MAR-2010 10:29:11

———- Identified Nuclides —--——-

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
ANH-511 1.455E-01 7.488E-02 4.503E-02 4.815E-03 3.231

-—~- Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 -1.197E-01 2.872E-01 4.643E-01 5.254E-02 -0.258
NA-22 -2.434E-02 4_.575E-02 7.036E-02 5.778E-03 -0.346
NA-24 -1.159E+00 8.682E-01 Half-Life too short
3C-46 -2.123E-02 3.729E-02 5.928E-02 5.839E-03 ~0.358
V-48 2.715E-02 6.784E-02 1.170E-01 1.110E-02 0.232
CR-51 -2.980E-01 3.599E-01 5.397E-01 7.830E-02 -0.552
MN-54 ~6.066E-03 3.516E-02 5.849E-02 5.759E-03 -0.104
CO-56 -1.173E-02 3.836E-02 6.297E-02 6.205E-03 ~-0.186
Co-57 -6.461E-03 2.123E-02 3.562E-02 3.013E-03 -0.181
CO-58 1.093E-02 3.483E-02 5.750E-02 5.662E-03 0.190
FE-59 ~-5.794E-02 9.709E~02 1.513E-01 1.422E-02 -0.383
CO-60 -8.043E-03 3.907E-02 6.285E-02 5.193E-03 -0.128
ZN-65 -4,.913E-02 1.099E-01 1.481E-01 1.270E-02 ~0.332
SE-75 1.791E-03 4.582E-02 6.0644E-02 9.767E-03 0.027
SR-85 7.440E-02 4.059E-02 6.751E-02 7.211E-03 1.102
Y-88 ~-6.023E-03 3.023E-02 4.768E-02 3.870E-03 -0.126
Y-91 7.442E+00 2.312E+01 3.876E+01 3.138E+00 0.192
NB-94 2.243E-02 3.256E-02 5.552E-02 5.332E-03 0.404
NB-95 -3.415E-03 5.027E-02 7.021E-02 6.854E-03 -0.049
NB-95M -1.567E-02 1.372E-01 1.988E-01 2.779E-02 ~0.079
ZR-95 1.188E-02 7.409E~02 1.208E-01 1.274E-02 0.098
MO-99 -8.208E-01 1.508E+01 2.419E+01 3.961E+00 -0.034
TC-99M ~5.237E+10 1.634E+11 Half-Life too short
RU-103 ~2.538E-02 3.733E-02 5.869E-02 9.016E-03 -0.432
RHE-106 1.209E-01 3.248E-01 5.474E-01 7.737E-02 0.221
RU-106 1.209E-01 3.246E-01 5.474E-01 5.430E-02 0.221
AG-108M -9.122E-04 2.779E-02 4. 661E~-02 5.129E-03 -0.020
AG-110M 2.515E~02 3.333E-02 5.740E-02 5.594E-03 0.438
SN-113 1.701E-03 4.018E-02 6.820E-02 7.417E~03 0.025
CD-115 -6.850E+00 1.354E+01 2.153E+01 2.287E+00 -0.318
SN-117M 2.696E~03 5.204E-02 8.649E-02 8.174E-03 0.031
TE-123M 3.712E-04 2.589E-02 4.295E-02 4.087E~-03 0.009
SB-124 -1.258E-02 6.841E-02 1.095E-01 9.535E-03 -0.115%
SB-125 2.160E-02 8.549E-02 1.460E-01 1.592E-02 0.148
TE-125M 2.925E+00 8.157E+00 1.411E+01 1.469E+00 0.207
I-126 2.750E-01 2.263E-01 3.998E-01 3.790E-02 0.688
SB-126 3.984E-02 1.625E-01 2.484E-01 2.399E-02 0.160
SB-127 5.248E-01 1.505E+00 2.509E+00 3.091E-01 0.209
I-131 ~1.801E-02 1.183E-01 1.851E-01 2.324E-02 -0.097
TE-132 3.802E-01 8.209E-01 1.369E+00 2.535E-01 0.278
BA-133 -1.891E-02 4.477E-02 6.042E-02 9.622E~-03 -0.313
I-133 6.019E-03 5.093E-03 Half-Life too short
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Combined Activity-MDA Report
G247797003

Sample ID :

(continued)
Acquisition date

—---— Non-Identified Nuclides ----

Key-Line

Activity K.L.
Nuclide (pCi/GRAM)
CS5-134 9.815E-02
CS-135 7.861E-02
I-135 -1.445E+10
CS-136 -1.908E-02
BA-137M -4 .908E-02
C5-137 -5.185E~02
CE-139 -7.059E-03
BA-140 8.964E-02
LA~-140 -6.934E-02
CE-141 -1.331E-02
CE-143 5.103E-04
CE-144 -1.322E-01
PM-144 2.163E-02
PR-144 1.608E+00
PM-146 1.727E-02
ND-147 1.784E-02
PM-1489 1.716E+01
EU-152 1.071E-01
GD-153 -9.077E-02
EU-154 -6.893E-02
EU-155 1.086E-01
TB-160 -8.515E-0Q2
HO-166M -2.027E~-02
TA-182 6.459E-02
IR-192 1.595E-02
HG-203 -2.831E-02
BI-207 -1.592E-02
PB-210 3.695E-01
PB-211 2.476E-02
BI-212 2.071E+00
RN-219 7.494E~02
RA-223 -6.585E-01
AC-227 -2.149E-01
TH-227 ~2.149E-01
TH-229 8.615E-02
PA-231 -6.612E-01
TH-231 ~6.585E-01
PA-233 -8.641E-03
PA-234 -1.693E-01
PA-234M 2.755E+00
NP-239 -4.052E-01
AM-241 1.867E-03
CM-247 1.789E-02
CF-249 -9.880E-03
CF-251 2.735E-02
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Ided

+

Act error

RwwHRWwdoo "R ENNJWOoOTN DWW OO OHFERFP MWNWRE RO NWWHE N W

.168E-02
.647E-01
.974E+10
.101E-01
.477TE-02
.673E-02
.690E-02
.529E-01
.796E-02
.655E-02
.296E-04
.965E-01
.434E-02
.570E+00
.963E-02
.306E-01
.107E+02
.037E-01
.704E-02
.297E-01
.703E-02
.363E-01
.661E-02
.141E-01
.388E~02
.794E-02
.584E-02
.220E+400
.595E-01
.465E-01
.736E-01
.357E-01
.439E-01
.443E~01
.800E-01
.320E+00
.357E-01
.090E-02
.215E-01
.745E+00
.427E-01
.254E-01
.430E-02
.619E-02
.177E-01

MDA
(pCi/GRAM)

9.528E-02
2.454E-01
Half-Life
.793E-01
.917E-02
.195E-02
L.442E-02
.266E-01
.327E-01
L.425E-02
alf-Life
.867E-01
.828E-02
.361E4+00
.814E-(Q2
.808E-01
.800E+02
.583E-01
.151E-01
.993E-01
.547E-01
.137E-01
.052E-01
.578E-01
.568E-02
.793E-02
.000E-02
.593E+00
.116E+00
.216E+00
.385E-01
.491E-01
.730E-01
.130E-01
.004E-01
.053E4+00
.491E-01
.666E-02
.10%E-01
.240E+00
.538E-01
.840E-01
.963E-02
.029E-02
.977E-01

RFoOUFUOoOONMOONOCWWOOHFRFRWOUMWRENERREFERFRFE OO TR I W D S

MDA error

9.
3.

400E-03
850E-02

too short

1.

692E-02

4.653E-03

[o o] ol TSN N

.923E-03
.317E-03
.470E-01
.116E-02
.639E-03

too short

NP OWHRPWOROHRREFOMWXROONERNENENWER oW Tds

.392E-Q2
.588E-03
.180E-01
.466E-03
.425E-01
.608E+01
.146E-02
.023E-02
.205E-02
.349E-02
.106E-02
.013E-02
.906E-02
.004E-03
.041E-03
.084E-03
.315E-01
.448E-01
.607E-01
.032E-01
. 956E-01
.162E-02
.597E-02
.784E-02
.974E-01
. 956E-01
.419E-02
.843E-02
.765E-01
.685E-02
.446E-02
.382E-03
.557E-03
.022E-02

Page :
5-MAR-2010 10:29:11

3

Act /MDA

.030
.320

.106
.998
.998
.159
.210
.523
.141

.461
.371
.369
.253
.020
.095
.677
.788
. 346
.702
.398
.193
.181
.286
.489
177
.103
.022
.703
.117
-694
.576
.576
.108
.322
.694
.089
.331
.334
.732
.010
.300
.164
.138



VAX/VMS Nuclide Identification Report Generated
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*
*
*

*

¥ o o Ok ok o sk O ¥ ok 5 3 3 o o o % 3 ¥ OF

Configuration

Acquisition date
Detector ID :
Geometry : CAN
Elapsed live time:

Elapsed real time:
Ak A A A AA A A A A A AT A A A AA A A A A A A A AT I A A A A A A A A A A A A A A A A A A AT A AT A A A Ak bk A A A A A hh A dhhx %

Sanple date

GEL Laboratories LLC
2040 Savage Road

Charleston,
AhkAhkhkhkhkhkkhkhkhkkdkhkrhkrdrhr A drrdhddrrrrrdrhrdrhkdrdr A rrrr b drrdrrrrrrb bbb drrdbdAa b rdho A A A A Ao ddd*

SC 29414

DETECTOR DATA

0 02:00:00.00
0 02:00:02.04

Sensitivity

Energy tolerance:
Abundance limit
Half life ratio

SAMPLE DATA

Sample Quantity
Carrier Weight

QC DATA

MSD Isotope
LCS TIsctope

Sample ID G247797003

Batch Number 957136

Recovery 1.00000

CALIB. DATE/TIME : 18-NOV-2009 15:33:22 MS Isotope
* MSD DPM : 0.000
* LCS DPM 0.000
* LCSD DPM 0.000

KA A A KA A A A A AT AT XA XA A A I A A A A A XA A A A A A Ak kA dhhhkkhArhhkhhhhkhhhhhrhhhrhrhhbhddkhhddhdhkdk ik

Combined Activity-MDA Report

-=-- TIdentified Nuclides --——-

Nuclide

K-40
CD-109
SN-126
TL-208
BI-211
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228
RA-228
TH-228
TH-232
TH-234
U-235
Np-237
U-238
ANH-511

Activity
(pCi/GRAM

.093E+01
.926E+00
.833E-01
.044E-01
. 990E+00
,109E+00
LA37E+00
,811E+00
.376E+00
L437E+00
.930E+00
.930E+00
.109E+00
. 930E+00
.450E+00
.010E-01
.144E+00
L450E+00
.455E-01

HHER PPN RD NSO WWS

Act Error

.965E+00
.013E+00
.888E~02
.607E-02
.024E-01
.125E-01
.190E-01
.072E-01
.203E+00
.190E-01
.856E-01
.856E-01
.125E-01
.856E-01
.448E+00
.820E-01
.772E-01
.448E+00
.338E-02

NP W R WWWIWN R W WO OO W

—-——— Non-Identified Nuclides ----

Nuclide

BE-7

NA-22
NA-24
SC-46
V-48

CR-51
MN-54
CO-56

Key-Line
Activity
(pCi/GRAM

-1,197E-01
~-2.434E-02
-1,159E+06
-2.123E-02

2.715E-02
-2.980E-01
-6.066E-03
-1,173E-02
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K.L Act error

.815E-01
.484E-02
.702E+06
.654E-02
.648E-02
.527E-01
.446E-02
.759E-02

W W= SR

LCSD Isotope

DLC

(pCi/GRAM

2.

698E-01

5.178E-01

PNOCOH O s H S IS TR B N U

.071E-02
.881E-02
.515E-01
.608E-02
.815E-02
.510E-02
.941E-01
.815E-02
.227E-01
.227E-01
.608E-02
.227E-01
.389E-01
.629E~01
.526E-01
.389E-01
.294E-02

DLC

(pCi/GRAM

WM O W

.367E-01
.530E-02
.000E+00
.992E-02
.895E-02
.769E-01
.955E-02
.181E-02

17-FEB-2010 12:00:00 Nuclide Library

)

)

5.
1.

SYSSSYSROOT: [ALPHA.ARCHIVE.GAMMA]G247797003
5-MAR-2010 10:29:11 Detector SN# :
GAM11

000
500

75.000

8.

000

SOLID
Analyst initials: MXR1

1.2987E+02 GRAM

WP WO-JdHFRFRFRRPRPRFEOHERF RSN

W oM

0.00000

KAk Ak A Ak AKX A XA A A A A A A A A A A A A AR ETAA AT A A A A A bbbk bbbk bk Ak dkh bk bk vk hhkdhhA A A hh A rhhrxhkhddkdx

TPU

.023E+00
.168E-01
.045E-02
.901E-02
.094E-01
.594E-01
.117E-01
.568E-01
.136E-01
.117E-01
.967E-01
.967E-01
.594E-01
.967E-01
.387E-01
.286E-02
.925E-01
.387E-01
. 744E-02

TPU

.436E-01
.288E-02
.682E+05
.864E-02
.392E-02
.800E-01
. 758E-02
.918E-02

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.



CO-57
C0O-58
FE-59
CO-60
ZN-65
SE-T75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-95M
ZR-95
‘MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
$B-125
TE-125M
I-126
SB-126
SB-127
I-131
TE-132
BA-133
I-133
CS-134
C5-135
I-135
C5-136
BA-137M
C5-137
CE-139
BA-140
LA-140
CE-141
CE-143
CE-144
PM-144
PR-144
PM-146
ND-147
PM-149
EU-152
GD-153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
TH-229
PA-231
TH-231
PA-233
PA-234
PA-234M
NP-239
AM-241
CM-247
CF-249

-6.461E-03
1.093E-02
-5.794E-02
-8.043E-03
-4,913E-02
1.791E-03
7.440E-02
-6.023E-03
7.442E+00
2.243E-02
-3.415E~-03
-1.567E-02
1.188E-02
-8.208E-01
-5.237E+16
-2.538E-02
1.209E-01
1.209E-01
-9.122E-04
.b15E-02
.701E-03
.850E400
.696E-03
L712E-04
.258E-02
.160E-02
.925E+00
.750E-01
.9B4E-02
.248E-01
.801E-02
.802E-01
.891E-02
.019E+03
.815E-02
.861E-02
-1.445E+16
-1.908E-02
-4 .908E-02
-5.185E-02
-7.059E-03
8.964E-02
-6.934E-02
-1.331E-02
5.103E+02
-1.322E-01
.163E-02
.608E+00
.727E-02
.784E-02
.716E+01
.071E-01
.077E-02
.893E-02
.086E-01
.515E-02
.027E-02
L459E-02
.595E-02
.831E~-02
.592E-02
.695E-01
L476E-02
.071E+00
.494FE-02
-6.585E-01
-2.149E-01
-2.149E-01
8.615E-02
-6.612E-01
-6.585E-01
~8,641E-03
~1,693E-01
2.75BE+00
-4,052E-01
1.867E-03
1.789E-02
~9,880E-03

|
[NeNapl Sl (S

|

|

NWOSPRPWHEDMWNNNE W

1

FOWR N

[ i
NN WwENEPEeNDD

Page 189 of 529

WP WP WOIP SN JWOONNWWNORPORPORPONIWNWRERNROONNWWR RO OFRFERPRENIOMNORFR WIWNWWWWE R B W N W WO WK

.081E-02
.413E-02
.515E~02
.828E-02
.077E-01
.490E-02
.977E~Q2
L.962E-02
.265E+01
.191E-02
.926E-02
.344E-01
.261E-02
.478E+01
L202E+17
.658E~-02
.183E-01
.181E-01
.723E-02
.266E-02
.937E-02
.327E+01
.100E-02
.538E-02
.704E-02
.378E-02
.994E+00
L217E-01
.593E-01
.475E+4+00
.159E-01
.045E-01
.388E-02
.982E+03
.985E-02
.614E-01
.830E+16
.079E-01
.408E-02
.600E-02
.636E-02
L479E-01
.600E-02
.B41E-02
.539E+02
.925E-01
.365E-02
.519E+00
.883E-02
.199E-01
.085E+02
.016E-01
.530E-02
.271E-01
.529E-02
.336E-01
.528E-02
.099E-01
.321E-02
.719E-02
.473E-02
.176E+00
.463E-01
.296E-01
.661E-01
.210E-01
.390E-01
.394E-01
.704E-01
.293E+00
.210E-01
.968E-02
.151E-01
.650E+00
.359E-01
L.229E-01
.361E-02
.546E-02

WWONBSNSLP LD HEDWHRORANNPFPFUORSOGOORWNNPORANNNNOOORELOOWNORRFRN IO FRWRNNNOMN OO WRN R W W -JW I

.855E-02
.907E-02
.610E-02
.151E-02
LA446E-02
.420E-02
.438E-02
.378E-02
.947E+01
.813E-02
.552E-02
.025E-01
.113E-02
L225E+01
.000E+00
.990E~-02
.779%E-01
.779E-01
.380E-02
.912E-02
.488E-02
.096E+01
L487E-02
.228E-02
.466E-02
.458E-02
.360E+00
.028E-01
.258E-01
L272E400
.479E-02
.062E-01
.095E-02
.000E+00
.818E-02
.263E-01
.000E+00
.025E-02
.494FE~-02
.635E-02
.303E-02
.171E-01
.632E-02
.B97E-02
.000E+00
L491E-01
.953E-02
.210E+00
LA477E-02
.483E-01
.251E+01
.113E-02
.018E-02
.998E-02
.077E-02
.079E-01
.327E-02
.796E-01
.858E-02
.979E-02
.529E-02
.899E+00
.706E-01
.160E-01
.264E-01
.869E-01
.920E-01
.920E-01
.140E-01
.055E+00
.869E-01
.962E-02
.576E-01
.151E+00
.886E-01
.690E-02
.049E-02
.084E-02

FHEOAFMNRFRPWWOAR PR WR S WHENEPERFR PGSO RPRPORPNDSERPRRRER SO AN D -dOoORAWURFRNONNEPFERFRRFREROJWONDRPREER RN S

.062E-Q2
.742E~Q2
.855E-02
.953E-02
.494E-02
.291E-02
.029E-02
.511E-0Q2
.156E+01
.628E-02
.513E-02
.859E-02
.705E-02
.540E+00
.000E+0Q0
.867E-02
.624E-01
.623E-01
.389E-02
.666E-02
.009E-02
.771E+00
.602E~02
.295E-02
.420E-02
.275E-02
.079E+00
.131E-01
.126E-02
.524E-01
.913E-02
.104E-01
.239E-02
.093E+03
.584E-02
.236E-02
.000E+00
.506E-02
.739E-02
.837E-02
.345E-02
.265E-01
.898E-02
.B827E-02
.296E+02
.B23E-02
.717E-0Q2
.285E+00
.981E-02
.653E-01
.533E+01
.186E-02
.352E-02
.484E-02
.352E-02
.814E-02
.330E~02
.071E-01
.694E-02
.897E-02
.792E-02
.110E+00
.297E-01
.233E-01
.868E-01
.678E-01
.220E-01
.221E-01
.400E-01
.598E-01
.678E-01
.045E-02
.608E-01
. 373E+00
.714E-01
.268E-02
.715E-02
.809E-02

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NQOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FATIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

FAIL ABUN

FATL ABUN

FAIL ABUN

NOT IDENT.
FATL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

FATL ARUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.



CF-251 2.735E-02 1.153E-01 1.024E-01 5.885E-02 NOT IDENT.
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RS SRR RS SR EEEREREREEEREEEEEEREEEEEEEEREEEEEEEEEEEERELEREREEEEEEEEEREEEEESEEREEREEEEE R

*
*
*
*

* GEL Laboratories LLC
* 2040 SAVAGE ROAD
* CHARLESTON ,S5C 29417
* GAMMA SPECTROSCOPY BACKGROUND REPORT
LA E R EEES R SRS SR SR ERERERLEEEERESEEEEEEEEERALEEESESSERSERAREREEEREEEEEEEEEEEEEEENEEE
ENERGY MDA COUNTS
46.54 251.2437
49.72 266.1332
57.36 0.0000
59.54 326.8202
63.29 353.4027
63.29 353.4027
64.28 400.4375
67.75 427.5945
£69.67 453.2074
70.83 415.5627
72.81 447.5883
72.87 447.6579
72.87 447,6579
74.82 409.6739
74.82 409.6739
74.82 409.6739
74,97 409.8323
77.11 412.0708
77.11 412.0708
77.11 412.0708
79.69 338.0183
79.80 338.1087
80.12 335.9756
80.19 336.0333
80.57 336.3452
81.00 339.1048
81.07 339.1629
81.07 339.1629
83.79 326.8625
83.79 326.8625
85.43 328.1314
86.48 328.9389
86.55 328.9925
86.79 329.1737
86.94 329.2891
87.37 329.7691
88.03 330.1193
88.47 330.4530
89.96 331.5756
91.11 332.4367
92.59 333.5367
92.59 333.5367
93.35 334.0970
94.67 287.9096
94.87 288.0353
94.87 288.0353
95.86 282.0190
97.43 351.2202
98.44 282.7500
99.53 264.,1740Q
100,11 282.0743
103.18 312.5180
103.37 312.6406
105.31 258.0418
106.12 265.2432
109.28 282.,2679
111.00 283.2224
111.76 310.2063
116.30 269.6913
117.23 311.7270
121.12 264.2681
121.78 271,5729
122.06 270.8385
123.07 271.3351
131.20 254.3976
133.52 304.8929
136.00 281.1096
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136.
140.
140.
143.
144.
144,
145.
152,
153.
154.
154.
156.
158.
159.
162.
163.
165.
176.
177.
181,
184,
185,
193.
197.
205.
210.
215.
222.
227.
228,
228.
235.
233,
235.
238.
238.
240.
242.
244,
252.
232,
256.
256,
260.
264.
268.
269.
269.
271.
273.
276.
277.
277.
278.
279.
279.
280.
283.
284.
285.
285.
287.
293.
295,
295.
298.
299,
299.
300.
300.
300.
301.
302.
304.
304.
304,
308.
311.

285.
283.

278.
279.
279.
295.
252.
281.
282.
282.
308.
263.
260.
260.
262.
269.
261.
248.
255.
244,
228.
240.
266.
212,
179.
211,
212.
225.
209.
198.
269.
244,
244,
228,
228.
228.
229.
172.
182.
171.
205.
205.
177.
163.
175.
179.
179.
180.
201.
160.
156.
153.
163.
186.
207.
189.
160.
173.
164.
155.
142.

168.
168.
121.
157.
157.
157,
157.
157.
146.
144,
146.
146.
156,
140.
146,

8098
2273

.0000

3843
5072
5072
5032
8107
6673
0813
0813
7489
5401
9277
4868
0114
2143
9275
2090
8750
0386
5571
6557
2227
1434
2365
3241
9447
4168
3591
1837
0609
5363
5363
2939
2939
8901
1430
3637
6655
2554
4128
4128
9774
3390
0708
5419
5419
3938
6315
4645
3340
1565
9321
6521
1004
0303
5345
5683
0389
4785
7422

.0000

3023
4186
2956
5615
5615
5791
5791
5850
2601
8154
6838
6838
9516
0457
0132
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316.
319.
320.
323.
323.
328.
333.
334.
334.
338.
338.
338.
338.
338.
340.
340.
344.
351.
351.
356.
364.
366.
383.
388.
388.
391.
400.
401.
402.
404.
410.
414,
423.
427.
427.
433.
453.
463.
468.
473.
476.
477.
487.
492.
497.
511.
514.
527.
529.
531.
537.
546.
563.
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
614.
618.
621.
621.
633.
635.
636.
645.
657.
661.
661 .
664 .
666.
666.
677.

139.
.4700
.8790

161
154

176.
176.
146.
140,
143.
143.
144,
144,
.8854

144

144,
.8854

144

151.
151.
116.
124,
124.
132.
121.
127.
125.
124.
129.
116.
115.
.8102
.5033
. 6500
113.
100.
115,
111.
110.
111.
.9761
103.
101.
84.
103.
94,
87.
78.
99.
97.
81.
90.
.0000
79.
76.
.0000
80.
81.
81.
81.
91.
83.
L6117
.5097

117
112
121

20
74

67.
67.
69.
79.
83.
81.
81.
73.
61.
78.
8l.
67.
99,
99.
.0000
66.
66.
79.

9530

0788
0788
5151
0821
8370
8370
8802
8802

8854

3880
3961
0345
6940
7827
6657
4297
4068
0387
5648
0287
0402
0343

2070
9019
1519
7916
0329
4132

4019
6646
3668
3667
0186
9637
7687
9419
9199
5567
1902

6677
0600

1694
4344
4420
4520
0639
8435

9937
9937
8561
7686
5941
7212
7212
9797
7340
2382
6906
6125
0096
0096

8535
8594
8246



Page 194 of 529

685.
695.
696.
696.
697.
702.
706.
711.
720.
721.
722.
722.
723.
724,
727.
733.
735.
739.
747,
752.
753.
756.
7163,
765.
766.
777,
778,
783,
785.
795,
801.
810.
810.
815.
818.
832.
834.
836,
846.
856.
860.
871.
873.
875.
879.
880.
883.
884.
889.
898.
911.
911.
911.
926.
937.
944,
946.
949,
962.
%964,
966.
968.
968.
968.
983.
996.
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063,
1085.
1099.
1112.
1115,

. 1545
L7266
.3066
.3088
.8071
L2141
.9718
.3340
L7411
.0000
L1111
L1159
.5641
.1637
.5248
.6692
.7552
.5076
.6781
.3648
.0098
.0720
. 9484
.9906
L0129
.4807
.3921
.5352
.1743
. 9300
.5279
.0394
.9341
.1509
.9693
.3462
. 9534
.0000
. 6835
.5458
.6072
.8705
L4426
.0000
.2522
.6169
.3298
.9519
. 4150
.0139
.3055
.3055
.3055
.1954
.4592
.8745
L0172
.5743
.0355
.4993
.4048
.3462
. 3462
.3462
.6355
.6876
. 6385
.4213
.2451
.0000
.4184
.3655
.3655
.4988
.1082
.3063
.6885
.6563



Page 195 of 529

1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274.
1274.
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771.
1791.
1836.

70.
70.
70.
69.
.0000
71.
83.
76.
71.
8.
108.
110.
100.
.0000
47.
61.
6l.
33.
.0000
37.
37.
28,
-0000
16.
29.
.0000
27.
25.
34.
31.
18.
. 0000
.4824
.1814
20.
11.
10.
.0000
12.

14

8024
8024
8059
8257

9742
2412
3916
6338
1561
2864
4848
2444

9990
6101
6101
5766

9898
1414
9050

1404
2333

4353
7874
2102
4982
0553

1814

7871

1053
9466



TOTAL URANIUM BY GAMMA SPEC
Sample:G247797003

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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REPORT

PO D s

.3618E+00
.3084E+00
.1982E-06
.4970E+00

ug/g
ug/g
ug/g
ug/g



IE R EEEEEEEEEEREEEE SR EERESEREELAEEEREREREEEEEREEEEREEEEEEEREEEEEREREEREREEEEREEEEEES

ANALYSIS DATE: 5~MAR-2010 10:29:11.12 SAMPLE ALQT: 129.870 GRAM

* *
* GEL Laboratories LLC *

* 2040 SAVAGE ROAD *
* CHARLESTON ,SC 29417 *
* GROSS GAMMA REPORT b
* ®
* *
EEEE S SRS SR NSRS SR ESERREREEEE SRR RS R EEEEEERELEEEEEEESEEEEEEEEEREE R EE R E R
* *
* BATCH ID : 957136 SAMPLE ID : 6247797003 *
*  ANALYST : MXR1 DETECTOR  : GAMI1 *
* SAMPLE DATE : 17-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00 *
* *
* ®
* *

LR AR E R E R AR EFEE SRR R R R RS EEEREREEERE SR EE R R R R R R R R R R I I I I R R Y

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.170E+01

GROSS GAMMA ERROR (pCi/GRAM ) : 1.522E+00
GROSS GAMMA MDA (pCi/GRAM ) : 3.410E+00
GROSS GAMMA DLC (pCi/GRAM ) : 1.654E+00
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VAX/VMS Nuclide Identification Report Generated

5-MAR-2010 12:33:12.11

IR R E R E R EEESES R EESEREESER RS R R R SRR RS R RS RRR SRR RS ERESdARAarEREREEEREREEREREEEESEE RS TR

GEL Laboratories LLC

*
*
*

2040 Savage Road
Charleston,

SC 29414

*
*

A KA A A A A A A AT A F A A A A A A A AT A AT I A I A A A A A A A AN I A RN AR AR AR A A AR A AR A A KA A A A AR AN AR A A ALK

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‘k‘k******************‘k‘k‘k‘k

Pk It

WO ~J U LR

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Flag:

COO0COO0OOOCOOOCOOOCOCOCONNO OO COOO Il

DKA100:

17-FEB=2010 12:00:00 Acquisition date
Sample guantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

G2477970
GAMO4

0 02:Q0:
1.50000
75.00000
957136

04

00.00
keV

LCS ID

[CANBERRA . GAMMA .ARCHIVE.GAMMA]G247797004 .CNF;1

5-MAR-2010 10:29:54.
1.38460E+02 GRAM

CAN

0 02:00:01.49

: MXR1

5.00000
1032-3

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
74.84 398 385 0.96 149.71 143 17 5.53E-02
77.07* 552 369 1.02 154.18 143 17 7.66E-02
87.24 247 284 1.10 174.51 172 19 3.44E-02
80.02 164 329 1.08 180.08 172 19 2.27E-02
92.94% 273 474 1.55 185.93 172 19 3.79E-02

129.30 90 368 1.49 258.65 255 8 1.24E-02

186.05~ 239 433 1.49 372.17 368 11 3.32E-02

209.62 110 337 1.38 419.30 415 9 1.52E-02

238.80* 1550 217 1.15 477.68 470 24 2.15E-01

241.63 331 321 1.88 483.32 470 24 4.60E-02

270.25 156 336 1.27 540.58 534 13 2.16E-02

295.40 430 149 1.15 590.89 586 22 5.97E-02

300.22% 144 168 1.48 600.51 586 22 2.00E-02

328.62 138 180 1.31 657.32 652 12 1.91E-02

338.51* 228 227 1.16 677.11 673 10 3.16E-02

352.22+%* 796 181 1.32 704.52 698 14 1.11E-01

463.20 95 157 1.80 926.49 918 13 1.32E-02

511.12* 104 168 1.42 1022.34 1016 14 1.44E-02

583.55*%* 421 181 1.45 1167.20 1161 14 5.84E-02

609.99% 525 185 1.36 1220.08 1213 15 7.30E-02

727.84 91 82 0.93 1455.77 1450 11 1.27E-02

770.45* 73 76 4.12 1540.98 1534 15 1.01E-02

786.22 65 58 3.56 1572.51 1566 14 8.97E-03

796.76 53 121 2.47 1593.60 1583 20 7.42E-03

861.53 64 69 1.11 1723.14 1717 13 8.95E-03

912.11* 310 84 1.62 1824.28 1817 14 4.30E-(Q2

970.36% 126 149 1.56 1940.78 1933 17 1.75E-02

1121.49 115 86 2.08 2242.99 2235 15 1.60E-02

1442.37 13 15 1.07 2884.64 2880 9 1.76E-03

1462.08* 1650 18 2.08 2924.05 2915 17 2.29E-01

1731.74 18 12 0.73 3463.22 3456 12 2.50E-03

1766.26 86 13 1.82 3532.24 3523 15 1.20E-02
"+" = Peak area was modified by background subtraction
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0.0%

Fit
1.06E+00
1.65E+00

9.14E-01

3.22E+00

*



VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 12:33:15

Configuration : DKAl0OO: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247797004.CNF; 1
Analyses by : PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
Sample title : MXRI1

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:29:54
Sample ID : G247797004 Sample quantity : 138.46 GRAM

Sample type : SOLID Sample geometry

Detector name : GAMMA4 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.49 0.0%
Peak Width (FWHM) : 3.00 Confidence level : 5.00 %

Energy tolerance : 1.50 keVv Half life ratio : 8.00

Errors propagated: Yes Systematic Error : 0.00 %
Efficiency type : Empirical Efficiencies at : Peak Energy
Abundance limit 75.00 WIM error limit : 3.00

Full Combined Activity-MDA Report

——-— Identified Nuclidesg ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

K-40 + 1460.82 ~* 3.907E+01 3.413E+00 5.096E-01 3.622E-02 76.679
CD-1089 + 88.03 ~* 3.703E+00 9.906E-01 1.281E+00 1.540E-01 2.889
SN-126 64.28 8.934E-01 6.548E-01 1.118E+00 1.925E-01 0.799
+ 86.94 1.503E+400 7.288E-01 5.948E-01 2.509E-01 2.526
+ 87.57 * 3.615E~-01 9.671E-02 1.261E-01 1.512F-02 2.868
TL-208 277.37 5.517E-01 3.850E-01 6.819E-01 7.681E-02 0.809
+ 583.19 * 5.469E-01 9.773E-02 5.616E-02 3.524E-03 9.739
+ 860.56 8.028E-01 4.738E-01 4.318E-01 3.601E-02 1.859
BI-211 72.87 2.276E+00 3_432E+00 5.884E+00 6.746E-01 0.387
+ 351.06 * 4.608E+00 5.633E-01 2.999E-01 2.027E-02 15.364
BI-212 + 727.33 % 1.823E+00 8.234E-01 8.428FE-01 8.980E-02 2.162
+ 785.37 8.400E+00 4.765E+00 4,852E+00 3.158E-01 1.731
1620.50 1.762E+00 2.565E+00 4.603E+00 3.006E-01 0.383
PB-212 + 74.82 2.885E+00 6.861E-01 6.250E-01 9.391E-02 4,617
+ 77.11 2.229E+00 4.091E-01 3.490E-01 4.004E-02 6.388
+ 238.63 * 1.998E+00 2.016E-01 8.828E-02 7.141E~03 22.632
+ 300.09 2.897E+00 1.114E+00 1.191E+00 1.064E-01 2.433
RI-214 + 609.32 * 1.324E+00 2.160E-01 1.109E-01 8.221E-03 11.941
+ 1120.29 1.543E+00 6.304E-01 4.945E-01 4 _635E~02 3.120
1764.49 1.431E+00 4.111E-01 8.259E-01 5.035E-02 1.733
PR-214 + 74.82 5.114E+00 1.182E+00 1.108E+00 1.543FE-01 4.617
+ 77.11 3.930E+00 7.907E-01 6.152E-01 8.693E-02 6.388
+ 242 .00 2.589E+00 8.081E-01 5.371E-01 4.744E-02 4.821
+ 285.22 1.533E+00 2.497E-01 2.104E-01 1.949E-02 7.287
+ 351.93 * 1.673E+00 2.243E-01 1.091E~01 9.509E-03 15.331
RA-224 + 240.99 ~* 4.579E+00 1.404E+00 9.465E-01 6.310E-02 4.838
RA-226 + 609.32 * 1.324E+00 2.160E-01 1.109E-01 8.221E-03 11.941
+ 1120.29 1.543E+400 6.304E-01 4.945E-01 4.635E-02 3.120
1764.49 1.431E+00 4.111E-01 8.259E-01 5.035E-02 1.733
AC-228 + 338.32 1.467E+00 7.361E-01 3.793E-01 1.566E-01 3.869
+ 911.2Q0 * 1.972E+00 4.034E-01 2.234E-01 2.515E-02 8.827
+ 968.97 1.385E+00 7.666E-01 4.934E-01 1.189E-01 2.807
RA-228 + 338.32 1.467E+00 7.361E-01 3.793E-01 1.566E-01 3.869
+ 911.20 * 1.972E+00 4.034E-01 2.234E-01 2.515E-02 8.827
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Full Combined Activity-MDA Report (continued) Page : 2
Sample ID : G247797004 Acquisition date : 5-MAR-2010 10:29:54

———— Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 968.97 1.385E+00 7.666E-01 4.934E-01 1.189E-01 2.807
TH-228 + 74.82 2.885E+00 6.270E-01 6.250E-01 7.194E-02 4.617
+ 77.11 2.229E+00 4.091E-01 3.490E-01 4.004E-02 6.388
+ 238.63 * 1.998E+00 2.016E-01 8.828E-02 7.141E~-03 22.632
+ 300.09 2.897E+00 2.072E+00 1.191E+00 7.260E-01 2.433
TH-232 + 338.32 1.467E+00 4.281E-01 3.793E-01 2.384E-02 3.869
+ 911,20 ~* 1.972E+00 4.034E-01 2.234E-01 2.515E-02 8.827
+ 968.97 1.385E+00 7.666E-01 4.934E-01 1.189E-01 2.807
U-235 + 89.96 2.432E+00 1.125E+00 1.295E+00 3.334E-01 1.878
+ 93.35 2.408E+00 9.765E-01 7.671E-01 1.835E~-01 3.139
143.76 * 1.608E-01 2.034E-01 3.391E-01 5.422E-02 0.474
163.33 -4.607E-02 4.079E-01 6.570E-01 1.116E~01 -0.070
+ 185.72 1.991E-01 7.382E-02 6.164E-02 3.975E-03 3.230
205.31 ~3.048E-01 5.621E-01 7.692E-01 1.327E~01 -0.396
NP-237 + 86.48 * 1.079E+00 3.666E-01 4.366E-01 1.053E-01 2.470
95.86 -9.081E-01 9.988E-01 1.377E+00 3.384E-01 -0.659
ANH-511 + 511.00 * 1.033E-01 6.488E-02 4.692E-02 2.624E~03 2.202
--—- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
BE-7 477.60 * -2.090E-01 3.060E-01 4.721E-01 3.126E-02 -0.443
NA-22 1274.54 * -2.483E-02 4.568E-02 7.243E-02 4.736E-03 -0.343
NA-24 1368.63 * 4.934E-01 4.568E-02 Half~Life too short
SC-46 889.28 * 2.974E~-02 4_070E-02 7.116E-02 5.755E-03 0.418
+ 1120.55 2.628E-01 1.059E-01 1.422E-01 9.314E-03 1.848
V-48 944.13 1.566E-01 8.777E-01 1.464E+00 1.170E-01 0.107
983.53 * 1.494E-02 7.414E~02 1.234E-01 9.564E-03 0.121
1312.11 -1.678E-02 8.331E-02 1.361E-01 9.168E-03 -0.123
CR-51 320.08 * 4.374E-02 3.501E-01 5.901E-01 4.150E-02 0.074
MN-54 834.85 * 3.266E-02 4.102E-02 7.168E-02 5.187E-03 0.456
CO-56 846.77 * -5.049E-04 4,024E-02 6.645E-02 4.930E-03 -0.008
1037.84 2.579E-02 3.445E-01 5.641E-01 4.434E-02 0.046
1238.28 1.334E-01 1.059E-01 1.912E-01 1.273E-02 0.698
1771.35 4.672E-02 2.000E-01 3.022E-01 1.835E-02 0.155
CO-57 122.06 * -3.388E-04 2.488E-02 4.086E-02 2_.837E-03 -0.008
136.47 2.394E-01 2.001E-01 3.418E-01 2.539E-02 0.700
CO-58 810.76 * ~4.627E-02 3.852E-02 5.659E-02 3.907E-03 -0.818
FE-59 1099.45 * 7.132E-02 1.034E-01 1.775E-01 1.356E-02 0.402
1291.59 3.584E-02 1.205E-01 2.076E-01 1.677E-02 0.173
C0-60 1173.23 8.402E-03 5.358E-02 8.739E-02 5.197E-03 0.096
1332.49 * -4_.249E-04 4_.029E~-02 6.710E-02 4.598E-03 -0.006
ZN-65 1115.54 * -3.394E-02 1.163E-01 1.560E-01 1.032E-02 -0.218
SE-75 121.12 -3.865E-02 1.296E-01 2.103E-01 2.079E-02 -0.184
136.00 2.730E-02 3.882E~02 6.522E-02 4,.372E-03 0.419
264.66 * 5.953E-03 4 _589E-02 6.921E-02 4.657E-03 0.086
279.54 -1.109E-01 1.093E-01 1.752E-01 1.238E-02 -0.633
400.66 -3.492E-02 2.351E-01 3.840E-01 3.445E-02 -0.091
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Full Combined Activity-MDA Report (continued) 3

Page :
Sample ID : G247797004 Acquisition date : 5-MAR-2010 13:29:54

————- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

SR-85 514.00 =* 7.566E-02 4,336E~02 7.080E-02 3.955E-03 1.069
Y-88 898.04 -8.134E-04 4.312E-02 7.011E-02 5.800E-03 -0.012
1836.06 * 1.695E-02 2.926E-02 5.345E-02 3.119E-03 0.317
Y-91 1204.77 * -8.231E+00 2.580E+01 4.030E+01 2.469E+00 -0.204
NB-94 702.65 * 2.692E-02 3.437E-02 6.062E-02 3.266E~03 0.444
871.09 1.125E-Q2 3.681E-02 6.225E-02 4.854E-03 0.181
NB-95 765.81 * 1.579E-02 4,.955E-02 7.408E-02 4.617E-03 0.213
NB-95M 235.69 * 3.738E-02 1.351E-01 1.938E-01 1.595E-02 0.193
ZR-95 724,19 ~5.692E-03 1.031E-01 1.491E-01 1.002E-02 ~0.038
756.73 * -1.719E-02 7.138E-02 1.167E-01 8.545E~03 -0.147
MO-99 140.51 -1.741E+00 2.657E+01 4.324E+01 9.980E+00 -0.040
181.07 5.948E+00 2.190E+01 3.400E+01 6.081E+00 0.175
366.42 -1.129E+01 1.140E+02 1.881E+02 1.124E+401 -0.060
739.50 * -6.356E+00 1.375E+01 2.197E+01 3.173E400 -0.289
777.92 -7.542E+00 4.925E+01 6.984E+01 4,472E+00 ~0.108

TC-99M 140.51 * -2.352E+10 4,925E+01 Half-Life too short
RU-103 497.08 * -5.724E-03 4.038E-02 6.496E-02 8.018E-03 -0.088
+ 610.33 1.386E+01 2.878E+00 3.137E+00 4.653E-01 4.419
RH-106 621.93 * -1.654E-01 3.158E-01 4.809E-01 5.437E-02 -0.344
1050.41 -9.002E-02 2.784E+00 4,.509E+00 3.260E-01 -0.020
RU-106 621.93 * -1.654E-01 3.153E-01 4.809E-01 2.471E-02 -0.344
1050.41 ~-9.002E-02 2.784E+00 4.509E+00 3.259E-01 -0.020
AG-108M 433.94 * -8,499E-05 2.870E-02 4.709E-02 2.866E-03 -0.002
©614.28 8.623E~03 3.956E-02 5.617E-02 3.168E-03 0.154
722.91 7.326E-03 4.001E-02 5.941E-02 3.603E-03 0.123
AG-110M 657.76 * -8.495E-03 3.477E-02 5.752E-02 3.074E-03 -0.148
677.62 -1.294E-01 2.919E-01 4.732E-01 2.595E-02 -0.273
706.68 -1.871E-01 2.284E-01 3,605%E-01 2.098E-02 -0.519
763.94 1.519E-01 1.800E-01 2.840E-01 1.8553E-02 0.535
884.68 -3.578E-02 5.009E-02 7.682E-02 6.385E-03 -0.466
937.49 4.830E~02 1.163E-01 1.975E-01 1.652E-02 0.245
1384.29 -2.528E-01 1.668E-01 2.210E-01 1.578E-02 -1.144
1505.03 -3.146E-01 2.774E-01 3.761E-01 2.538E-02 ~0.836
SN-113 391.69 * 5.906E-02 4,155E-02 7.449E-02 4.488E-03 0.793
CD-113 260.90 6.159E+01 1.682E+02 2.896E+02 1.934E+01 0.213
492 .35 7.598E+Q0 4.612E+01 7.599E+01 4.278E+00 0.100
527.90 * =7.912E+00 1.411E+01 2.177E401 1.208E+00 -0.363
SN-117M 156.02 ~2.170E+00 2.376E+00 3.702E+00 2.375E-01 ~0.586
158.56 * 7.526E-03 5.502E-02 8.977E-02 5.742E-03 0.084
TE-123M 159.00 * -1.178E-Q3 2.765E-02 4,.476E-02 2.893E-03 -0.02¢6
SB-124 602.73 -9.101E-03 4.330E-02 6.274E-02 3.292E-03 -0.145
645.85 -3.065E-01 4.996E-01 8.048E-01 4.669E-02 -0.381
722.78 9.634E-02 4.074E-01 6.083E-01 3.617E-02 0.158
1690.97 * -2.126E-02 7.462E-02 1.150E-01 7.844E-03 -0.185
3B-125 427.87 * 6.577E-02 9.286E-02 1.591E-01 9.408E-03 0.413
+ 463.37 8.401E~01 4.885E-01 5.793E-01 3.830E~-02 1.450
600.60 3.891E-02 1.815E-01 2.957E-01 1.847E-02 0.132
635.95 -1.022E-01 2.644E-01 4,070E-01 2.511E-02 -0.251
TE-125M 109.28 * 3.144E+00 9.576E+00 1.583E+01 1.597E+00 0.199
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Full Combined Activity-MDA Report (continued) 4

Page :
Sample ID : G247797004 Acquisition date : 5-MAR-2010 10:29:54

~—-- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
I-126 388.63 -1.762E-01 1.665E-01 2.559E-01 1.451E-02 -0.689
666.33 * 7.432E-02 2.282E-01 3.927E-01 1.937E-02 0.189
753.82 1.423E+00 1.822E+00 3.222E+00 1.955E-01 0.442
SB-126 414.70 7.297E-03 7.436E-02 1.232E-01 6.972E-03 0.059
666.50 3.552E-02 7.806E-02 1.355E~01 6.685E-03 0.262
695.00 3.629E-02 8.333E-02 1.370E-01 7.246E-03 0.265
697.00 1.057E-01 2.751E-01 4.740E-01 2.519E-02 0.223
720.70 * -5.456E-03 1.586E-01 2.498E-01 1.404E-02 -0.022
856.80 ~-5.272E-01 5.635E-01 7.037E-01 5.330E-02 -0.749
SB-127 252.40 -4 ,734E-01 4 .653E+00 7.852E+00 3.238E+00 -0.060
473.00 6.832E-02 1.839E+00 3.008E+00 3.380E-01 0.023
685.70 * 8.707E-01 1.489E+00 2.604E+00 2.433E-01 0.334
783.70 4 328E+00 4,404E+00 7.042E+00 7.903E-01 0.015
I-131 80.19 -2.444E+00 5.524E+00 8.114E+00 9,415E-01 -0.301
284.31 2.669E-01 1.512E+00 2.570E4+00 1.851E-01 0.104
364.49 * 3.005E-02 1.154E-01 1.947E-01 1.297E-02 0.154
636,99 -3.532E-01 1.650E+00 2.583E+00 1.513E-01 -0.137
TE-132 49,72 -3.065E+01 4,648E+01 7.672E+01 1.096E+01 -0.400
111.76 -3.865E+00 3.937E+01 0.472E+01 6.905E+00 -0.060
116.30 -2.371E+00 3.368E+01 5.5328+01 5.725E+00 -0.043
228.16 * 4.053E-01 8.964E-01 1.453E+00 2.180E-01 0.279
BA-133 81.00 -1.455E-01 1.125E-01 1.542E-01 2.675E-02 -0.943
276.40 4,692E-01 3.785E-01 6.261E-01 8.142E-02 0.749
302.85 1.249E-02 1.453E-01 2.165E-01 2.555E-02 0.058
356.01 * 8.033E-03 4 _253E-02 6.319E-02 7.224E-03 0.127
383.85 1.943E-01 2.852E-01 4 _900E-01 5.210E-02 0.397
I-133 529.87 * 4.057E-03 2.852E-01 Balf-Life too short
875.33 -1.115E-01 2.852E-01 Half-lLife too short
1298.22 -5.865E-01 2.852E-01 Half-Life too short
C5-134 563.25 2.498E-01 3.565E-01 6.051E-01 3.363E-02 0.413
569.33 2.161E-01 2.157E-01 3.637E-01 2.033E-02 0.594
604,72 -2.910E~02 4,189E-02 5.429E-02 2.861E-03 -0.536
+ 795.86 * 1.020E-01 1.065E-01 9.391E-02 6.329E-03 1.086
801.95 -2.240E-01 4,.620E-01 6.399E-01 4 _358E-02 -0.350
1365.19 -1.005E4+00 1.102E+00 1.581E+00 1.161E~01 -0.636
C8-135 268.22 * 2.245E-01 1.744E-01 2.791E-01 2.327E-02 0.804
I-135 546.56 3.462E+10 1.744E-01 Half-Life too short
836.80 1.398E+11 1.744E-01 Half-TLife too short
1038.76 1.203E+10 1.744E-01 Half-Life too short
1131.51 -3.727E+10 1.744E-01 Half-Life too short
1260.41 * -8.712E+09 1.744E-01 Half-Life too short
1457.56 8.910E+11 1.744E-01 Half-Life too short
1678.03 -8.310E+10 1.744E-01 Half-Life too short
1791.20 -4 .385E+10 1.744E-01 Half-Life too short
C5-136 153.25 9.703E~01 9.207E-01 1.552E+00 1.321E-01 0.625
176.60 -6.956E-02 5.230E-01 8.383E-01 6.335E-02 -0.083
273.65 -8.068E~01 6.077E-01 8.243E-01 6.251E-02 -0.979
340.55 3.567E-01 1.841E-01 3.006E-01 2.017E-02 1.187
818.51 2.846E-03 8.337E-02 1.385E-01 9.700E-03 0.021
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Full Combined Activity-MDA Report (continued) 5

Page :
Sample ID : G247787004 Acquisition date : 5-MAR-2010 10:29:54

--—- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pC1i/GRAM)
1048.07 * -6.650E-02 1.206E-01 1.853E-01 1.423E-02 -0.339
1235.36 -8.948E-01 7.139E-01 1.084E+00 1.105E-01 -0.825
BA-137M 661.66 * -3.845E-02 3.572E-02 5.636E-02 2.749E-03 -0.682
cs5-137 661.66 * -4.062E-02 3.774E-02 5.954E~-02 2.921E-03 -0.682
CE-139 165.86 * 1.387E-02 2.829E-02 4.676E-02 2.971E-03 0.297
BA-140 162.66 -8.643E-02 7.921E-01 1.277E+00 9.110E-02 -0.068
304.85 ~5.658E-02 1.448E+00 2.136E+00 6.135E-01 -0.026
423.72 -5.265E-01 2.168E+00 3.500E+00 1.129E+00 -0.150
537.26 * -2.203E-03 2.701E-01 4.363E-01 1.451E-01 -0.005
LA-140 + 328.76 1.147E+00 4.979E-01 5.904E-01 4.147E-02 1.944
487.02 4_.462E-02 1.355E-01 2.260E-01 1.452E-02 0.197
815.77 -4.561E~02 3.532E-01 5.792E-01 4.733E-02 -0.07¢
1596.21 * -2.028E-02 9.818E~02 1.566E-01 1.031E-02 -0.130
CE-141 145,44 ~* 2.6004E-02 6.416E-02 1.062E-01 7.131E-03 0.251
CE-143 57.36 4.,307E-04 6.416E-02 Half-Life too short
293,27 * 4.533E-04 6.416E-02 Half-Life too short
664,57 8.988E-04 6.416E-02 Half-Life too short
721.93 -2.524E-04 6.416E-02 Half-Life too short
CE-144 80.12 -1.152E+00 2.793E+00 4,109E400 4.748E-01 -0.280
133,52 * -1.722E-01 2.167E-01 3.006E-01 4.291E-02 -0.573
PM-144 476.78 -1.747E-02 6.132E-02 9.782E-02 6.587E-03 -0.179
618.01 3.902E-02 3.170E-02 5.569E-02 3.093E-03 0.701
696.49 * 7.130E-03 3.542E-02 5.728E-02 3.044E-03 0.124
PR-144 696.51 * 3.506E-01 2.665E400 4 .288E+00 2.277E-01 0.082
1489.16 5.315E-02 1.094E+01 1.808E+01 1.224E+00 0.003
PM-146 453.88 * 4.730E~03 4.360E-02 7.184E-02 6.012E-03 0.066
633.25 2.089E-01 1.329E+00 2.150E+Q0 8.074E-01 0.097
735.93 2.204E-02 1.426E-01 2.408E-01 6.573E-02 0.092
747.24 -4.727E-02 9.265E-02 1.476E-01 1.948E-02 -0.320
ND-147 + 91.11 8.293E-01 3.341E-01 5.289E-01 6.204E~-02 1.568
319.41 4.943E-03 3.335E+00 5.582E+00 3.599E-01 0.001
531.02 * 4.151E-01 5.339E-01 9.150E-01 1.227E-01 0.454
PM-149 285.90 * =9.231E+01 1.160E+02 1.865E+02 2.710E+01 ~0.495
EU-152 121.78 -7.514E-03 7.120E-02 1.165E-01 9.899E-03 -0.064
244.70 -1.119E-01 3.222E-01 4.997E-01 3.334E-02 -0.224
344,28 * 1.328E-02 9.990E-02 1.558E-01 1.078E-02 0.085
778.90 -1.107E-01 2.984E-01 4,089E-01 2.624E-02 ~0.271
964.08 1.841E-01 3.603E-01 5.378E-01 4.235E~-02 0.342
1085.87 -1.527E-01 3.856E-01 5.983E-01 4. 130E-02 -0.255
1112.07 1.446E-01 3.329E-01 5.594E-01 3.714E-02 0.258
1408.01 1.249E-03 1.815E-01 3.087g-01 2.111E-02 0.004
GD~153 69.67 -1.285E+00 2.274E+Q0 3.320E+00 3.834E-01 -0.387
97.43 * -1.254E-01 9.529E-02 1.307E-01 1.283E-02 -0.960
103.18 -9.759E-02 1.093E-01 1.739E-01 1.547E-02 -0.561
EU-154 123.07 6.166E-03 5.117E-02 8.446E-02 8.538E-03 0.073
723.31 -5.328E-02 1.921E-01 2.709E-01 1.874E-02 -0.197
873.19 1.897E-01 2.970E-01 5.148E-01 5.836E-02 0.369
996.26 -1.802E-01 3.917E-01 6.103FE-01 1.038E-01 -0.295
1004.73 4,351E-02 2.412E-01 3.994E-01 4.353E-02 0.109
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Full Combined Activity-MDA Report (continued) Page : 6
Sample ID : 247797004 Acquisition date : 5-MAR-2010 10:29:54

---- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1274.44 * -5_998E-02 1.293E-01 2.066E-01 2.043E-02 -0.290
EU-155 + 86.55 4,384E-01 1.174E-01 1.964E-01 2.353E-02 2.232
105.31 * 1.651E~01 1.019E-01 1.776E-01 1.548E-02 0.929
TB-160 + 86.79 1.172E+00 3.136E-01 5.309E-01 6.335E-02 2.208
197.04 -2.052E-01 5.836E-01 9.059E-01 5.895E-02 -0.227
215,65 7.051E-01 7.773E-01 1.289E+00 8.501E-02 0.547
298.57 1.649E-01 1.096E-01 1.961E-01 1.289E-02 0.841
879.36 * ~1.921E-02 1.440E-01 2.345E-01 1.859E-02 ~-0.082
962,29 -9.718E-01 6.589E-01 8.150E-01 6.426E-02 -1,192
966,15 3.339E-01 2.612E-01 4,161E-01 3.271E-Q2 0.802
1177.93 ~1.528E-01 4.395E-01 6.860E-01 4.098E-02 -0.223
1271.85 ~-5.329E-02 7.772E-01 1.293E+00 8.417E-02 -0.041
HO-166M 80,57 ~2,418E-01 3.065E-01 4.411E~-01 5.104E-02 -0.548
184.41 7.533E-02 3.799E-02 5.982E-02 3.853E-03 1.259
280.46 -8.39%0E-02 8.407E-02 1.348E-01 8.957E-03 -0.622
410,95 1.810E-01 2.323E-01 4.010E-01 2.268E-02 0.451
711.68 * 3.513E-02 6.571F~-02 1.139E-01 6.271E-03 0.308
752.31 1.067E-01 2.702E-01 4.645E-01 2.808E-02 0.230
810.29 -5.558E-02 5.648E-02 8.490E-02 5.833E-03 -0.655
TA-182 67.75 -8.842E-02 1.373E-01 2,229E-01 2.593E-02 -0.397
100.11 2.786FE-01 1.752E-01 3.052E-01 2.857E-02 0.913
152.43 2.630E-01 3.561E-01 5.952E~-01 3.834E-02 0.442
222,11 1.427E-01 3.618E-01 5.865E-01 3.882E-02 0.243
+ 1121.30 7.267E-01 2.929E-01 3.939E-01 2.577E-02 1.845
1189.05 -2.462E-01 3.722E-01 5.635E-01 3.403E-02 ~0.437
1221.41 * 1.693E-01 2.248E-01 3.970E-01 2.471E-02 0.426
1231.02 6.374E-01 5.430E-01 9.820E-01 6.165E-02 0.649
IR-192 + 295.9¢6 1.142F+00 1.710E-01 2.972E-01 1.982E-02 3.844
308.46 5.701E-02 8.886E-02 1.541E-01 1.014E-02 0.370
316.51 * -6.600E-03 3.274E-02 5.422E-02 3.520E-03 -0.122
468.07 3.541FE-02 7.139E-02 1.0718-01 7.047E-03 0.330
HG-203 70.83 -8.020E-02 1.699E+00 2.563E+00 4.557E-01 -0.031
72.87 5.737E-01 8.683E-01 1.483E+00 2.562E-01 0.387
279.20 * -2.258E-03 3.861E-02 6.497E-02 4.503E-03 -0.035
BI-207 72.81 1.129E-01 1.971E-01 3.371E-01 3.865E-02 0.335
+ 74.97 8.317E~01 1.805E-01 2.696E-01 3.087E-02 3.085
569.70 3.554E~02 3.427E-02 5.786E-02 3.125E-03 0.614
1063.66 * -1.245E-02 5.735E-02 8.999E-02 6.400E-03 -0.138
1770.23 7.181E-01 4 .356FE-01 8.818E-01 5.357E-02 0.814
PB-210 46.54 * 5.194E+00 8.458E+00 1.478E+01 1.290E+00 0.352
PB-211 404 .85 * -2.332E-01 6.771E-01 1.076E+00 5.159E-01 -0.217
427.09 5.340E~01 1.621E+00 2.685E+00 1.230E+00 0.199
832.01 -4.017E-01 1.114E+00 1.760E+00 9.089E-01 -0.228
RN-219 + 271.23 8.868E-01 4.606E~01 4.737E-01 4,110E-02 1.872
401.81 * -2.,188E-01 3.827E~-01 5.981E-01 7.997E-02 -0.366
RA-223 81.07 -3.281E-01 2.510E-01 3.492E-01 4.048E-02 -0.940
83.79 2.460E-01 1.441E-01 2.283E-01 2.678E-02 1.078
94 .87 8.199E-01 4.774E-01 7.610E-01 7.846E-02 1.077
144.24 7.138E-01 6.819E-01 1.153E+00 8.989E-02 0.619
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Full Combined Activity-MDA Report (continued) Page : 7
Sample ID : G247797004 Acquisition date : 5-MAR-2010 10:29:54

-—-- Non-Identified Nuclides --—--

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
154.21 1.260E-01 3.912E-01 6.436E-01 4.825E~02 0.196
+ 269.46 6.891E-01 3.560E-01 3.767E-01 2.595E-02 1.829
323.87 * 8.401E-02 6.804E-01 1.011E+00 1.653E-01 0.083
+ 338.28 5.822E+00 1.769E+00 2.409E+00 2.537E-01 2.417
AC-227 79.69 4.687E~01 1.366E+00 2.085E+00 3.933E-01 0.225
235.96 3.085E-02 1.619E-01 2.308E-01 2.025E-02 0.134
256,23 * -9,311E-02 2.504E-01 4. 173E-01 4,485E-02 -0.223
+ 299,98 3.187E+00 1.246E+00 1.684E+00 1.921E~01 1.893
304.50 -5.766E-03 1.672E+00 2.473E+00 3.844E-01 -0.002
334.37 1.950E+00 2.367E+00 2.798E+00 4,042E-01 0.697
TH-227 79.80 6.312E-01 1.801E+00 2.746E+00 6.340E-01 0.230
235.96 3.085E-02 1.619E-01 2.308E-01 1.864E-02 0.134
256.23 * -9.311E-02 2.505E-01 4.173E-01 5.202E-02 -0.223
+ 299.98 3.187E400 1.246E+00 1.684E+00 1.921E~01 1.893
304.50 -5.766E-03 1.672E+00 2.473E+00 3.844E-01 -0.002
334.37 1.950E+00 2.367E+00 2.798E+00 4,042E~01 0.697
TH-229 85.43 2.428E-01 2.398E-01 3.727E-01 4.411E-02 0.651
+ 88.47 5.573E~01 1.491E-01 2.388E-01 2.838E~02 2.334
193.51 * -5.961E-02 5.293E-01 8.446E-01 5.481E-02 -0.071
+ 210.85 2.008E+00 1.284E+00 1.558E+00 1.024E-01 1.289
PA-231 283.69 * 1.038E+00 1.369E+00 2.380E+00 3.215E-01 0.436
+ 301.36 2.047E+00 7.966E-01 1.092E+00 1.178E-01 1.876
TH-231 81.07 -3.281E-01 2.510E-01 3.492E-01 4.048E-02 -0.940
83.79 2.460E-01 1.441E-01 2.283E-01 2.678E-02 1.078
94.87 8.199E-01 4.774E-01 7.610E-01 7.846E-02 1.077
144.24 7.138E-01 6.819E-01 1.153E+00 8.989E-02 0.619
154.21 1.260E-01 3.912E-01 6.436E-01 4 ,825E~02 0.196
+ 269.46 6.891E-01 3.560E-01 3.767E-01 2.595E-02 1.829
323.87 * 8.401E-02 6.804E-01 1.011E+00 1.653E-01 0.083
+ 338.28 5.822E+00 1.769E+00 2.409E+00 2.537E-01 2.417
PA-233 + 300.13 1.442E+00 5.744E-01 7.591E-01 1.043E-01 1.900
311.90 * -9.669E-03 5.930E-02 9.849E-02 6.718E-03 -0.098
340.48 1.696E+00 8.536E-01 1.262E+00 2.945E-01 1.344
PA-234 94.67 4.183E-01 1.826E-01 2.885E-01 3.942E-02 1.450
98 .44 6.682E-02 9.669E-02 1.523E-01 8.524E-02 0.439
111.00 -7.169E-02 1.806E-01 2.931E-01 3.405E-02 -0.245
131.20 3.508E-02 1.101E-01 1.640E-01 1.100E-02 0.214
569.50 2.428E-01 3.051E~01 5.074E-01 2.741E-02 0.478
733.00 2.159E-01 4.2315-01 6.456E-01 1.372E-01 0.334
880.51 -3.028E-02 2.842E-01 4.638E-01 3.686E-02 -0.065
883.21 -5.555E-02 2.935E-01 4.713E-01 3.164E-01 -0.118
926.50 -6.200E~-02 1.887E-01 2.995E~01 7.518E-02 -0.207
946.00 * -1.240E-01 3.029E~01 4.752E-01 8.782E-02 -0.261
949.00 8.507E-02 4.510E-01 7.517E-01 5.988E-02 0.113
PA-234M 766.42 9.211E+00 1.402E+01 2.049E+01 1.032E+01 0.450
1001.03 * -2.359E+00 5.094E+400 7.962E+00 7.259E-01 -0.296
TH-234 63.29 * -1.887E-01 1.783E+00 2.971E+00 5.980E-01 -0.064
+ 92.59 3.187E+00 1.275E+00 1.333E+00 3.069E-01 2.392
U-238 63.29 * -1.887E-01 1.783E+00 2.971E+00 5.980E-01 -0.064
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Full Combined Activity-MDA Report (continued) 8

Page :
Sample ID : G247797004 Acquisition date : 5-MAR-2010 10:29:54

-~—— Non-Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 92.59 3.187E+00 1.098E+00 1.333E+00 1.441E-01 2.392
NP-239 99.53 2.136E-01 1.62%E-01 2.818E~01 2.664E-02 0.758
103.37 -4.874E-02 9.748E-02 1.580E-01 1.402E-02 -0.308
106.12 4.325E-03 8.095E-02 1.342E-01 1.142E-02 0.032
117.23 * =-1.735E-01 3.937E-01 6.363E-01 4.669E-02 -0.273
228.18 1.040E-01 2.220E-01 3.607E-01 2.394E-02 0.288
277.60 2.518E~01 1.738E-01 3.106E-01 2.066E-02 0.811
AM-241 59,54 * 9.625E-02 2.1498-01 3.698E-01 4.668E-02 0.260
CM-247 278.00 8.258E-01 7.429E-01 1.311E+400 8.721E-02 0.630
287.50 -4.453E-01 1.177E+00 1.945E+00 1.288E-01 -0.229
402.40 * -2.000E-02 3.520E-02 5.517E-02 3.114E-03 -0.362
CF-249 252.80 5.965E-02 8.953E-01 1.524E+00 1.018E~01 0.039
333.37 1.535E-01 2.454F-01 2.850E-01 1.804E-02 0.539
388,16 * =-2.751E-02 3.767E-02 5.928E-02 3.366E-03 -0.464
CF-251 177,52 * =9.285E-02 1.310E-01 2.043E-01 1.308E-02 ~0.455
227.38 -1.295E-01 3.725E-01 5.815E~-01 3.858E-02 -0.223
285.41 -1.404E+00 2.122E+00 3.456E+00 2.291E-01 -0.406
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VAX/VMS Nuclide Identification Report Generated

R R R R R A S S E N F R R SRS R SRR RAESEREEEE SR LR SRR EEREAEEE RS RS EREEEEEEEEEEEEEE R

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
[IE R E R RS R R AR E R AR SRR R R R RS EER R R R RS SRR EEERERE R SRR R R R R R
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA . ARCHIVE.GAMMA]G247797004 *
* Acquisition date : 5-MAR-2010 10:29:54 Detector SN# : *
* Detector ID : GAMO4 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 02:00:01.49 Half life ratio : 8.000 *
IE R ERE P RS ESEEE RS AR SRR AL R EEEEEEEEEEEEEEEEEEEEEEREETEEEEEREEEEEESREREE IR B R I
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : S$SOLID *
* Sample ID : G247797004 Analyst initials: MXRI *
* Batch Number : 957136 Sample Quantity : 1.3846E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
R R A AR R TR FEEEFEEEEERE S EEEEREEEESEEESEEESEEERERNESEEEEEEEEEEEREEEE B R RS TR
* *
* QC DATA *
* Standard Weight : 0.00000 *
* CALIB. DATE/TIME : 5-MAY-2009 14:25:41 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS5 Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
EE R AR AL RS EEYESEFEE SRS ERNESERSEEEEEEE SR EEEEEEEEEE RS SRR R R R EEEE IR R R R R

Combined Activity-MDA Report

——~— Identified Nuclides —----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.907E+01 3.344E+00 5.113E-01 0.000E+00
CD-109 3.703E+00 9.708E-01 1.358E+00 0.000E+00
SN-126 3.615g-01 9.478E-02 1.336E~01 0.000E+00
TL-208 5.469E-01 9.578E-02 5.740E-02 0.000E+00
BI-211 4.608E+00 5.520E-01 3.096E-01 0.000E+00
BI-212 1.823E+00 8.069E~01 8.577E-01 0.0008+00
PB-212 1.998E+00 1.976E-01 9.182E-02 0.000E+00
BI-214 1.324E+00 2.117E-01 1.132E-01 0.000E+00
PBR-214 1.673E+00 2.198E-01 1.126E-01 0.000E+00
RA-224 4.579E+0Q 1.376E+0Q 9.842E-01 0.000E+00
RA-226 1.324E+00 2.117E-01 1.132E~-01 0.000E+00
AC-228 1.972E+00 3.954E-01 2.263E-01 0.000E+00
RA-228 1.972E+00 3.954E-01 2.263E-01 0.000E+00
TH-228 1.998E+00 1.976E-01 9.182E-Q2 0.000E+QO
TH-232 1.972E+00 3.954E-01 2.263E-01 0.000E+00
U-235 1.608E-01 1.993E~01 3.561E-01 0.000E+0Q0
Np-237 1.079E+00 3.593E-01 4,629E-01 0.000E+00
ANH-511 1.033E-01 6.358E-02 4.808E-02 0.000E+00
-—-~ Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM )y Ided (pC1i/GRAM )
BE-7 -2.090E-01 2.999E-01 4.845E-01 0.000E+00 NOT IDENT.
NA-22 -2.483E-02 4.477E-02 7.287E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+00 1.500E+06 0.000E+00 0.000E+00 SHORT HLIF
5C-46 2.974E-02 3.989E-02 7.212E-02 0.000E+00 FAIL ABUN
v-48 1.494E-02 7.265E-02 1.249E-01 0.000E+00 NOT IDENT.
CR-51 4.374E-02 3.431E-01 6.102E-01 0.000E+00 NOT IDENT.
MN-54 3.266E-02 4.020E-02 7.274E-02 0.000E+00 NOT IDENT.
CO-56 -5.049E-04 3.944E-02 6.741E-02 0.000E+00 NOT IDENT.
CO-57 -3.388E-04 2.438E-02 4.305E-02 0.000E+00 NQT IDENT.
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CO-58
FE-59
CO-60
ZN-65
SE-75
SR-85
Y-88
Y-91
NBE-94
NB-95
NB-95M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN~-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-12¢
SB-126
SB-127
I-131
TE-132
BA-133
I-133
CS-134
CS-135
I-135
CS-136
BA-137M
C5~-137
CE-139
BA-140
LA-140
CE-141
CE-143
CE-144
PM-144
PR-144
PM-146
ND-147
PM-149
EU-152
GD-153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
RN-219
RA~223
AC-227
TH-227
TH-229
PA-231
TH-231
PA-233
PA-234
PA-234M
TH-234
U-238
NP-239
AM-241
CM-247
Cr-249

-4 ,627E-02
7.132E-02
-4 .249E-04
~-3,394E-02
5,.953E-03

0.000E+00

1.695E-02
-8.231E+00
2.692E-02

1.579E-02
3.738E-02
-1.719E-02
-6.356E4+00

0.000E+00
~5.724E-03
-1.654E-01
-1.654E-01
-8,499E-05
-8.495E-03

5,906E-02
-7.912E+00

7.526E-03
-1.178E-03
-2.126E-02
.577E-02
.144E+00
L432E-02
.456E-03
.707E-01
.005E-02
.053E-01
.033E-03
.000E+00
.000E+00
.245E-01
.000E+00
.650E-02
.845E-02
.062E-02
.387E~02
.203E-03
.028E-02
L664E-02
.000E+00
L722E-01
.130E-03
.506E-01
.730E-03
.151E-01
.231E4+01
.328E-02
.254E-01
.998E~02
.651E-01
L.921E-02
.513E-02
.693E-01
.600E-03
.258E~03
.245E-02
.194E+00
.332E-01
.188E-01
.401E-02
.311E-02
.311E-02
.961E-02
.038E+00
LA01E-02
-9,.669E-03
-1.240E-01
-2.359E+00
-1.887E-01
-1.887E-01
-1.735E-01

9.625E-02
-2.000E-02
-2.751E-02

1 || [
NN A LSNON OO WOUT WS

1

1
FWHREURFOLNOIRO

11 [ [
s o N N U2V o R o R s o WS 1 SO REI Nl b N

Page 208 of 529

WWR WP AN ORI OWOOUNWWN RO OCWOHFOTBRNWKNDOONNWWHOFE R SOR R NOWW IO D WRNWWWWR SR O WRN RS D WL

.775E-02
.014E-01
.948E-02
.140E-01
.498E-02
.250E-02
.867E-02
.b28E+01
.368E-02
.856E-02
.324E-01
.995E-02
.347E401
.518E+17
.957E-02
.095E-01
.090E-01
.812E~02
.407E-02
.072E-02
.383E+01
.392E-02
.710E-02
.313E-02
.101E-02
.385E+00
.237E-01
.554E-01
.459E+00
.131E-01
.784E-01
.168E-02
.025E+04
.044E-01
.709E-01
.612E+16
.182E-01
.501E-02
.698E-02
.772E-02
.647E-01
L622E-02
.288E-02
.435E+02
.124E-01
LAT71E-02
.612E+00
.273E-02
.232E-01
.137E+02
.791E-02
.339E-02
.267E-01
.982E~02
.411E-01
.440E-02
.203E-01
.209E-02
.784E-02
.620E-02
.289E+00
.636E-01
.751E-01
.668E-01
.454E-01
.455E-01
.187E-01
.341E+00
.668E-01
.811E-02
.968E-01
.9892E+00
.748E+00
.7488+00
.858E-01
.106E-01
.449E-02
.691E-02

WS WWORHERPNOB SRR OOOWR NP R OIS RWORRALEFUNFON OO NNNOSEHERFRERFR SO JUNS ARG ONE N IS (R ~d~Jd = oy

.746E-02
.791E-01
.744E~02
.574E-01
.184E-02
.255E-02
.338E-02
.059E+01
.173E-02
.530E-02
.016E-01
.186E-01
.235E+01
.000E+00
.660E-02
.909E-01
.909E-01
.841E-02
.865E-02
.673E-02
.230E401
.409E-02
.692E-02
.150E-01
.637E-01
.671E+01
.003E-01
.543E-01
.653E+00
.009E-01
.512E+00
.521E-02
.000E+00
.539E-02
.897E-01
.000E+00
.872E-01
.746E-02
.070E-02
.897E~-02
.467E-01
.568E-01
.115E-01
.000E+00
.161E-01
.834E-02
.368E+00
.380E-02
.370E-01
.933E+02
.609E-01
.382E-01
.079E-01
.876E-01
.377E-01
.160E-01
.998E-01
.609E-02
.737E-02
.088E-02
.584E+01
.108E+00
.159E-01
.046E4+00
.334E-01
.334E-01
.820E-01
L467E+00
.046E+00
.019E-01
.810E-01
.050E+00
.168E+00
.168E+00
.708E-01
.947E-01
.681E-02
.108E-02

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+4+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+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+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0Q0
.000B+00
.000E+00
.000E+00
.000E+0Q0

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
FATI, ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT,
NOT IDENT.
SHORT HLIF
FATL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT,
NOT IDENT.
NOT IDENT,
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT TIDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

FATIL ABUN

NOT IDENT.
FAIL ABUN

FATIL ABUN

NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
FATL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

FATIL ABUN

FAIL ABUN

FAIL ABUN

FATL ABUN

NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.




CF-251 -9.285E-02 1.284E-01 2.137E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:33:13.10

R R R R e R E R R R R R EE E R R S SRR R EE SRR RN RS EE R LR RS EEEEESE R EEREEEEERESEEEEEEEEEEE]

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 28414 *
R R R R R e E e R R R E R R R E SRR R R SRR R E SRS R AR R AR SR SRR EEE SRR AR R SRR EEEEEEEEREEEEEEEESES]
Configuration : DKA10Q: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247797004.CNF;1

Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:29:54.
Sample 1D : G247797004 Sample quantity : 1.38460E+02 GRAM
Detector name : GAMO4 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.49 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXRIL

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

ISR F SRS EEREEETEEFESEEERFEEEEREEEEEEREEEEEREEESEEREEEEEEEEEEEEIEE TR R R R E IR I I

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn $Eff pCi/GRAM pCi/GRAM $Error
K-40 1460.82 1650 10.66* 1.074E+00 3.907E+01 3.907E+01 8.73
CD-109 88.03 247 3.70* 5.016E+00 3.615E+00 3.703E+00 26.76
SN-126 64.28 -———=-—- 9.60 2.203E4+00 ~——=~- Line Not Found ------
86.94 247 8.90 5.016E+00 1.503E+00 1.503E+00 48.50

87.57 247 37.00* 5.016E+00 3.615E-01 3.615E-01 260.76

TL-208 277.37 —==——- 6.60 4,326E4+00 ~—--—---- Line Not Found ------
583.19 421 85.00* 2.453E+400 b5.469E-01 5.469E-01 17.87

860.56 64 12.50 1.742E+00 8.028E-01 8.028E-01 59.03

BI-211 72.87 =—==——— 1.23 3.384E+00 —===-~- Line Not Found -——--
351.06 796 12.92* 3,624E+00 4.608E+00 4.608E+00 12.22

BI-212 727.33 91 6.67* 2.032E+00 1.823E+00 1.823E+00 45.18
785.37 65 1.10 1.895E+00 8.400E+00 8.400E+0Q0 56.73

1620.50 --————= 1.47 9.986E-01 --——-- Line Not Found -=--~--

PB-212 74.82 398 10.28 3.642E+00 2.885E+00 2.885E+00 23.78
77.11 552 17.10 3.923E+00 2.229E+00 2.229E+400 18.35

238.63 1550 43.60* 4.823E+00 1.,998E+00 1.998E+00 10.09

300.09 144 3.30 4.081E+00 2.897E+00 2.897E+00 38.44

BI-214 609.32 525 45.49*  2.,365E+00 1.324E+00 1.324E+00 16.32
1120.29 115 14.92 1.356E+00 1.543E+00 1.543E+00 40.86

1764 .49 ——~-——— 15.30 9.529E-01 ——=--~- Line Not Found =-----—-

PB-214 74 .82 398 5.80 3.642E+00 5.114E+00 5.114F+00 23.10
77.11 552 9.70 3.923E4+00 3.930E+00 3.930E+00 20.12

242.00 331 7.25 4,783E+00 2.589E+00 2.589E+00 31.21

285,22 430 18.42 4.130E+00 1.533E+00 1.533E+00 16.29

351.93 796 35.60* 3.624E+00 1.672E+00 1.673E400 13.41

RA-224 240.99 331 4,10* 4.783E+00 4.579E+00 4.579E+00 30.67
RA-226 609.32 525 45,49* 2 _.365E+00 1.324E+00 1.324E+00 16.32
1120.29 115 14.92 1.356E+00 1.543E+00 1.543E+00 40.86

1764.49 -———=--- 15.30 9.529E-01 -———-~- Line Not Found -----—-

AC-228 338.32 228 11.27 3.733E+00 1.467E+00 1.467E+00 50.17
911.20 310 25.80* 1.651E+00 1.972E+00 1.972E+00 20.46

968.97 126 15.80 1.557E+00 1.385E+400 1.385E+00 55.35
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Nuclide Line Activity Report (continued)

Page :
Sample ID : G247797004 Acquisition date : 5-MAR-2010 18:29:54

Nuclide Type:
Uncorrected Decay Corr

Nuclide Enerqgy Area %Abn SEff pCi/GRAM pCi/GRAM
RA-228 338.%2 228 11.27 3.733E4+00 1.467E+00 1.467E+00
911.20 310 25.80*% 1.651E+00 1.972E+00 1.972E+00
968.97 126 15.80 1.557E400 1.385E+00 1.385E+00
TH-228 74,82 398 10.28 3.642E+00 2.885E+00 2.885E+00
77.11 552 17.10 3.923E+00 2.229E+00 2.229E+00
238.63 1550 43.60* 4.823E+00 1.998E+00 1.998E+00
300.09 144 3.30 4.081E+00 2.897E+00 2.897E+00
TH-232 338.32 228 11.27 3.733E4+00 1.467E+00 1.467E+00
911.20 310 25.80*% 1.651E+00 1.972E+0C0 1.972E+00
968.97 126 15.80 1.557E+00 1.385E+00 1.385E+00
U-235 89.96 164 3.47 5.256E400 2.432E+00 2.432E+00
93.35 273 5.60 5.481E400 2.408E+00 2.408E+00
143.76 —===—=~ 10.96* 6.399E+00 ——---- Line Not Found
163.33 =—=--- 5.08 6.104E+00 -~-——- Line Not Found
185.72 239 57.20 5.694E+00 1.991E-01 1.991E-01
205.31 -—--—-~ 5.01 5.352E+00 -~——-- Line Not Found
Np-237 86.48 247 12.40* 5.016E+00 1.079E+00 1.079E+00
95.86 —==--—~ 2.68 5.677E+00 —=~-——- Line Not Found
ANH-511 511.00 104 100.00* 2.729E+00 1.033E-01 1.033E-01

Flag: "*" = Keyline
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Summary of Nuclide Activity . Page : 3
Sample ID : G247797004 Acquisition date : 5-MAR-2010 10:29:54
Total number of lines in spectrum 32

Number of unidentified lines 5

Number of lines tentatively identified by NID 27 84.38%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-8igma Error %Error Flags
K-40 1.25R+09Y 1.00 3.907E+01 3.907E+401 0.341E+01 8.73
CD-109 461.40D 1.02 3.615E+00 3.703E+00 0.991E+00 26.76
SN-126 2.30E+05Y 1.00 3.615E-01 3.615E-01 0.967E~-01 26.76
TL-208 1.41E+10Y 1.00 5.469E-01 5.469E-01 0.977E-01 17.87
BI-211 7.04E+08Y 1.00 4.608E+00 4.608E+00 0.563E+00 12.22
BI-212 1.41E+10Y 1.00 1.823E+00 1.823E+00 0.823E+00 45,18
PB-212 1.41E+10Y 1.00 1.998E+00 1.998E+00 0.202E+00 10.09
BI-214 1600,00Y 1.00 1.324E+00 1.324E+00 0.216E+00 16.32
PB-214 1600.00Y 1.00 1.672E+00 1.673E+00 0.224E+00 13.41
RA-224 1.41E+10Y 1.00 4.579E+00 4.579E+00 1.404E+0Q0 30.67
RA-226 1600.00Y 1.00 1.324E+00 1.324E+00 0.216E+00 16.32
AC-228 1.41E+10Y 1.00 1.972E400 1.972E+00 0.403E+00 20.46
RA-228 1.41E+10Y 1.00 1.972E+00 1.972E+00 0.403E+00 20.46
TH-228 1.41E+10Y 1.00 1.998E+00 1.998E+00 0.202E+00 10.09
TH-232 1.41E+10Y 1.00 1.972E+00 1.972E+00 0.403E400 20.46
U-235 7.04E+08Y 1.00 1.991E-01 1.991E-01 0.73BE-01 37.07 K
NP-237 2.14E+06Y 1.00 1.079E+00 1.079E+00 0.367E+00 33.99
ANH-511 1.00E+09Y 1.00 1.033E-01 1.033E-01 0.649E-01 62.80
Total Activity : 7.022E+01 7.031E+01
Grand Total Activity : 7.022E+01 7.031E+01

Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines o Page : 4
Sample ID : G247737004 Acquisition date : 5-MAR-2010 10:29:54

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

0 129.30 90 368 1.49 258.65 255 8 1.24E~02 77.2 6.50E+00
0 209.62 110 337 1.38 419.30 415 9 1.52E-02 63.6 5.28E+00 T
0 270.25 156 336 1.27 540.58 534 13 2.16E-02 51.2 4.41E+400 T
0 328.62 138 180 1.31 657.32 652 12 1.91E-02 42.8 3.82E+00 T
0 463.20 95 157 1.80 926.49 918 13 1.32E-02 57.8 2.95E+00 T
0 770.45 73 76 4.12 1540.98 1534 15 1.01E-02 59.8 1.93E+00
0 796.76 53 121 2.47 1593.60 1583 20 7.42E-03 **** 1 _B87E+00 T
0 1442.37 13 15 1.07 2884.64 2880 9 1.76E-03 ****x 1 (Q9E+00
0 1731.74 18 12 0.73 3463.22 3456 12 2.50E-03 90.3 9.62E-01
0 1766.26 86 13 1.82 3532.24 3523 15 1.20E-02 27.5 9.52E-01
Flags: "T" = Tentatively associated
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:33:17.69

O L EE R SRR RS E R R RN R E RN S SRR AR EEE SRR EEEE SR EEEEEEESEEEESE SRS IR

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *

Ak AR AR A AR A AT FAAAXR R AR A AR KA AA AR A XX AR A AR A A A A AL A A Ak b b A A A A A AT bbbk Ak a bbbk bk kk ok ok

* *

* DETECTOR DATA *
*

* Configuration : DKA100: [CANBERRA.GAMMA ,ARCHIVE.GAMMA]G247797004.CNF;1 *
* Acquisition date : 5-MAR-2010 10:29:54. Detector SN# : *
* Detector ID : GAMO4 Sensitivity : 5.00000 *
* Geometry : CAN Energy tolerance: 1.50000 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.00000 *
* FElapsed real time: 0 02:00:01.49 Half life ratio : 8.00000 *
A AR KK A A AR A AN A A A A AA AR A A AR A A A A AR AR A AA A A A A A b AR A A A d b Ao b bbb bbb bbb bbb bhd xxk
* : *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOLID >
* Sample ID : G247797004 Analyst initials: MXRI1 >
* Batch Number : 957136 Sample Quantity : 1.38460E+02 GRAM *
A A KKK I A A KA AT A AR AR AT LT A AN AR AT A AN AT AR A AT A AR A A A A A A h Ak kA kA Ak k kA A xxdArdhk kA hkdrhhhkdhhkkkkx
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 5-MAY-2009 14:25:41.36MS Isotope *
* MSD ID : MSD Isotope *
* LCS ID : 1032-A LCS Isotope : *
LR RS R R AR R R SRR R R R E R R R B R R R I I R I R I

Combined Activity-MDA Report

--—— Identified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
K-40 3.907E+01 3.413E+00 5.096E-01 3.622E-02 76.679
CDh-109 3.703E+00 9.906E-01 1.281E+00 1.540E-01 2.889
SN-126 3.615E-01 9.671E-02 1.261E-01 1.512E-02 2.868
TL-208 5.469E-01 9.773E-02 5.616E-02 3.524E-03 9.739
BI-211 4.608E+00 5.633E-01 2.999E-01 2.027E-02 15.364
BI-212 1.823F+00 8.234E-01 8.428E-01 8.980E-02 2.162
PB-212 1.998E+00 2.016E-01 8.828E-02 7.141E-03 22.632
BI-214 1.324E+00 2.160E-01 1.109E-01 8.221E-03 11.941
PB-214 1.673E+00 2.243E-01 1.091E-01 9.509E-03 15.331
RA-224 4.579E+00 1.404E+00 9.463E-01 6.310E-02 4.838
RA-226 1.324E+00 2.160E-01 1.109E-01 8.221E-03 11.941
AC-228 1.972E+00 4.034E-01 2.234E-01 2.5158-02 8.827
RA-228 1.972E+00 4.034E-01 2.234E-01 2.515E-02 8.827
TH-228 1.998E+00 2.016E-01 8.828E-02 7.141E-03 22,632
TH-232 1.972E+00 4.034E-01 2.234E-01 2.515E-02 8.827
U-235 1.991E-01 7.382E-02 3.391E-01 5.422E-02 0.587
NP-237 1.079E+00 3.666E-01 4.366E-01 1.053E-01 2.470
ANH-511 1.033E-01 6.488E-02 4.692E-02 2.624E-03 2.202
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Combined Activity-MDA Report
Sample 1D

G247797004

(continued)
Acquisition date

~—-== Non-Identified Nuclides —--~--

Nuclide

BE-7
NA-22
NA-24
SC-46
V-48
CR-51
MN-54
CO-56
CO-57
C0O-58
FE-59
C0O-60
ZN-65
SE-T75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-95M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-126
SB-126
$B-127
I-131
TE-132
BA-133
I-133
C5-134
C5-135
I-135
C5-136
BA-137M
€s-137

Key-Line
Activity
(pCi/GRAM)

-2.090E-01
-2.483E~-02
4,934E-01
2.974E-02
1.494E-02
4 ,374E-02
3.266E-02
5.049E-04
-3.388E-04
-4.627E-02
7.132E-02
-4.,249E-04
-3.394E-02
5.953E-03
7.566E-02
1.695E-02
-8.231E+00
2.692E-02
1.579E-02
3.738E-02
-1.719E-02
-6.356E+00
-2 .352E+10
-5.724E-03
-1.654E-01
-1.654E-01
-8.499E-05
~8.495E-03
5.906E-02
~7.912E+4+00
7.526E-03
-1.178E-03
-2.126E-02
L5T7T7E-02
.144E+00
LA32E-02
.456E-03
.707E-01
.005E-02
.053E-01
.033E-03
.057E-03
.020E-01
.245E-01
.712E4+09
.650E-02
-3.845E-02
.062E-02

P s 0o LD N ~J LD O

[
[s)Res)

1
IS
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Act error

.060E-01
.568E-02
.653E-01
.070E-02
LA414E-02
.501E-01
.102E-02
.024E-02
.488E-02
.852E-02
.034E-01
.029E-02
.163E-01
.589E-02
.336E-02
.926E~-02
.580E+01
.437E-02
. 955E-02
.351E-01
.138E-02
.3732E+01
.795E+11
.038E-02
.158E-01
.153E-01
.870E-02
.477E-02
.155E-02
.411E+01
.502E-02
.765E-02
.462E-02
.286E-02
.576E+00
.282E-01
.586E-01
.489E+00
.154E-01
.964E-01
.253E-02
.230E-03
.065E-01
.744E-01
.863E+10
.206E-01
.572E-02
.774E-02

MDA
(pC1i/GRAM)

4.721E-01
7.243E-02
Half-Life
.116E-02
.234E~-01
.901E-01
.168E-02
.645E-02
.086E-02
.659E-02
.775E-01
.710E-02
.560E-01
.921E-02
.080E-02
.345E-02
.030E+01
.062E-02
.408E-02
.938E-01
.167E-01
.197E+01
alf-Life
.496E-02
.809E-01
.809E-01
.709E-02
.752E-02
.4490E-02
.177E+01
L977E-02
.476E~-02
.150E-01
.H91E-01
.583E+01
.927E-01
.498E-01
.604E+00
.947E-01
.453E+00
.319E-02
Half-Life
9.391E-02
2.791E-01
Half-Life
1.853E-01
5.636E-02
5.954E-02

HERFENNWERERPRPRSON-JUOS AL DN H-JIOS IR M- ]

5-MAR-2010 1

MDA error

3.126E-02
4.736E-03

too short

.755E-03
.564E-03
.150E-02
.187E-03
.930E-03
.837E-03
.907E-03
.356E-02
.598E-03
.032E-02
.657E-03
.955E-03
.119E-03
.469E+00
.266E-03
.617E-03
.595E-02
.D45E-03
.173E+00

L0 Lo B Lo Lo S 2 s = LI B NS o

too short

o]

.018E-03
5.437E-02
LAT71E-02
.866E-03
.074E-03
.488E-03
.208E+00
.742E-03
.893E-03
.844E-03
.408E-03
.B97E+00
.937E-02
L404E-02
.433E-01
.297E-02
.180E-01
L224E-03

SNNEPRPNERPRRPROINUO DS WM

too short

6.329E-03
2.327E-02

too short

1.423E-02
2.749E-03
2.921E-03

ge :
0:29:54

2

Act /MDA

-0.
-0.

443
343

.418
L121
.074
.456
.008
.008
.818
.402
.006
.218
.086
.069
.317
.204
.444
.213
.193
.147
.289

.088
.344
. 344
.002
.148
.793
.363
.084
.026
.185
.413
.199
.189
.022
.334
.154
.279
.127

.086
. 804

.359
. 682
.682



Combined Activity-MDA Report (continued) L
Sample ID : G247797004 Acguisition date

~——~ Non-Identified Nuclides ----

5-MAR-2010 10:29:54

Key-Line

Activity K.L. Act error MDA MDA error
Nuclide {(pCi/GRAM) Ided {pCi/GRAM)
CE-139 1.387E-02 2.829E-02 4.676E-02 2.971E-03
BA-140 -2.2038-03 2.701E-01 4.363E-01 1.451E-01
LA-140 -2.028E-02 9.818E-02 1.566E~01 1.031E-02
CE-141 2.664E-02 6.416E-02 1.062E-01 7.131E-03
CE-143 4,.533E-04 1.242E-04 Half-Life too short
CE-144 -1.722E-01 2.167E-01 3.006E-01 4,.291E-02
PM-144 7.130E-03 3.542E-02 5.728E-02 3.044E-03
PR~-144 3.506E-01 2.665E+00 4,288E+00 2.277E-01
PM-146 4.730E-03 4.360E-02 7.184E-02 6.012E-03
ND-147 4.151E-01 5.339E-01 9.150E~01 1.227E-01
PM-149 -9.231E+01 1.160E+02 1.865E+02 2.710E+01
EU-152 1.328E~-02 9.990E-02 1.558E-01 1.078E-02
GD-153 -1.254E-01 9.529E-02 1.307E-01 1.283E-02
EU~154 -5,998E-02 1.293E-01 2.066E-01 2.043E-02
EU-155 1.651E-01 1.019E-01 1.776E-01 1.548E-02
TB-160 -1.921E-02 1.440E-01 2.345E-01 1.859E-02
HO-166M 3.513E-02 6.571E-02 1.1398-01 6.271E-03
TA-182 1.693E-01 2.248E-01 3.970E-01 2.471E-02
IR-192 -6.600E-03 3,274E-02 5.422E-02 3.520E-03
HG-203 -2.258E-03 3.861E-02 6.497E-02 4.503E-03
BI-207 -1.245E-02 5.735E~-02 8.999E-02 6.400E-03
PB-210 5.194E+00 8.458E+00 1.478E+01 1.290E+00
PB-211 -2.332E-01 6.771E~-01 1.076E+00 5.159E-01
RN-219 -2.188E-01 3.827E-01 5.981E-01 7.997E-02
RA-223 8.401E-02 6.804E-01 1.011E+00 1.653E-01
AC-227 -9.311E-02 2.504E-01 4.173E-01 4.485E-02
TH-227 -9.311E-02 2.505E-01 4,173E~01 5.202E-02
TH-229 -5.961E-02 5.293E-01 8.446E-01 5.481E-02
PA-231 1.038E+00 1.369E+00 2.380E+00 3.215E-01
TH-231 8.401E-02 6.804E-01 1.011E+00 1.653E-01
PA-233 -9.669E-03 5.930E-02 9.849E-02 6.718E~03
PA-234 -1.240E-01 3.029E-01 4.752E-01 8.782E-02
PA-234M -2.359E+00 5.094E+00 7.962E+00 7.259E-01
TH-234 -1.887E-01 1.783E+00 2.971E+00 5.980E-01
U-238 -1.887E-01 1.783E+00 2.971E+00 5.980E-01
NP-239 -1.735E-01 3.937E-01 6.363E-01 4,.669E-02
AM-241 9.625E~-02 2.149E-01 3.698E-01 4.668E-02
CM-247 -2.000E-02 3.520E~02 5.517E-02 3.114E-03
CF-249 -2.751E-02 3.767E-02 5.928E-02 3.366E-03
CF-251 -9.285E-02 1.310E-01 2.043E-01 1.308E-02
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Act /MDA

-0.
-0.

1
<

slalelolelelclelelelele)

.297

005
130

.251
.573

124

.082
.066
.454
. 495
. 085
. 960
.290
.929
.082
.308
.426
.122
.035
.138
.352
.217
.366
.083
.223
.223
.071
.436
.083
.098
.261
.296
.064
.064
.273
.260
.362
.464
.455



VAX/VMS Nuclide Identification Report Generated

B L e R R R RS E R R EEE R EE R R R SRS EE NS E RS RS R LR SRR R R R LT EESEEEEIEE RS

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
A KA KA AT A A A KA A AN KA AL A A AA AL A A A KA AR A A A AA A AR AA A A AR AT A A AN A AR A AR AR A A AR AR AR A A A A KK A d A
* *
* DETECTOR DATA *
* *
* Configuration 1 SYSSSYSROOT: [ALPHA.ARCHIVE. GAMMA]G247797004 *
* Acquisition date : 5-MAR-2010 10:289:54 Detector SN# : *
* Detector ID : GAMO4 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Flapsed live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 02:00:01.49 Half life ratio : 8.000 *
KA A AR A KA AAKTA A AR AR AA A LA A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A b A kb A b d &
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G247797004 Analyst initials: MXR1 *
* Batch Number : 957136 Sample Quantity : 1.3846E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
AAkA KA A AA XK AAAA A KA AR A A A A A A A A A A A A A A A A A A A AR A XA A A A A A A A A A AT A A A A A A A AT A A A AT XA A A HH A X h kK
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 5-MAY-2009 14:25:41 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope *
kA A KA I ARAAE A A AR AAT AR AR A AT A A A A A A A AR AT A A A A A A A AT A A A AR AT I AT A AN AT A A A A XA A AN TR AR AR A * &

Combined Activity-MDA Report

—-~—— TIdentified Nuclides —-—--

Activity Act Error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.907E+01 3.344E+00 2.558E-01 1.706E+00
CD-109 3.703E+00 9.708E-01 6.794E-01 4.953E-01
SN-126 3.615E-01 9.478E-02 6.684E-02 4.836E-02
TL-208 5.469E-01 9.578E-02 2.872E-02 4.887E-02
BI-211 4.,608E+00 5.520E-01 1.549E-01 2.816E-01
BI-212 1.823E+00 8.069E-01 4.291E-01 4.117E-01
PB-212 1.998E+00 1.976E-01 4,593E-02 1.008E-01
BI-214 1.324E+00 2.117E-01 5.665E-02 1.080E-01
PB-214 1.673E+00 2.198E-01 5.634E-02 1.121E-01
RA-224 4.579E+00 1.376E+00 4.924E-01 7.021E-01
RA-226 1.324E+00 2.117E-01 5.665E-02 1.080E-01
AC-228 1.972E+00 3.954E-01 1.132E-01 2.017E-01
RA-228 1.972E+00 3.954E-01 1.132E-01 2.017E-01
TH-228 1.998E+00 1.976E-01 4.593E-02 1.008E~01
TH-232 1.972E+00 3.954E-01 1.132E-01 2.017E~-01
U-235 1.608E-01 1.993E-01 1.782E-01 1.017E-01
NP-237 1.079E+00 3.593E-01 2.316E-01 1.833E-01
ANH-511 1.033E-01 6.358E-02 2.405E-02 3.244E-02
-~-- Non-Identified Nuclides ----
Key-Line
Activity K.L Act error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
BE-7 ~2.090E-01 2.999E-01 2.4248-01 1.530E-01 NQT IDENT.
NA-22 ~2.483E-02 4.477E-02 3.646E-02 2.284E-02 NOT IDENT.
NA-24 4.934E+05 1.500E+06 0.000E+00 7.653E+05 SHORT HLIF
8C-46 2.974E-02 3.989E-02 3.608E-02 2.035E-02 FAIL ABUN
vV-48 1.494E-02 7.265E-02 6.247E-02 3.707E-02 NOT IDENT.
CR-51 4.374E-02 3.431E-01 3.053E-01 1.751E-01 NOT IDENT.
MN-54 3.266E-02 4.020E-02 3.639E-02 2.051E-02 NOT IDENT.
CO-56 ~5.049E-04 3.944E-02 3.373E-02 2.012E-02 NOT IDENT.
C0-57 ~3.388E-04 2.438E-02 2.154E-02 1.244E-02 NOT IDENT.
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C0O-58
FE-59
C0-60
ZN-65
SE-75
SR-85
Y~88
Y-91
NB-94
NB-85
NB-95M
ZR-95
MO-9%
TC-99M
RU-103
RH-106
RU-1086
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-126
SB-126
SB-127
I-131
TE-132
BA-133
I-133
CS-134
Cs-135
I-135
CS-136
BA-137M
cs-137
CE-139
BA-140
LA-140
CE-141
CE-143
CE-144
PM-144
PR-144
PM-146
ND-147
PM-149
EU-152
GD~153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
RN-219
RA-223
AC-227
TH-227
TH-229
PA-231
TH-231
PA-233
PA-234
PA-234M
TH-234
U-238
NP-239
AM-241
CM-247
CF-249

-4.627E-02
7.132E-02
-4,249E-04
-3.394E~-02
5.953E-03
7.566E-02
1.695E-02
8.231E+00
2.692E-02
1.579E-02
3.738E-02
-1.718E-02
-6.356E+00
-2.352E+16
-5.724E-03
-1.654E-01
-1.654E-01
-8.499E-05
-8.495E-03
5.906E-02
-7.912E4+00
7.526E-03
-1.178E-03
-2.126E-02
.577E-02
.144E+00
L432E-02
.456E-03
.707E-01
.005E-02
.053E-01
.033E-03
.057E+03
.020E-01
.245E-01
.712E+15
.650E-02
.845E-02
.062E-02
.387E-02
.203E-03
.028E-02
.664E-02
.533E+02
.722E-01
.130E-03
.506E-01
.730E-03
.151E-01
L231E+01
.328E-02
.254E-01
.998E-02
.651E-01
.921E-02
.513E-02
.693E-01
-6.600E-03
-2.258E-03
-1.245E-02
5.194E+00
-2.332E-01
-2.188E-01
8.401E-02
-9_.311E-02
-9.311E-02
-5.961E-02
1.038E+00
8.401E-02
-9.669E-03
-1.240E-01
-2 .359E+00
-1.887E-01
-1.887E-01
~-1.735E-01
9.625E-02
-2.000E-02
-2.751E-02

WO SDWEOD LW,

| I LI I I |
MMM N

1

Rl RO PO B
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.775E-02
.014E-01
. 948E-02
.140E-01
.498E-02
.250E-02
.867E-02
.52B8E+01
.368E-02
.856E-02
.324E-01
.995E-02
.347E4+01
.518E+17
.957E-02
.095E-01
.090E-01
.812E-02
.407E-02
.072E-02
.383E+01
.392E-02
.710E-02
.313E-02
.101E-02
.385E+00
.237E-01
,b54E-01
L459E+00
.131E-01
.784E-01
.168E-02
,025E+04
.044E-01
.709E-01
.612E+16
.182E-01
.b01E-02
.698E-02
.772E-02
.647E-01
.622E-02
.288E-02
.435E+02
.124E-01
L471E-02
.612E+00
.273E-02
.232E-01
.137E+02
.791E-02
.339E-02
.267E-01
.982E-02
L411E-01
.440E-02
.203E-01
.209E-02
.784E-02
.620E-02
.289E+00
.636E-01
.751E-01
.668E-01
.454E-01
.455E-01
.187E-01
.341E+00
.668E-01
.811E-02
.968E-01
.992E+00
. 748E+00
.748E+00
.B58E-01
.106E-01
.449E-02
.691E-02

WNRFRWHERPR BN SNNOWUT DS WNNUORORPOOORWNNHOUDNNINNWROORDOW-IHR PR NO@UIN D R IWRNNNNWO R WWRNWW WO N

.875E-02
.960E-02
.374E-02
.875E-02
.594E-02
.629E-02
.670E-02
.031E+01
.08BE-02
.767E-02
.009E-01
.934E-02
.118E+01
.000E+00
.332E-02
.456E-01
.456E-01
L422E-02
.934E-02
.839E-02
.116E+01
.708E-02
.347E-02
.754E-02
.188E-02
.362E+00
.003E-01
.272E-01
.327E400
.005E-01
.565E-01
.263E-02
.000E+00
.772E-02
.449E-01
.000E+0Q0
.364E~02
.875E-02
.037E-02
.450E-02
.235E-01
.844E-02
.579E~02
.000E+00
.581E~01
.918E~-02
.185E+00
.692E~02
.688E-01
.669E+01
.052E-02
.914E-02
.040E-~-01
.387E~02
.189E~-01
.803E~02
.000E-~-01
.806E~02
.370E~02
.547E~-02
.927E+00
.541E~01
.081E-01
.232E~01
.168E-01
.168E-01
.413E-01
.234E+00
L232E-01
.099E-02
.406E-01
.027E+00
.585E+00
.585E+00
.356E-01
.975E-01
.B42E-02
.056E~02

HEHRROOMNEFENWONEFERP WP WBNRP R WIOO RSN PR HRWSRHERE S RO~ B W RN PR RPRPRORWLGN P P P RN DN O e

.826E-02
.172E-02
.014E-02
.814E-02
.295E-02
.168E-02
.463E-02
.290E+01
.718E-02
.477E-02
.757E-02
.569E-02
.874E+00
.000E+00
.019E-02
.579E~01
.577E~-01
.435E-02
.738E-02
.078E-02
.055E+00
.751E-02
.383E-02
.731E-02
.643E-02
.788E+00
.141E-01
.928E-02
.444E-01
.772E-02
.482E-01
.126E-02
.230E+03
.326E-02
.719E-02
.000E+00
.029E-02
.786E-02
.887E-02
.414E-02
.350E-01
L.909E-02
.208E-02
L242E+02
.084E-01
.771E-02
.332E+00
.180E-02
.669E-01
.801E+01
.995E-02
.765E-02
.465E-02
.093E-02
.201E-02
L.286E-02
.124E-01
.637E-02
.930E-02
.868E-02
.229E+00
.386E-01
.914E-01
.402E-01
.252E-01
.253E-01
.647E-01
.843E-01
L402E-01
.965E-02
.514E-01
.547E+00
.916E-01
.916E-01
.968E-01
.075E-01
.760E-02
.883E-02

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
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NQOT IDENT.
NOT IDENT.
NQOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FATL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
FAIL ABUN

FAIL ABUN

NOT IDENT.
FATIL ABUN

NOT IDENT.
NQOT IDENT.
FAIL ABUN

FAIL ABUN

FAIL ABUN

FATL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT,.
FATIL ABUN

FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.



CF-251 -9.285E-02 1.284E-01 1.069E-01 6.552E-02 NOT IDENT.
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* kA kK

GEL laboratories LLC
2040 SAVAGE ROAD
CHARLESTON , SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*

LR R R R
LR R R R I

LR EEEE R TR AR RIS A

dhk ok hkokkokok ok ok okok ok koA okokokok ok
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ENERGY

46.
49,
57.
59.
63.
63.
64.
67.
69.
70.
72.
72.
2.
74,
4.
74 .
74.
7.
7.
77.
79.
79.
80.
80.
80.
81.
81.
81.
83.
83.
85.
86.
86.
86.
86.
87.
88.
88.
89.
91,
92.
92.
93.
94 .
94,
94.
95.
97.
98.
99.
100.
103.
103.
105.
106.
109.
111.
111.
116.
117.
121.
121.
122.
123.
131.
133.
136.

54
72
36
54
29
29
28
75
67
83
81
87
87
82
82
82
97
11
11
11
69
80

MDA COUNTS

227.
261.

0.
253.
315.
315.
266.
338.
345.
340.
342.
342.
342,
344,
344.
344.
344.
345.
345.
345.
322,
322.
357,
357.
376.
412,
412.
412,
333.
333.
379.
451.
451.
438.
438,
348.
348.
349.
350.
350.
351.
351.
352.
269,
275.
275,
327.
348.
283.
274,
258,
327.
309.
251.
296.
280.
320,
320.
304.
313.
301.
299,
299.
303.
280.
316.
282.

0500
9172
0000
0437
2704
2704
7931
5239
4828
9443
4740
5198
5198
0037
0037
0037
1162
1222
7222
7222
6002
6746
6857
7377
1341
7248
7835
7835
7669
7669
9017
2036
2671
7816
9145
5574
8736
1766
1947
9738
9713
9713
4794
3163
1504
1504
3447
4566
7061
6340
5236
8432
5180
1868
3895
3588
5033
9112
4860
8865
8571
1703
3026
7891
1918
3086
1908
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136.
140.
140,
143.
144.
144,
145.
152.
153.
154.
154.
156.
158.
159.
162,
163.
165.
176.
177.
181.
184.
185.
193.
197.
205.
210.
215.
222.
227.
228.
228,
235,
235.
235.
238.
238.
240.
242 .
244,
252,
252.
256.
236.
260.
264,
268,
269,
269,
271.
273.
276.
277.
277.
278.
279.
279.
280.
283.
284.
285.
285.
287.
293.
295.
295.
298.
299.
299,
300.
300.
300.
301.
302.
304.
304.
304.
308.
311.

264.
316.
.0000
.2979

314

310.
310.
319.
309.
310.
314.
314.
338.
277.
283.
266.
266.
252,
289.
303.
261.
267.
254.
275.
276.
297.
235,
241,
239.
261.
230.
230.
229,
233.
233.
217,
217.
217.
217.
218.
194,
193,
222.
222.
181.
168.
188.
198.
198.
199,
249,
182.
180.
178,
188.
205.
225.
220.
158.
171.
197.
198.
182.
.0000
l6l.
161.
161.
161.
161,
161.
l61.
161.
162.
158.
152.
152.
152.
134.
147.

9913
9702

3729
3729
1853
7064
0496
6423
6423
5350
4336
9271
1921
4219
3766
2265
5934
7097
9789
2085
2228
3240
8300
6561
3704
5944
4384
7967
8008
6612
1766
1766
0480
0480
5471
7613
3293
7784
0959
7725
7725
2862
9533
0130
7387
7387
0517
0375
9264
3896
6312
5693
8470
6878
4723
8232
5468
0136
0009
8806

2948
3947
7431
9322
9322
9484
9484
9538
1159
4642
8008
8008
8439
5002
8076
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316.
319.
320.
323.
323.
328.
333.
334.
334.
338,
338.
338.
338.
338.
340.
340,
344.
351.
351.
356.
364.
366.
383.
388.
388.
391.
400.
401.
402.
404.
410.
414,
423.
427.
427.
433,
453,
463,
468,
473.
476,
477.
487.
492.
497.
511.
514.
527.
529.
531.
537.
546,
563.
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
614.
618.
621.
621.
633,
635.
636.
645.
657.
661.
661.
664.
666.
666.
6717.

151.
150.
142.
147,
. 7193
156,
124,
.1005

147

124

124,
160.
160.
160.
160.
160.
170.
170.
141.
124,
124,
117.
117.
126.
116,
131.
139,
93.
114.
116.
117.
121.
108.
110.
142,
127.
113.
109.
118.
L1537
88.
99.
98.
102.
85.
84.
101.
103.
91.
91.
.0000
64.
86.
.0000
80.
81.
90.
85.
86.
91.
100.
122.
L7135
.7135
.7580
.9343
.5066
.9097
.9097
.0887
.3871
.3008
.6384
L7139
.2399
.2399
L0000
. 7820
.0594
L7119

Q0o oo
jteRNe el

~J1 0o 0o DODOJI-INCo0 M ]
~NOMNOORWRE M-I RO

1337
5500
2609
7193

3306
0058

1005
2985
2985
3036
3036
3036
7663
7746
4469
7055
7834
7032
2697
0947
9202
9225
7837
0561
3096
3705
4021
5436
1401
3936
0412
3101
3311
7368
2196

8007
9839
1369
3188
2081
4249
3707
2113
1441
4065

9428
5223

1177
4522
1480
8108
3918
2437
1019
0067
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685.
695.
696.
696.
697.
702.
706.
711,
720.
721.
122.
122.
723.
124.
727.
733.
735.
739.
747 .
752.
753.
756.
763.
765.
766.
777.
778.
783.
785.
795.
801.
810.
810.
815.
818.
832.
834.
836.
846.
856.
860.
871.
873.
875,
879.
880.
883.
884.
889.
898.
911.
911.
911.
926.
937.
944,
946.
949.
962.
964.
966.
968.
968.
968.
983.
996.
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112,
1115.

. 7304
.2470
.8996
L7441
.3698
.4070
L2451
.1394
. 3245
.0000
.4632
L4670
L4631
.3855
.1820
L6462
L2905
.6405
L4411
.9324
.4203
.6700
.3547
.2148
.6525
23125
.5173
L7286
.5287
.5933
.5563
L4255
L2651
.6083
. 5860
.5830
.9853
.0000
.5589
. 6560
L7273
.1524
L2870
.0000
.3656
L4112
L4617
.4538
. 6533
.8060
.0696
.0696
.0696
4433
.5961
.6149
L7910
.7815
. 7807
. 8461
. 7996
.9062
.9062
.9062
.3173
.0453
.3098
.1688
.6221
.0000
. 9624
.8204
. 8204
.9148
.0157
L4251
.7087
.7954
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189,
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274,
1274.
1291.
1298,
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764,
1764.
1770.
1771.
1791.
1836.

63.
63.
63.
63.
.0000

76.

84.

88.

84.

74.

70.
119.

82.
.0000
56.
56.
57.
38.
.0000
42,
37.
30.
.0000
46.
27.
.0000
21.
l6.
32.
28.
19.
.0000
.3766
.2706
.2706
L5717
.1448
.0000
.3868

e
NOJdWs SO

1283
1283
1340
1484

0464
8479
3841
3879
3126
8277
7168
9468

7234
7631
6936
3224

2845
7824
4740

8846
9085

4396
6763
4897
1322
1902



TOTAL URANIUM BY GAMMA SPEC REPORT
Sample:G247797004

Total Uranium Activity -4.8694E-01
Total Uranium Counting Unc. 5.1997E+00
Total Uranium Tpu 2.6529E-06
Total Uranium Mda 4,.7159E+00
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AR AKX KA XA A A A A XA A AAXTI XA AT A d kT A dArh A Aok r kAo rddkdhhkhkr vk dkrrrkdrhhkrr kv hhrhdrhkdrhhhkrrhdtk

ANALYSIS DATE: 5-MAR-2010 10:29:54.47 SAMPLE ALQT: 138.460 GRAM

* *
* GEL Laboratories LLC *

* 2040 SAVAGE ROAD *
* CHARLESTON ,SC 29417 *
* GROSS GAMMA REPORT *
* *
* *
IR A SRR RS SRR RS R R RSN T EERE SRR SRS ERAE SRR RS SEEEE SR EER SRR R EEEREEEREEEEEE R
* *
*  BATCH ID : 957136 SAMPLE ID : G247797004 *
*  ANALYST : MXR1 DETECTOR  : GAMO4 *
* SAMPLE DATE : 17-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00 *
* *
* *
* *

A RS R SR AEES A AREE SRS SRR EAAEEERSAERESRAEEEEETELESEEFEEEEESEREELEEREEEEEEEEEERFEXEY

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.083E+01

GROSS GAMMA ERROR (pCi/GRAM ) : 1.480E+00
GROSS5 GAMMA MDA (pCi/GRAM ) : 3.304E+00
GROSS GAMMA DLC (pCi/GRAM ) : 1.603E+00

Page 226 of 529



VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:34:20.77

Ak kA A A KA A A AR A AA AR AARE AR AR A A A A A A A A A AR A A A AAR A A AT A AR A A AR Ak kkddkkkkokdkohdkdhkkndhddkkx

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
e e R R R AR R E R EE E R R R RS RS R R R E S S R E AR SRR RS SRR EEEEEEEEREEEEESEEEREE LS
Configuration : DKA10O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]1G247797005.CNF; 1
Sample date : 17-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:30:38.
Sample ID : G247797005 Sample quantity : 1.34330E+02 GRAM
Detector name : GAMO6 Detector geometry: CAN
Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.54 0.0%
Energy tolerance : 1.50000 kev Analyst Initials : MXR1
Abundance limit : 75.00000 Sensitivity : 5.00000
Batch ID : 957136 Detector SN# :
Matrix Spike ID : LCS ID : 1032-A
********************************************************************************
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 2 74.77 415 550 1.18 14%.11 144 15 5.76E-02 10.6 3.64E~-01
2 2 77.10% 725 445 0.98 153.77 144 15 1.01E-01 6.0
30 87.21 234 557 1.14 173.98 171 7 3.24E-02 17.9
4 4 89.98 160 303 1.04 179.52 177 12 2.22E-02 16.8 1.86E+00
5 4 92.89% 209 549 1.29 185.33 177 12 2.90E-02 21.5
6 0 128.45 72 374 0.64 256.41 255 8 9.97E-03 48.0
7 0 186.02* 194 384 1.47 371.49 367 10 2.70E-02 20.9
8 0 209.62 190 341 0.85 418.68 414 10 2.64E-02 19.7
9 3 238.72* 1459 217 1.22 476.86 469 21 2.03E-01 3.2 1.23E+00
10 3 241.79 320 267 1.68 482.98 469 21 4.45E-02 12.9
11 0 270.32 169 261 1.23 540.03 534 12 2.35E-02 20.6
12 ¢ 277.28 44 165 0.99 ©553.94 552 7 6.17E~-03 49.9
13 0 295.35* 418 283 1.20 590.07 583 13 5.81E-02 9.7
14 0 300.71 87 274 1.45 600.79 596 13 1.21E-02 40.5
15 0 328.23 89 162 0.85 655.80 652 8 1.23E-02 27.3
16 0 338.46* 298 237 1.36 676.26 669 14 4.14E-02 12.5
17 0 352.07* 749 207 1.27 703.47 698 12 1.04E-01 5.4
18 0 463.27 62 141 0.98 925.81 921 10 B.68E-03 37.8
19 0 510.99* 161 153 1.41 1021.22 1014 15 2.23E-02 20.4
20 0 583.41% 445 118 1.24 1166.03 1160 13 6.19E-02 7.0
21 0 609.46* 540 142 1.47 1218.13 1212 13 7.50E-02 6.4
22 0 727.60 99 86 1.50 1454.39 1446 15 1.38E-02 22.7
23 0 768.49 62 68 1.06 1536.15 1533 9 8.56E-03 27.2
24 0 795.32 50 88 1.49 1589.82 1583 13 6.94E-03 41.2
25 0 860.96* 68 73 1,25 1721.09 1714 14 9.41E-03 30.2
26 0 911.35 307 57 1.72 1821.88 1816 12 4.26E-02 7.5
27 1 964.95 60 50 1.97 1929.10 1925 22 8.28E-03 22.1 1.84E+00
28 1 969.22* 200 45 2.04 1937.64 1925 22 2.78E-02 10.4
29 0 1120.45* 114 75 1.82 2240.16 2234 13 1.58E-02 18.4
30 0 1238.65 75 83 2.11 2476.61 2467 16 1.04E-02 29.8
31 0 1460.96% 1354 31 2.11 2921.41 2911 20 1.88E-01 2.9
32 0 1764.64* 123 3 1.76 3529.16 3520 16 1.70E-02 9.9
33 0 1848.27 31 8 2.16 3696.53 3688 15 4.24E-03 26.7
Flag: "*" = Peak area was modified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated

Configuration
Analyses by
Sample title
Sample date

. MXR1

Sample ID G247797005
Sample type SOLID
Detector name GAMMAG
Elapsed live time: 0 02:00:00.00
Peak Width (FWHM): 3.00
Energy tolerance 1.50 keVv
Errors propagated: Yes
Efficiency type Empirical
Abundance limit 75.00

Full Combined Activity-MDA Report

——~=- TIdentified Nuclides ----

Line Energy Activity
Nuclide Ided (keV) Key (pCi/GRAM)
K-40 + 1460.82 * 3.801E+01
CD-109 + 88.03 * 3.492E+00
SN-126 64.28 9.038E-02
+ 86.94 1.417E+00

+ 87.57 * 3.410E-01

TL-208 + 277.37 5.007E-01
+ 583.19 * 6.889E-01

+ 860.56 1.003E+00

BI-211 72.87 8.039E+00
+ 351.06 * 5.155E+00

PB-212 + 74.82 2.734E4+00
+ 77.11 2.717E+00

+ 238.63 * 2.231E+00

+ 300.09 2.090E+00

BI~214 + 609.32 * 1.618E+00
+ 1120.29 1.811E+00

+ 1764.49 2.716E+00

PB-214 + 74.82 4 .847E+00
+ 77.11 4,790E+00

+ 242.00 2.971E+00

+ 295.22 1.771E+00

+ 351.93 « 1.871E+00

RA-224 + 240.99 * 5.254E+00
RA-226 + 609.32 * 1.618E+0Q0Q
+ 1120.29 1.811E+00

+ 1764.49 2.716E+00

AC~228 + 338.32 2.282E+00
+ 911.20 * 2.318E+00

+ 968.97 2.623E+00

RA-228 + 338.32 2.282E+00
+ 911.20 > 2.318E+00

+ 968.97 2.623E+00

TH~228 + 74.82 2.734E+00
+ 77.11 2.717E+00
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17-FEB-2010 12:00:00 Acquisition date

Sample quantity
Sample geometry
Detector geometry:
Elapsed real time:
Confidence level
Half life ratio
Systematic Error :
Efficiencies at
WIM error limit

Act error MDA
(pCi/GRAM)
4.209E+00 6.983E-01
1.311E+00 1.468E+00
6.378E-01 1.057E+00
7.821E-01 6.641E-01
1.279E-01 1.440E-01
5.039E-01 7.530E-01
1.150E-01 6.623E-02
6.129E-01 5.135E-01
4.176E+00 6.528E+00
7.371E-01 4.049E-01
6.926E-01 6.586E-01
4,.248E-01 3.756E-01
2.688E-01 1.040E-01
1.708E+00 1.452E+00
2.614E-01 1.376E-01
©.940E-01 6.005E-01
5.877E-01 3.293E-01
1.197E+00 1.167E+00
8.468E-01 6.622E-01
8.338E-01 6.327E-01
3.981E-01 2.553E-01
2.867E-01 1.384E-01
1.443E+00 1.115E+00
2.614E-01 1.376E-01
6.940E-01 6.005E-01
5.877E-01 3.293E-01
1.112E+00 4,827E-01
4,480E-01 2.648E-01
8.448E-01 4,.865E-01
1.112E+00 4,827E-01
4.480E-01 2.648E-01
8.448E-01 4,865E-01
6.403E-01 6.586E-01
4,248E-01 3.756E-01

5-MAR-2010 12:34:24

DKA100: [CANBERRA.GAMMA . ARCHIVE .GAMMA]1G247797005.CNF; 1
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8

5-MAR-2010 10:30:38
134.33 GRAM

CAN
0 02:00:01.54 0.0%
5.00 %
8.00
0.00 %
Peak Energy
3.00

MDA error Act /MDA
6.592E-02 54,351
1.633E-01 2.379
1.636E-01 0.086
2.784E-01 2.134
1.595E-02 2.367
9.799E-02 0.665
6.047E-03 10.403
4.992E-02 1.9853
6.274E-01 1.231
3.800E-02 12.730
9.073E-02 4,152
3.735E-02 7.234
1.067E-02 21.462
1.610E-01 1.439
1.365E-02 11.763
6.486E-02 3.016
2.838E-02 8.247
1.468E-01 4,152
8.555E-02 7.234
6.879%E~02 4.696
2.899E-02 6.938
1.505E-02 13.519
1.025E-01 4,713
1.365E-02 11.763
6.486E-02 3.016
2.838E-02 g§.247
2.018E-01 4,727
3.197E-02 8.7585
1.194E-01 5.391
2.018E-01 4,727
3.197E-02 8.755
1.1%4E~-01 5.391
6.470E-02 4,152
3.735E-02 7.234




Full Combined Activity-MDA Report (continued) 2

Page :
Sample ID : G2477%7005 Acgquisition date : 5~MAR-2010 10:30:38

~=—— Identified Nuclideg ---—-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 238.63 * 2.231E+00 2.688E~01 1.040E-01 1.067E-02 21.462
+ 300.09 2.090E+00 2.123E+00 1.452E+0Q0 8.904E-01 1.439
TH-232 + 338.32 2.282E+00 6.082E-01 4.827E-01 4.381E-02 4.727
+ 911.20 * 2.318E+00 4,480E-01 2.648E-01 3.197E-02 8.755
+ 968.97 2.623E+00 8.448E-01 4.865E-01 1.194E-01 5.391
U-235 + 89.96 2.412E+00 1.019E+00 1.499E+00 3.817E-01 1.609
+ 93.35 1.899E+00 9.344E-01 8.252E-01 1.963E-01 2.301
143,76 * 7.862E-02 2.406E-01 3.814E-01 6.411E-02 0.206
163.33 -4,509E-02 5.405E-01 8.530E-01 1.524E-01 -0.053
+ 185.72 1.907E~01 8.144E-02 7.866E-02 6.833E-03 2.424
205.31 -2.180E-01 6.673E-01 9.711E-01 1.775E-01 -0.224
NpP-237 + 86.48 * 1.017E+00 4_.373E-01 4.650E-01 1.100E-01 2.188
95.86 ~6.295E-01 1.176E+00 1.649E+00 4._.045E-01 -0.382
ANH-511 + 511.00 * 1.899E-01 7.934E-02 5.184E-02 4.499E-03 3.662
-——- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
BE-7 477.60 * -4.545E-02 3.773E-01 6.314E-01 5.896E-02 -0.072
NA-22 1274.54 * 2.051E-03 5.694E-02 9.359E-02 8.223E-03 0.022
NA-24 1368.63 * 1.291E+00 5.694E-02 Half-Life too short
S5C-46 889.28 * 7.574E-03 5.044E-02 8.239E-02 7.614E-03 0.092
+ 1120.55 3.085E-01 1.164E-01 1.714E-01 1.452E-02 1.799
V-48 944 .13 -8.800E-01 1.016E+00 1.556E+00 1.432E-01 -0.565
983.53 * -1.039E-02 8.319E-02 1.375E-01 1.251E-02 -0.076
1312.11 -8.405E-02 1.202E-01 1.824E-01 1.645E-02 -0.461
CR-51 320.08 * 2.142E-02 4.805E-01 7.592E-01 7.308E-02 0.028
MN-54 834.85 * 3.999E-03 4.774E-02 7.783E-02 7.014E-03 0.051
CO-56 846.77 * 1.378E-02 4.878E-02 8.090E~-02 7.333E-03 0.170
1037.84 -2 .822E-01 3.899E-01 6.055E-01 5.654E-02 ~0.466
+ 1238.28 3.345%E-01 2.016E-01 2.442F-01 2.147E-02 1.370
1771.35 1.196E-01 2.441E-01 4,002E-01 3.440E-02 0.299
C0O-57 122.06 * 2.211E-02 2.991E-02 4,949E-02 4,168E-03 0.447
136.47 -1.061E-01 2.464E-01 3.866E-01 3.471E-02 -0.274
CO-58 810.76 * -3.878E-02 4 _860E-02 7.283E-02 6.497E-03 -0.532
FE-59 1099.45 *  -2,.523E-03 1.190E-01 1.970E-01 1.831E-02 -0.013
1291.59 -1.334E-01 1.564E-01 2.309E-01 2.314E-02 -0.578
CO~60 1173.23 2.125E-02 6.066E-02 1.015E-01 8.233E-03 0.209
1332.49 * -1.842E-02 5.032E-02 7.856E-~02 7.185E-03 -0.234
ZN-65 1115.54 * 1.464E-02 1.295E-01 1.870E-01 1.591E-02 0.078
SE-75 121.12 -6.020E-02 1.59%E-01 2.532E-01 2.773E-02 -0.238
136.00 -2.929E-02 4.770E-02 7.423E-02 6.225E-03 -0.395
264.66 * -1.041E-02 5.963E-02 8.583E-02 8.010E-03 -0.121
279.54 3.598E-02 1.501E-01 2.214E-01 2.129E-02 0.163
400.66 1.306E-01 3.253E-01 5.377E~01 5.909E-02 0.243
SR-85 514.00 * 7.045E-02 5.120E-02 8.287E-02 7.190E-03 0.850
Y-88 898.04 3.108E-02 5.049E-02 8.591E-02 8.002E~03 0.362
1836.06 * 1.596E-02 3.765E~02 6.718E-02 5.616E~03 0.238
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pC1i/GRAM)

Y-91 1204.77 * -1.294E+01 3.019E+01 4,797E+01 3.990E+00 -0.270
NB-94 702.65 * ~3.446E-04 4.362E-02 7.154E-02 5.962E-03 -0.005
871.09 2.592E-02 4.275E-02 7.2772E-02 6.667E-03 0.356
NB-95 765.81 * 7.363E-02 6.093E-02 9.634E-02 8.360E-03 0.764
NB-95M 235.69 * 2.911E-02 1.691E-01 2.509E-01 2.600E-02 0.116
ZR-95 724,19 2.918E-02 1.289E-01 1.872E-01 1.721E-02 0.156
756.73 * 7.340E-02 8.955E-02 1.553E-01 1.480E-02 0.473
MO-99 140.51 -7.048E+00 3.232E+01 5.108E+01 1.207E+01 -0.138
181.07 1.446E+01 2.788E+01 4.264E+01 8.013E+00 0.339
366,42 -1.750E+01 1.421E+02 2.291E+02 2.015E+01 -0.076
739.50 * 1.682E+01 1.868E+01 3.243E+01 5.096E+00 0.519
777.92 -4.563E+01 5.570E+01 8.404E401 7.346E+00 -0.543

TC-99M 140.51 * -9,532E+10 5.570E+01 Half-Life too short
RU-103 497.08 * 3.706E-02 4.597E-02 8.091E-02 1.133E-02 0.458
+ 610.33 1.695E+01 3.497E+00 3.747E400 6.081E-01 4,523
RH-106 621.93 * 3.988E-01 3.738E-01 6.610E-01 8.643E-02 0.603
1050.41 8.371E-01 3.289E+00 5.590E+00 4.945E-01 0.150
RU-106 621.93 * 3.988E-01 3.717E-01 6.610E-01 5.512E-02 0.603
1050.41 8.371E-01 3.289E+00 5.590E+00 4.,945E-01 0.150
AG-108M 433.94 * 3.233E-02 3.738E-02 6.327E-02 5.622E-03 0.511
614.28 ~1.054E-03 4.560E-02 6.543E-02 5,673E-03 -0.016
722.91 2.012E-03 5.157E-02 7.339E-02 6.407E-03 0.027
AG-110M 657.76 * -3,060E~03 3.963E-02 6.496E-02 5.451E-03 -0.047
677.62 3.194E-01 3.614E-01 6.345E-01 5.360E~02 0.503
706.68 -5.367E-02 2.754E-01 4.452E-01 3.834E-02 -0.121
763,94 4.847E-02 2.235E-01 3.228E-01 2.874E-02 0.150
884.68 6.160E-02 6.625E-02 1.149E-01 1.089E-02 0.536
937.49 1.168E-02 1.368E-01 2.320E-01 2.205E-02 0.050
1384.29 -1.226E-01 2.058E-01 3.089E-01 2.905E-02 -0.397
1505.03 -3.671E-01 3.925E-01 5.494E-01 5.041E-02 -0.668
SN-113 391.69 * -9.565E-03 5.450E-02 8.714E-02 7.601E-03 -0.110
CD-115 260.90 8.486E+01 2.201E+02 3.716E+02 3.450E+401 0.228
482.35 -1.800E+01 5.673E+01 9.342E+01 8.113E+00 -0.193
527.90 * -5,732E+00 1.832E+01 3.005E+01 2.603E+00 -0.191
SN-117M 156.02 -1.158E+00 2.895E+00 4.515E+00 3.788E-01 -0.257
158,56 * -7.362E-03 6.872E-02 1.085E-01 9.120E-03 -0.068
TE-123M 159.00 * =-2.815E-03 3.471E-02 5.486E-02 4.642E-03 ~0.051
SB-124 602.73 -5.463E-02 5.482E-02 7.522E-02 6.345E-03 -0.726
645,85 1.549E-02 5.872E-01 92.717E-01 8.471E-02 0.016
722.78 2.040E-02 5.230E-01 7.443E-01 6.437E-02 0.027
1690.97 * -4,812E-02 8.873E-02 1.320E-01 1.214E-02 -0.365
SB-125 427.87 * 2.095E-03 1.068E-01 1.719E-01 1.505E-02 0.012
+ 463.37 6.548E-01 4.994E-01 6.698E-01 6.237E-02 0.978
600.60 1.129E-01 2.177E-01 3.735E-01 3.397E-02 0.302
635.95 5.835E-02 3.382E-01 5.661E-01 5.088E-02 0.103
TE-125M 109.28 * -1,128E+01 1.172E+01 1.796E+01 1.934E+00 -0.628
I-126 388.63 7.920E-02 2.220E-01 3.668E-01 3.117E-02 0.216
666.33 * 3.787E-01 2.947E-01 5.255E-01 4.267E-02 0.721
753.82 1.197E+00 2.253E+00 3.836E4+00 3.305E-01 0.312
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Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
SB-126 414.70 ~7.160E-02 1.013E-01 1.528E-01 1.306E-02 -0.468
666.50 1.388E-01 1.021E-01 1.826E-01 1.483E~02 0.760
695.00 8.272E-02 1.023E~01 1.774E-01 1.471E-02 0.4606
697.00 2.257E-01 3.593E-01 6.155E-01 5.109E-02 0.367
720.70 * 1.119E-02 2.215E-01 3.156E-01 2.662E-02 0.035
856.80 1.613E-01 6.695E-01 9.629E-01 8.770E-02 0.167
SB-127 252.40 -2.055E+00 6.065E+00 9.826E+00 4,101E+00 -0.209
473.00 3.296E-01 2.326E+00 3.704E+400 4,823E-01 0.089
685.70 * 1.455E~01 1.851FE+00 3.062E400 3.470E-01 0.048
783.70 1.819E+00 5.054E+00 8.456E+00 1.072E+00 0.215
I-131 80.19 1.338E+00 5.926E+00 8.781E+00 9.031E-01 0.152
284.31 -1.550E+00 1.874E+00 2.949E+00 2.868E~01 ~0.526
364.49 * -3.650E~02 1.508E-01 2.413E-01 2.239E-02 -0.151
636.99 -7.463E~01 2.050E+00 3.294E+00 2.890E-01 -0.227
TE-132 49.72 1.264E+01 3.177E401 5.379E+401 6.411E+00 0.235
111.76 3.207E+01 4.615E+01 7.639E+01 8.711E+00 0.420
116.30 2.507E+01 4.,128E+01 6.802E+01 7.648E+00 0.36%9
228.16 * 4.,555E~-02 1.061E+00 1.777E+00 2.888E-01 0.026
BA-133 81.00 ~1.592E~01 1.228E-01 1.653E-01 2.730E-02 -0.963
+ 276.40 4.629E~-01 4.668E-01 7.478E-01 1.088E-01 0.619
302.85 7.807E~02 1.913E-01 2.836E-01 3.832E-02 0.275
356.01 * -2.945E-03 5.644E-02 8.003E-02 1.052E-02 -0.037
383.85 -1.734E-01 3.802E-01 5.979E-01 7.407E-02 -0.290
I1-133 529.87 * -2,238E-03 3.802E-01 Half-Life too short
875.33 -3.462E~02 3.802E~01 Half-Life too short
1298.22 3.833E-01 3.802E-01 Half-Life too short
Cs-134 563.25 1.633E~-01 4.121E~01 7.061E-01 6.119E-02 0.231
569.33 7.802E~-02 2.401E-01 4.086E-01 3.548E-02 0.191
604.72 -2.793E~02 4.763E-02 6.459E-02 5.457E-03 -0.432
+ 795.86 * 1.134E-01 9.389E-02 1.169E-01 1.039E-02 0.970
801.95 -4.789E~-01 6.162E-01 8.319E-01 7.409E-02 -0.576
1365.19 -3.100E+00 1.724E+00 2.097E+00 2.003E-01 -1.478
€S8-135 268.22 * 1.966E-01 2.115E-01 3.250E-01 3.432E-02 0.605
I-135 546.56 1.376E+11 2.115E-01 Half-Life too short
836.80 7.431E+10 2.115E-01 Half-Life too short
1038.76 -8.007E+10 2.115E-01 Half-Life too short
1131.51 3.136E+10 2.115E-01 Half-Life too short
1260.41 * 1.827E+10 2.115E-01 Halfi-Life too short
1457.56 6.843E+12 2.115E-01 Half-Life too short
1678.03 -5.110E+10 2.115E~01 Half-Life too short
1791.20 9.604E+10 2.115E~01 Half-Life too short
CS-136 153.25 -1.931E-02 1.117E+00 1.775E+00 1.786E-01 -0.011
176.60 ~-2.132E-01 6.023E-01 1.007E+00 9.543E-02 -0.212
273.65 7.399E-01 8.905E-01 1.032E+00 1.031E-01 0.717
340.55 5.408E-01 2.325E~01 3.740E~01 3.505E-02 1.446
818.51 3.565E-02 8.980E~02 1.510E-01 1.351E-02 0.236
1048.07 * 8.591E-02 1.444E~-01 2.518E-01 2.319E-02 0.341
1235.36 7.267E-01 1.039E+00 1.558E+00 1.822E-01 0.466
BA-137M 661.66 * -2.275E-02 4.308E~-02 6.809E-02 5.510E-03 -0.334
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
Cs5-137 661.66 * -2.403E-02 4,.551E-02 7.193E~02 5.833E-03 -0.334
CE-139 165.86 * -2.676E-03 3.661E-02 5.774E-02 4.883E-03 -0.046
BA~140 162.66 6.313E-01 1.031E+00 1.675E+00 1.512E-01 0.377
304.85 5.694E-01 1.880E+00 2.762E+00 8.140E-01 0.206
423.72 -2.099E+00 2.501E+00 3.622E+00 1.191E+400 -0.580
537.26 * -2.307E-01 3.258E-01 5.011E-01 1.700E-01 -0.460
LA-140 + 328.76 8.776E-01 4.859E-01 7.294E-01 7.013E-02 1.203
487.02 4.012E-02 1.642E-01 2.809E-01 2.588E-02 0.143
815,77 -7,408E-02 4.043E-01 6.444E-01 6.382E-02 -0.115
1596.21 * -5.377E-02 1.041E-01 1.601E-01 1.451E-02 -0.336
CE-141 145.44 * -1.123E-03 7.757E~-02 1.213E-01 1.031E-02 -0.009
CE-143 57.36 2.747E~04 7.757E-02 Half-Life too short
293,27 * 1.131E-03 7.757E-02 Half-Life too short
664.57 5.506E-04 7.757E-02 Half-Life too short
721.93 -7.083E-04 7.757E-02 Half-lLife too short
CE-144 80.12 7.079E-01 2.993E+00 4.437E+00 4.537E-01 0.160
133.52 ~* 1.457E-01 2.630E-01 3.851E-01 5.824E-02 0.378
PM-144 476.78 -3.670E-02 7.519E-02 1.227E-01 1.156E-02 -0.299
618.01 -2.163E-02 3.770E-02 5.965E-02 5.134E-03 -0.363
696.49 * 2_063E-02 4.393E-02 7.450E-02 6.185E-03 0.277
PR-144 696.51 * 1.530E+00 3.288E+00 5.575E+00 4.626E-01 0.275
1489.16 -1.553E+401 1.423E+01 1.810E+01 1.662E+00 -0.858
PM-146 453.88 * -4,982E-03 5.119E-02 8.136E-02 8.637E-03 -0.061
633.25 9.374E-01 1.831E+0Q0 3.079E+00 1.174E+00 0.304
735.93 4.155E-03 1.651E-01 2.706E-01 7.576E-02 0.015
747 .24 1.986E-02 1.168E-01 1.935E-01 2.818E-02 0.103
ND-147 + 91.11 8.228E-01 2.926E-01 6.058E-01 6.801E-02 1.358
319.41 1.175E+00 4.409E+00 7.044E+00 6.487E-01 0.167
531.02 * 1.355E-01 7.221E-01 1.223E+00 1.832E-01 0.111
PM-149 285.90 * -1.345E+02 1.391E+02 2.149E+02 3.426E+01 -0.626
EU-152 121.78 6.675E-02 8.610E-02 1.425E-01 1.387E~-02 0.468
244.70 1.738E-01 4.048E-01 6.097E-01 5.619E-02 0.285
344,28 =* 6.720E~-02 1.349E-01 2.000E-01 1.903E-02 0.336
778.90 -1.927E-01 3.206E-01 4.940E-01 4.320E-02 -0.390
+ 964.08 8.399E-01 3.783E-01 7.427E-01 6.798E-02 1.131
1085.87 1.615E~-01 4.667E-01 7.988E-01 6.926E-02 0.202
1112.07 -3.260E-01 4.366E~01 6.394E-01 5.448E-02 -0.510
1408.01 2.115E-01 2_305E-01 4.142E-01 3.810E-02 0.511
GD~153 69.67 -1.675E+00 2.318E+00 3.306E+00 3.110E-01 -0.507
97.43 * -~7.389E-03 1.026E-01 1.585E-01 1.564E-02 -0.047
103.18 -1.698E-01 1.269E-01 1.929E-01 1.806E-02 ~0.880
EU-154 123.07 -7.153E-03 6.190E-02 9.907E-02 1.108E-02 -0.072
723.31 ~-6.968E~02 2.430E-01 3.331E-01 3.111E-02 -0.209
873.19 3.352E-01 3.466E-01 6.052E-01 7.446E-02 0.554
996.26 -4.932E-01 4.491E-01 6.616E-01 1.170E-01 -0.746
1004.73 6.040E-02 2.700E-01 4.591E-01 5.484E-02 0.132
1274.44 * -2_.134E-03 1.620E-01 2.650E-01 3.047E-02 -0.008
EU-155 + 86.55 4.136E-01 1.553E-01 2.233E-01 2.460E-02 1.852
105.31 * 2.333E-01 1.217E-01 2.087E-01 1.942E-02 1.118
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TB-160 + 86.79 1.106E+00 4.149E-01 5.961E-01 6.543E-02 1.855
197.04 3.618E-01 6.932E-01 1.163E+00 1.025E-01 0.311
215.65 6.606E-01 9.276E-01 1.549E+00 1.395E-01 0.426
298.57 2.249E-01 2.016E-01 2.383E-01 2.214E-02 0.944
879.36 * =-1.913E-01 1.817E-01 2.597E-01 2.390E-02 -0.736
962.29 1.463E4+00 7.537E-01 1.291E+00 1.182E-01 1.134
+ 966.15 5.913E-01 2.663E-01 6.574E-01 6.013E-02 0.900
1177.93 1.394FE-02 4,988E~01 8.243E-01 6.709E-02 0.017
1271.85 4.975E-01 9.191E-01 1.582E+00 1.386E-01 0.314
HO-166M 80.57 ~1.622E-01 3.338E-01 4.,780E-01 4,909E-02 -0.339
184,41 4 . 457E-02 4.,732E-02 7.378E-02 6.398E-03 0.604
280.46 5.131E-02 1.110E-01 1.663E-01 1.548E-02 0.309
410.95 3.097E-01 3.088E-01 5.263E-01 4.491E-02 0.588
711.68 * =3_.176E-02 7.552E-02 1.197E-01 1.003E-02 -0.265
752.31 -1.892E-01 3.300E-01 5.114E-01 4.402E-02 -0.370
810.29 -7.523E-02 7.405E-02 1.085E-01 9.651E-03 -0.694
TA-182 67.75 3.812E-02 1.362E-01 2.270E-01 2.111E-02 0.168
100.11 2.283E-01 2.030E-01 3.421E-01 3.289E-02 0.667
152.43 -6.938E-02 4,344E-01 6.860E-01 5.741E-02 -0.101
222.11 ~2.059E-01 3.960E-01 6.485E-01 5.876E-02 -0.317
+ 1121.30 8.530E-01 3.218E-01 4.765E-01 4 033E-02 1.790
1189.05 3.668E-02 4.064E-01 6.746E-01 5.541E-02 0.054
1221.41 * 1.613E-01 2.794E-01 4,.783E-01 4,031E-02 0.337
1231.02 4.447E-02 7.940E-01 1.126E+00 9.564E-02 0.039
IR-192 + 295.96 1.320E+00 2.843E-01 3.589E-01 3.358E-02 3.678
308.46 5.521E-02 1.217E-01 1.981E-01 1.843E-02 0.279
316.51 * -3.972E-03 4.262E-02 6.955E-02 6.427E-03 -0.057
468.07 2.804E-02 9.749E-02 1.394E-01 1.296E-02 0.201
HG-203 70.83 -1.817E-01 1.764E+400 2.592E+00 4.285E-01 -0.070
72.87 2.026E+00 1.085E+00 1.645E+00 2.650E-01 1.231
279,20 * 2.514E-02 5.370E-02 8.031E-02 7.644E-03 0.313
BI-207 72.81 4.286E-01 2.391E-01 3.729E-01 3.582E-02 1.150
+ 74.97 7.881E-01 1.843E-01 2.675E-01 2.612E-02 2.947
569.70 1.855E~02 3.807E-02 6.539E-02 5.599E-03 0.284
1063.66 * 4.438E-02 6.575E-02 1.154E-01 1.014E-02 0.384
1770.23 3.297E-02 5.678E-01 8.164E-01 7.021E-02 0.040
PB-210 46.54 * 2.194E+00 5.377E+00 8.992E+00 8.650E-01 0.244
PB-211 404.85 * 1.885E-01 9.059E-01 1.473E+00 7.126E-01 0.128
427.09 1.163E+00 1.809E+00 2.912E+00 1.347E+00 0.399
832.01 2.631E-02 1.271E+00 2.061E+00 1.070E+00 0.013
BI-212 + 727.33 * 2.364E+00 1.112E+00 1.385E+00 1.712E-01 1.706
785.37 2.898E+00 3.934E+00 6.763E+00 5.936E-01 0.429
1620.50 2.184E+00 2.823E+00 5.204E+00 4.691E-01 0.420
RN-219 + 271.23 1.144E+00 4.871E~01 5.625E-01 6.097E-02 2.034
401.81 * -1.770E-01 5.197E-01 8.202E-01 1.214E-01 -0.216
RA-223 81.07 -3.594E-01 2.742E-01 3.743E-01 3.864E-02 -0.960
83.79 1.716E-01 1.537E-01 2.345E-01 2.490E-02 0.732
94.87 8.596E-01 5.712E-01 8.794E-01 8.923E-02 0.978
144.24 6.273E-01 8.064E-01 1.301E+00 1.219E-01 0.482
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
154.21 5.872E-01 4 .794E-01 7.955E-01 7.338E~-02 0.738
+ 269.46 8.889E-01 3.756E-01 4,413E-01 4.176E-02 2.014
323.87 * 1.389E-01 8.800E-01 1.278E+00 2.251E-01 0.109
+ 338.28 9.055E+00 2.532E+00 2.928E+00 3.632E-01 3.092
AC-227 79.69 1.020E+00 1.496E+00 2.247E+00 4,060E-01 0.454
235,96 3.242E-01 2.076E-01 3.260E-01 3.521E-02 0.994
256.23 * -9,160E-02 3.174E-01 5.202E-01 6.514E-02 ~0.176
+ 299,98 2.299E+00 1.886E+00 1.897E+00 2.498E-01 1.212
304,50 1.154E-01 2.193E+00 3.174E+00 5.358E-01 0.036
334.37 1.281E+00 2.401E+00 3.561E+00 5.649E~-01 0.360
TH-227 79.80 1.217E+00 1.971E+00 2.946E+00 6.614E-01 0.413
235.96 3.242E-01 2.073E~01 3.260E-01 3.339E-02 0.994
256.23 * -=-9.165E-02 3.174E-01 5.202E-01 7.295E-02 ~0.176
+ 299.98 2.299E+00 1.886E+00 1.897E+00 2.498E-01 1.212
304.50 1.154E-01 2.193E+00 3.174E+00 5.358E-01 0.036
334.37 1.281E+00 2.401E+00 3.561E+00 5.649E-01 0.360
TH-229 85.43 3.709E-01 2.644E-01 4.052E-01 4,381E-02 0.915
+ 88.47 5.256E~-01 1.973E-01 2.850E-01 3.149E-02 1.844
193.51 * -4 ,339E-01 6.170E-01 1.011E+00 8.873E-02 ~0.429
+ 210.85 4,122E+00 1.662E+00 2.039E+00 1.827E-01 2.022
PA-231 283.69 * -9.158E-02 1.690E+00 2.783E+00 4.175E-01 ~-0.033
+ 301.36 1.477E+00 1.211E+00 1.244E+00 1.571E-01 1.188
TH-231 81.07 -3.594E-01 2.742E-01 3.743E-01 3.864E-02 ~0.960
83.79 1.716E-01 1.537E-01 2.345E-01 2_490E-02 0.732
94.87 8.596E-01 5.712E-01 8.794E-01 8.923E-02 0.978
144,24 6.273E-01 8.064E-01 1.301E+00 1.219E-01 0.482
154,21 5,.872E-0Q1 4,794E-01 7.955E-01 7.338E-02 0.738
+ 269.46 8.889E~01 3.756E-01 4 413E-01 4.176E-02 2.014
323.87 * 1.389E-01 8.800E-01 1.278E+00 2.251E-01 0.109
+ 338.28 9.055E+00 2.532E+00 2.928E400 3.632E-01 3.092
PA-233 + 300.13 1.040E+00 8.572E-01 8.617E-01 1.312E-01 1.207
311.90 * ~6.,532E-02 8.055E-02 1.261E-01 1.194E-02 -0.518
340.48 2.706E+00 1.129E+00 1.561E+00 3.782E-01 1.734
PA-234 94.67 4.140E~01 2.154E-01 3.300E-01 4.464E-02 1.255
98.44 6.892E-02 1.123E-01 1.758E-01 9.839E-02 0.392
111.00 9.787E-02 2.153E-01 3.506E-01 4.302E-02 0.279
131.20 -5.029E-02 1.391E-01 1.944E-01 1.620E-02 ~0.259
569.50 1.274E-01 3.322E-01 5.673E-01 4.858E-02 0.225
733.00 -6.723E-01 5.138E-01 5.638E-01 1.249E-01 ~1.192
880.51 1.259E-01 3.482E-01 5.802E-01 5.341E-02 0.217
883.24 3.727E-01 4.530E-01 6.601E-01 4.443E-01 0.565
926.50 -1.060E-01 2.127E-01 3.209E-01 8.182E-02 -0.330
946.00 * 1.119E-01 3.438E-01 5.924E-01 1.128E-01 0.189
949,00 6.137E-01 5.314E-01 9,714E~01 8.927E-02 0.632
PA-234M 766.42 3.227E+01 2.320E+01 2.766E+01 1.404E+01 1.167
1001.03 * 2.225E-01 5.767E+00 9.772E+00 1.010E+00 0.023
TH-234 63.29 * 1.696E+00 1.740E+00 2.913E+00 5.414E-01 0.582
+ 92.59 2.513E+00 1.225E+00 1.466E+00 3.350E~01 1.714
U-238 63.29 * 1.696E+00 1.740E+00 2.913E+00 5.414E-01 0.582
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Full Combined Activity-MDA Report (continued) 8

Page :
Sample ID : G247797005 Acgquisition date : 5-MAR-2010 18:30:38

-—-- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 92.59 2.513E+00 1.114E+00 1.466E+00 1.529E-01 1.714
NP-239 99.53 3.1798-01 1.873E-01 3.200E-01 3.093E-02 0.994
103.37 -1.409E-01 1.155E-01 1.768E-01 1.653E-02 -0.797
106.12 0.289E-02 9.798E-02 1.639E-01 1.501E-02 0.567
117.23 * 1.564r-01 4.833E-01 7.888E-01 6.773E~02 0.198
228.18 -1.483E-02 2.642E-01 4.409E-01 4.016E~-02 ~-0.034
+ 277.60 2.288E-01 2.294E-01 3.607E-01 3.359E~02 0.634
AM-241 59,54 * -1.616E-01 2.028E-01 3.265E-01 3.100E-02 -0.495
CM-247 + 278.00 9.719E-01 9.741E-01 1.545E+00 1.438E~01 0.629
287.50 -3.496E-01 1.404E+00 2.285E+00 2.128E~-01 -0.153
402,40 * -4.051E-02 4.812E-02 7.337E-02 6.236E-03 -0.552
CF-249 252.80 -5.151E-01 1.156E+00 1.882E+00 1.741E-01 -0.274
333.37 7.978E-02  2.944E-01  3.647E-01  3.325E-02 0.219
388.16 * 3.229E-02 5.057E-02 8.484E-02 7.215E~03 0.381
Cr-251 177.52 * -4,632E-02 1.487E-01 2.491E-01 2.140E-02 -0.186
227.38 3.970E-01 4,253E-01 7.360E-01 6.700E~02 0.539
285,41 -3.140E+00 2.547E+00 3.896E+00 3.628E-01 -0.806
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VAX/VMS Nuclide Identification Report Generated

*******************************************************************************

* GEL Laboratories LLC *
* 2040 Savage Rcad *
* . Charleston, SC 29414 *
*******************************************************************************
* *
* DETECTOR DATA :
*

* Configuration : DKA300: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247797005 *
* Acquisition date : 5-MAR-2010 10:30:38 Detector SN# : *
* Detector ID 1 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 02:00:01.54 Half life ratio : 8.000 *
B e T R E R R R E LTS TR FEEE SRR EEEEEFEE SR EEE R SRR R R R R E RS R R
* *
* SAMPLE DATA *
* *
* Sample date : 17-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G247797005 Analyst initials: MXRI *
* Batch Number : 957136 Sample Quantity : 1.3433E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
R R R R R EE R S R R e E R A S R RN R R RS NSRS EEE R EE SRR R RS R R R R R R R RS R R R
* *
* QC DATA *
* Standard Weight 0.00000 *
* CALIB. DATE/TIME : 16-FEB-2010 15:10:04 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
IR R R R R R E SRS E SRR LR SRR RS AR SRR SRR EEEEEEEEEESEREEEEE SRR SRR S R

Combined Activity-MDA Report

-——— TIdentified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.801E+01 . 4,.125E+00 7.007E-01 0.000E+00
CD-109 3.492E+00 1.284E+Q0 1.546E+00 0.000E+00
SN-126 3.410E-01 1.254E-01 1.517E-01 0.000E+0Q0
TL-208 6.889E-01 1.127E-01 6.749E~-02 0.000E+00
BI-211 5.155E+00 7.224E-01 4.164E~-01 0.000E+00
PR~212 2.231E+00 2.634E-01 1.077E-01 0.000E+00
BI-214 1.618E+00 2.562E-01 1.401E-01 0.000E+00
PB-214 1.871E+00 2.810E-01 1.423E-01 0.000E+00
RA-224 5.254E+00 1.414E+00 1.154E+00 0.000E+0Q
RA-226 1.618E+00 2.562E-01 1.401E-01 0.000E+00
AC~228 2.318E+00 4.390E-01 2.676E-01 0.000E+00
RA-228 2.318E+00 4,390E-01 2.676E-01 0.000E+00
TH-228 2.231E+00 2.634E-01 1.077E-01 0.000E+0Q0
TH-232 2.318E+00 4,390E~-01 2.676E-01 0.000E+00
U-235 7.862E-02 2.358E-01 3.984E-01 0.000E+00
NP-237 1.017E+00 4.286E-01 4.900E-01 0.000E+00
ANH-511 1.899E-01 7.776E-02 5.296E-02 0.000E+00
—=--— Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA _
Nuclide (pCi/GRAM } Ided (pCi/GRAM )
BE~7 ~4,545E-02 3.697E-01 6.457E-01 0.000E+00 NOT IDENT.
NA-22 2.051E-03 5.580E-02 9.402E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+00 2.223E+06 0.000E+00 0.000E+00 SHORT HLIF
5C~46 7.574E-03 4.943E-02 8.331E-02 0.000E+00 FAIL ABUN
V-48 -1.039E~-02 8.152E-02 1.388E-01 0.000E+00 NOT IDENT.
CR-51 2.142E-02 4_.709E-01 7.820E-01 0.000E+00 NOT IDENT.
MN-~54 3.999E-03 4.678E~02 7.880E-02 0.000E+00 NOT IDENT.
CO-~56 1.378E-02 4.781E-02 8.189E-02 0.000E+00 FAIL ABUN
CO-57 2.211E-02 2.931E-02 5.185E-02 0.000E+0Q0Q NOT IDENT.
CO~58 -3.878E-02 4.762E-02 7.378E-02 0.000E+00 NOT IDENT.

Page 236 of 529




FE-59
CO-60
ZN-65
SE-T75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-95M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-126
SB-126
SB-127
I-131
TE-132
BA-133
I-133
CS-134
Cs-135
I-135
Cs-136
BA-137M
C5-137
CE-139
BA-140
LA-140
CE-141
CE-143
CE-144
PM~144
PR-144
PM~-146
ND-147
PM~149
EU-152
GD-153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
TH-229
PA-231
TH-231
PA-233
PA-234
PA-234M
TH-234
U-238
NP-239
AM-241
CM-247
CF-249

.523E-03
.842E-02
.464E-02
.041E-02
.045E-02
.596E-02
.294E+01
.446E-04
.363E-02
.911E~02
.340E-02
. 682E+01
.000E+00
.706E-02
.988E-01
.988E-01
.233E-02
.060E-03
-9.565E-03
-5.732E+00
-7.362E-03
-2.815E-03
-4 .812E-02
2.095E-03
-1.128E+01

3.787E-01

1.119E-02

1.455E-01
-3.650E-02

4.555E-02
-2.945E-03
0.000E+00
1.134E-01
1.966E-01
0
8

| [ I (|
WWWWWO R JN~JWH RN

.000E+0Q0
.591E-02
-2.275E-02
-2.403E-02
-2.676E-03
-2.307E-01
-5.377E-02
-1.123E-03
0.000E+00
1.457E-01
2.063E-02
1.530E+00
-4_982E-03
1.355E-01
-1.345E+02
6.720E-02
-7.389E-03
-2.134E-03
0.000E+00
-1.913E-01
-3.176E-02
1.613E-01
-3.972E-03
2.514E-02
4.438E-02
2.194E+00
1.885E-01
0.000E+0Q0
1.770E-01
1.3898-01
-9.165E-02
-9.165E-02
-4 _339E-01
-9.158E-02
1.389E-01
-6.532E-02
.119E-01
.225E-01
.696E+00
.696E+00
.564E-01
.616E-01
.051E-02
L229E-02

Lo H s RO = oy
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.167E-01
.931E-02
L269E-01
.844E-02
.017E-02
.690E-02
.958E+01
L274E-02
.971E-02
.657E-01
.176E-02
.831E+01
2876417
.505E-02
.664E-01
.642E-01
.663E-02
.884E-02
.341E-02
.795E+01
.735E-02
.401E-02
.696E-02
.047E-01
.148E+01
.888E-01
.171E-01
.814E+00
.478E-01
.040E+00
.D31E-02
.398E+04
.202E-02
.072E-01
.614E+16
.415E-01
L222E-02
.460E-02
.HB87E-02
.193E-01
.020E-01
.602E-02
.770E+02
.578E-01
.305E-02
.222E+00
.017E-02
.076E~-01
.364E+02
.322E-01
.005E-01
.587E-01
.193E-01
.781E-01
.401E-02
.738E-01
.177E-02
L262E-02
.444E-02
.270E+00
.877E-01
.090E+00
.093E-01
.624E-01
.110E-01
.111E-01
.047E-01
.656E+00
.624E-01
.894E-02
.36%E-01
.651E+00
. 705E+00
.705E+00
.136E-01
.987E-01
.715E-02
.955E-02

DN WRWWOOHRPNERPONUREORRP ORI RNDNENNNPOO ISR HEG-TNOWH OO NWWUORRPHEOIRPWONTOS OO WHNO IO I

.985E-01
.885E-02
.884E-01
.871E~-02
.465E-02
.703E-02
.823E+01
.266E-02
.7T70E-02
.598E-01
.575E-01
.291E+01
.000E+0Q0
.270E-02
.728E-01
.728E-01
.A482E-02
.606E-02
.945E-02
.068E+01
.132E-01
.721E-02
.319E-01
L162E-01
.885E+01
.342E-01
.204E-01
.112E+00
.480E-01
.842E+00
L.228E-02
.000E+00Q
.184E-01
.358E-01
.000E+0Q0
.539E-01
L.923E-02
.314E-02
.017E-02
.115E-01
.602E-01
.267E-01
.000E+00
.028E-01
.568E-02
.663E+00
.328E-02
.249E+00
.218E+4+02
.058E-01
.666E-01
.662E-01
.192E-01
.627E-01
.215E-01
.808E-01
.166E-02
.293E-02
.164E-01
.574E+00
.511E+00
L406E+00
.414E-01
.316E+00
.379E-01
.379E-01
.051E+00
.873E+00
.316E+00
.299E-01
.984E-01
.861E+00
.085E+00
.085E+00
.268E-01
LA62E-01
.528E-02
.710E-02

elalelelolsiololisloleleololelsleolalaloleolelolsiololslolelalislalalolelololeolaloleolololslalolelslololeolololololololololololeolelieoleloleiolololelolelalololalola]

.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+00Q
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+QQ
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000QE+00
.000E+0Q0
.Q00E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00Q
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0Q0
.000E+0Q0
.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+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

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
FAIL ABUN
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ARBUN
SHORT HLIF
FATL ABUN
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN
NOT IDENT.
SHORT HLIF
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN
NOT IDENT.
FATL ABUN
NOT IDENT.
NOT IDENT.
FATL ABUN
FAIIL ABUN
NOT IDENT.
FAIL ABUN
FATIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
FAIL ABUN
FAIL ABUN
FAIL ABUN
FATL ABUN
FATL ABUN
FATIL ABUN
FAIL ABUN
FAIL ABUN
FATL ABUN
NOT IDENT.
NOT IDENT.
FATIL ABUN
FAIL ABUN
FAIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.



CF-251 ~4.632E-02 1.458E-01 2.592E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:34:22.70

A h I A AR IR A A KRR A ARAK AR AN A AR AR TR AR FTRRN A A AR AR AR A AR A I AR Ak Ak Ak kv kb h b hkhb bk Ak hkhdhhkkx

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
e N E E E e R R E R R R R RS R EEEE R LSRR SR EEE R R ERE R R R RIS R R SRR I e S
Configuration DKA100: [CANBERRA .GAMMA .ARCHIVE.GAMMA]GZ247797005.CNF; 1

Sample date 17-FEB-2010 12:00:00 Acquisition date 5-MAR-2010 10:30:38.
Sample ID G247797005 Sample guantity 1.34330E+02 GRAM
Detector name GAMOb Detector geometry: CAN

Elapsed live time:

0 02:00:00.00

Elapsed real time:

0 02:00:01.54 0.0%

Energy tolerance 1.50000 kev Analyst Initials : MXR1
Abundance limit 75.00000 Sensitivity : 5.00000
Batch ID 957136 Detector SN#

Matrix Spike ID LCS 1ID 1032-A

‘A"k**********‘k****‘k**********‘k****‘k*****‘k****‘A"A"k*****‘k******‘k********************

Nuclide Line Activity Report

Nuclide Type:

Uncorrected Decay Corr 2-Sigma
Nuclide Ener Area %Abn SEff pCi/GRAM pCi/GRAM %Error
K-40 1460. 32 1354 10.66* 9.337E-01 3.801E+01 3.801E+01 11.07
CD-109 88.0 234 3.70% 5.175E+00 3.410E+00 3.492E+00 37.53
SN-126 64.28 —————— 9.60 2.842E+00 ~—----- Line Not Found ------
86.94 234 8.90 5.175E+00 1.417E+00 1.417E+00 55.18
87.57 234 37.00% 5.175E+00 3.410E-01 3.410E-01 37.53
TL-208 277.37 44 6.60 3.754E+00 5.007E-01 5.007E-01 100.064
583.19 445 85.00* 2.125E+00 6.889E-01 6.889E-01 16.69
860.56 68 12.50 1.511E+00 1.003E+00 1.003E+00 61.13
BI-211 72.87 ———~-- 1.23 3.914E+00 -——---- Line Not Found ------
351.06 749 12,92* 3.143E+00 5.155E+00 5.155E+00 14.30
PB-212 74.82 415 10.28 4.122E+00 2.734E+00 2.734E+00 25.33
77.11 725 17.10 4_360E+00 2.717E+00 2.717E+00 15.64
238.63 1459 43.60* 4.191E+00 2.231E+00 2.231E+00 12.05
300.09 87 3.30 3.535E+00 2.090E+00 2.090E+00 81.74
BI-214 609.32 540 45,49* 2.050E+00 1.618E+00 1.618E+00 16.15
1120.29 114 14.92 1.179E+00 1.811E+00 1.811E+00 38.32
1764.49 123 15.30 8.244E-01 2.715E+00 2.716E+00 21.64
PB-214 74.82 415 5.80 4,122E+00 4.846E+00 4.847E+00 24.70
77.11 725 9.70 4.360E+00 4.790E+00 4.790E+00 17.68
242.00 320 7.25 4,152E+400 2.971E+00 2.971E+00 28.06
295,22 418 18.42 3.583E+00 1.771E+00 1.771E+00 22.48
351.93 749 35.60* 3.143E+00 1.871E+Q0 1.871E+00 15.33
RA-224 240.99 320 4.,10*% 4.152E+00 5.254E+00 5.254E+00 27.45
RA-226 609.32 540 45_49* 2,050E+00 1.618E+00 1.618E+400 l6.15
1120.29 114 14.92 1.179E+00 1.811E+00 1.811E+Q0 38.32
1764.49 123 15.30 8.244E-01 2.715E+00 2.716E+00 21.64
AC-228 338.32 298 11.27 3.237E+00 2.282E+00 2.282E+00 48.75
911.20 307 25.80* 1.433E+00 2.318E+00 2.318E+00 19.32
968.97 200 15.80 1.352E+00 2.623E+00 2.623E+00 32.21
A-~228 338.32 298 11.27 3.237E+00 2.282E+00 2.282E+00 48.75
911.20 307 25.80* 1.433E+00 2.318E+00 2.318E+00 19.32
968.97 200 15.80 1.352E+00 2.623E+00 2.623E+00 32.21
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Nuclide Line Activity Report (continued)

Page :
Sample ID : G247797005 Acquisition date : 5-MAR-2010 13:30:38

Nuclide Type:
Uncorrected Decay Corr

Nuclide Energy Area %Abn SEff pCi/GRAM pCi/GRAM
TH-228 74 .82 415 10.28 4.122E400 2.734E+00 2.734E+00
77.11 725 17.10 4.360E+00 2.717E+00 2.717E+00
238.63 1459 43.60* 4.191E+00 2.231E+00 2.231E+00
300.09 87 3.30 3.535E+00 2.090E+00 2.090E+00
TH-232 338.32 298 11.27 3.237E400 2.282E+00 2.282E+00
911.20 307 25.80* 1.433E+400 2.318E+00 2.318E+00
968.97 200 15.80 1.352E+00 2.623E+00 2.623E400
U-235 89.96 160 3.47 5.3398E400 2.412E+00 2.412E+400
93.35 209 5.60 5.486E+00 1.899E+00 1.899E+00
143.76 —=———— 10.96* 5.718E+00 —-=-~——- Line Not Found
163.33 -——=-- 5.08 5.383E+00 ——=---~ Line Not Found
185.72 194 57.20 4.982E+00 1.907E-01 1.907E-01
205.31 --——--- 5.01 4,664E+00 -—-——=-~ Line Not Found
Np-237 86.48 234 12.40* 5.175E+400 1.017E+00 1.017E+00
95.86 ------ 2.68 5.611E400 --—-—=-~ Line Not Found
ANH-511 511.00 161 100.00* 2.365E+00 1.899E-01 1.899E-01

Flag: "*" = Keyline
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Summary of Nuclide Activity _ Page : 3
Sample ID : G247797005 Acquisition date : 5-MAR-2010 10:30:38
Total number of lines in spectrum 33

Number of unidentified lines 3

Number of lines tentatively identified by NID 30 90.91%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-8igma
Nuclide Hlife Deca pCi/GRAM pCi/GRAM  2-Sigma Error %Error Flags

K-40 1.25E+09Y 1.0 3.801E+01 3.801E+01 0.421E+01 11.07
CD-109 461.40D 1.02 3.410E+00 3.492E+00 1.311E+00 37.53
SN-126 2.30E+05Y 1.00 3.410E-01 3.410E-01 1.279E-01 37.53
TL-208 1.41E+10Y 1.00 6.88%E-01 6.889E-01 1.150E-01 16.69
BI-211 7.04E+08Y 1.00 5.155E+00 5.155E+00 0.737E+00 14.30
PB~212 1.41E+10Y 1.00 2.231E+0Q0 2.231E+00 0.269E+00 12.05
BI-214 1600.00Y 1.00 1.618E+00 1.618E+00 0.261E+00 16.15
PB-214 1600.00Y 1.00 1.871E+00 1.871E+0Q0 0.287E+00 15.33
RA-224 1.41E+10Y 1.00 5.254E+0Q0 5.254E+00 1.443E+00 27.45
RA-226 1600.00Y 1.00 1.618E+00 1.618E+00 0.261E+00 16.15
AC-228 1.41E+10Y 1.00 2.318E+00 2.318E+00 0.448E+00 19.32
RA-228 1.41E+10Y 1.00 2.318E+00 2.318E+00 0.448E+00 19.32
TH-228 1.41E+10Y 1.00 2.231E+00 2.231E+400 0.269E+00 12.05
TH-232 1.41E+10Y 1.00 2.318E+00 2.318E+00 0.448E+00 19.32
U-235 7.04E+08Y 1.00 1.907E-01 1.907E-01 0.814E-01 42.71 K
NP-237 2.14E+06Y 1.00 1.017E+00 1.017E+Q0 0.437E+00 42.99
ANH-511 1.00E+09Y 1.00 1.899E-01 1.899E-01 0.793E-01 41.79
Total Activity : 7.078E+01 7.086E+01
Grand Total Activity : 7.078E+01 7.086E+01
Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines 4

Page .
Sample ID : G247797005 Acquisition date : 5~MAR-2010 10:30:38
It  Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec %Err $Eff  Flags

0 128.45 72 374 0.64 256.41 255 8 9.97E-03 96.0 5.91E+00
0 209.62 190 341 0.85 418,68 414 10 2.64E-02 39.3 4.60E+00 T
0 270.32 169 261 1.23 540.03 534 12 2.35E-02 41.2 3.83E+00 T
0 328.23 89 162 0.85 655.80 652 8 1.23E-02 54.5 3.31E+400 T
0 463.27 62 141 0.98 925.81 921 10 8.68E-03 75.7 2.55E+400 T
0 727.60 99 86 1.50 1454.39 1446 15 1.38E-02 45.4 1.76E+00 T
0 768.49 62 68 1.06 1536.15 1533 9 8.56E-03 54.5 1.68E+00
0 795.32 50 88 1.49 1589.82 1583 13 6.94E-03 82.3 1.62E+00 T
1 964.95 60 50 1.97 1929.10 1925 22 8.28E-03 44.1 1.36E+400 T
0 1238.65 75 83 2.11 2476.61 2467 16 1.04E-02 59.6 1.07E+00 T
0 1848.27 31 8 2.16 3696.53 3688 15 4,24E-03 53.3 8.07E-01
Flags: "T" = Tentatively associated
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:34:27.93

R E R R E R R R E R RS R E R E R E N RSN EES LRSS NS AR E S SRS RS SRR S SRR R R R SRR SRS R RS EE SRR R R

* GEL Laboratories LLC *
* 2040 savage Road *
* Charleston, SC 29414 *

A Ak Kk A KA AAKAKRKA I AKX R AR KA A b h A A Ak hhh A Ak dhAdhdhdhAdddhdrdA b d bbb dddbddb b b dddb b bdddhhhkddhx

* *

DETECTOR DATA

Configuration : DKA1QO: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247797005.CNF; 1
Acquisition date : 5-MAR-2010 10:30:38. Detector SN# :

Detector ID : GAMOG Sensitivity : 5.00000
Geometry : CAN Enerqgy tolerance: 1.50000
Elapsed live time: 0 02:00:00.00 Abundance limit : 75.00000
Elapsed real time: 0 02:00:01.54 Half life ratio : 8.00000

LR R AR SRS R LSRR SRR SRR E R R RS SRR EERE SRR R EEREREEEEEESEEEREEEEEEE TR R

SAMPLE DATA

3% %k o b A b A b % % % A ok F X % % A OF O %
* o3 ok ok % % 3k o 3 o3 ok oF ¥ % ok ¥ % ¥ 5 M ¥

Sample date : 17-FER-2010 12:00:00 Nuclide Library : SOLID
Sample ID 1 6247797005 Analyst initials: MXR1
Batch Number : 957136 Sample Quantity : 1.34330E+02 GRAM
IR A SR SR SRS R EEE RS R ERERAEEERENERESEEESS SRS EEEEEE SRR R D EETEEEEEEEE SRR EEEEEEEE R
QC DATA
CALIB. DATE/TIME : 16-FEB-2010 15:10:04.7MS Isotope
MSD ID : MSD Isotope
LCS ID : 1032-A LCS Isotope

******************************************************************************

Combined Activity-MDA Report

~=-== TIdentified Nuclides ----

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
K-~40 3.801E+401 4.,209E+00 6.993E-01 6.592E-02 54,351
CD-109 3.492E+00 1.311E+00 1.468E+00 1.633E-01 2.379
SN-126 3.410E-01 1.279E-01 1.440E-01 1.595E-02 2.367
TL-208 6.889E-01 1.150E-01 6.623E~-02 6.047E-03 10.403
BI-211 5.155E+00 7.371E-01 4.049E~01 3.800E-02 12.730
PB-212 2.231E400 2.688E-01 1.040E-01 1.067E~02 21.462
BI-214 1.618E+00 2.614E-01 1.376E~01 1.365E-02 11.763
PB-214 1.871E+00 2.867E-01 1.384E-01 1.505E-02 13.519
RA-224 5.254E+00 1.443E+400 1.115E+400 1.025E-01 4,713
RA-226 1.618E+00 2.614E-01 1.376E~-01 1.365E-02 11.763
AC-228 2.318E+00 4.480E-01 2.648E-01 3.197E-02 8.755
RA-228 2.318E+00 4,480E-01 2.648E-01 3.197E-02 8.755
TH-228 2.231E+00 2.688E-01 1.040E-01 1.067E-02 21.462
TH-232 2.318E+00 4.480E-01 2.648E-01 3.197E-02 8.755
U~235 1.907E-01 8.144E-02 3.814E-01 6.411E-02 0.500
NP-237 1.017E+00 4.373E-01 4.650E~-01 1.100E-01 2.188
ANH-511 1.899E-01 7.934E-02 5.184E~02 4_499E-03 3.662
—-~—~ Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act/MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 -4 .,545E-02 3.773E-01 6.314E-01 5.896E-02 -0.072
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Combined Activity-MDA Report (continued)

Sample ID : G247797005 Acquisition date

~—-— Non-Identified Nuclides —~--

Key-Line

Activity K.L. Act error MDA MDA error
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
NA-22 2.051E-03 5.694E-02 9.359E-02 8.223E-03
NA-24 1.291E+00 1.134E+00 Half-Life too short
SC-46 7.574E-03 5.044E-02 §.239E-02 7.614E-03
V-48 -1.039E-02 8.319E-02 1.375E-01 1.251E-02
CR-51 2.142E-02 4.805E-01 7.592E-01 7.308E-02
MN-54 3.999E-03 4.774E-02 7.783E-02 7.014E-03
CO-56 1.378E-02 4.878E-02 8.090E-02 7.333E-03
C0O-57 2.211E-02 2.991E-02 4.949E-02 4.168E-03
CO-58 -3.878E-02 4.860E-02 7.283E-02 6.497E-03
FE-59 ~-2.523E-03 1.190E-01 1.970E-01 1.831E-02
C0-60 -1.842E-02 5.032E-02 7.856E-02 7.185E~03
ZN-65 1.464E-02 1.295E-01 1.870E-01 1.581E-02
SE-T75 -1.041E-02 5.963E-02 8.583E-02 8.010E-03
SR-85 7.045E-02 5.120E-02 8.287E-02 7.190E-03
Y-88 1.596E~-02 3.765E-02 6.718E-02 5.616E-03
y-91 -1.294E+01 3.019E+01 4.797E+01 3.990E+00
NB-94 -3.446E-04 4.362E-02 7.154E-02 5.962E-03
NB-95 7.363E-02 6.093E-02 9.634E-02 8.360E-03
NB-95M 2.911E-02 1.691E-01 2.509E-01 2.600E-02
ZR-95 7.340E-02 8.955E-02 1.553E-01 1.480E-02
MO-99 1.682E+01 1.868E+01 3.243E+01 5.096E+00
TC~99M -9.532E+10 2.187E+11 Half-Life too short
RU-103 3.706E-02 4.597E~02 8.091E-02 1.133E-02
RH-106 3.988E-01 3.738E-01 6.610E-01 8.643E-02
RU-106 3.988E-01 3.717E-01 6.610E~-01 5.512E-02
AG-108M 3.233E-02 3.738E-02 6.327E-02 5.622E-03
AG-110M -3.060E-03 3.963E-02 6.496E~02 5.451E-03
SN-113 -9.565E-03 5.450E-02 8.714E-02 7.601E-03
CD-115 -5.732FE+00 1.832E+401 3.005E+01 2.603E+00
SN-117M -7.362E-03 6.872E-02 1.085E-01 9.120E-03
TE-123M -2.815E-03 3.471E-02 5.486E-02 4.642F-03
SB-124 -4.812E-02 8.873E-02 1.320E-01 1.214E-02
SB-125 2.095E-03 1.068E-01 1.719E-01 1.505E-0Q2
TE-125M -1.128E+01 1.172E+01 1.796E+01 1.934E400
I-126 3.787E-01 2.947E-01 5.255E~-01 4 . 267E-02
SB-126 1.118E-02 2.215E-01 3.156E~01 2.662E-02
SB-127 1.455E-01 1.851E+00 3.062E+00 3.470E-01
I-131 -3.650E-02 1.508E~-01 2.413E-01 2.239E-02
TE-132 4.555E-02 1.061E+00 1.777E+00 2.888E-01
BA-133 -2.945E-03 5.644E-02 8.003E~02 1.052E-02
I-133 -2.238E-03 7.132E-03 Half-Life too short
CS-134 1.134E-01 9.389E-02 1.169E~-01 1.032E-02
CS-135 1.966E-01 2.115E-01 3.250E-01 3.432E-02
I-135 1.827E+10 3.374E+10 Half-Life too short
Cs-136 8.591E-02 1.444E-01 2.518E~-01 2.319E-02
BA-137M -2.275E-02 4,308E-02 6.809E~-02 5.510E~03
C5-137 -2.403E-02 4.551E-02 7.193E-02 5.833E-03
CE-139 -2.676E-03 3.661E-02 5.774E-02 4.883E-03
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5-MAR-2010 10:30:38

Act /MDA

.022

.092
.076
.028
.051
.170
L4477
. 532
.013
.234
.078
.121
.850
.238
.270
.005
L7164
.116
.473
.519

.458
.603
.603
. 511
.047
.110
.191
.068
.051
.365
.012
.628
.721
.035
.048
.151
.026
.037

.970
.605

. 341
.334
. 334
.046



Combined Activity-MDA Report
Sample ID

G247797005

(continued) . .
Acquisition date

—=——- Non-Identified Nuclides ---—-

Nuclide

BA-140
LA-140
CE-141
CE-143
CE-144
PM-144
PR-144
PM-146
ND-147
PM-149
EU-152
GD-153
EU-154
EU-155
TB-160

HO-166M

TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
TH-229
PA-231
TH-231
PA-233
PA-234

PA-234M

TH-234
U-238

NP-239
AM-241
CM-247
CF-249
CrF-251

Key-Line

Activity K.L.

(pCi/GRAM)

-2.307E-01
-5.377E-02
-1.123E~-03
1.131E-03
1.457E-01
2.063E-02
1.530E+0Q0
-4.982E-03
1.355E-01
-1.345E+02
6.720E-02
-7.389E-03
-2.,134E-03
2.333E-01
-1.913E-01
-3.176E-02
1.613E-01
-3.972E-03
2.514E-02
4.438E-02
2.194E+00
1.885E-01
2.364E+00
1.770E-01
1.389E-01
-9.165E-02
-9.165E-02
-4 .339E-01
-9.158E-02
1.389E-01
6.532E-02
1.1198-01
2.225E-01
1.696E+00
1.696E+00
1.564E-01
-1.616E-01
-4.051E-02
3.229E-02
-4,632E-02
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Act error

.258E-01
.041E-01
.757E-02
.923E-04
.630E-01
.393E-02
.288E+00
.119E-02
.221E-01
.391E+02
.349E-01
.026E-01
.620E-01
.217E-01
.817E-01
.502E-02
.784E-01
.262E-02
.370E-02
.B75E-02
.377E400
.05%E-01
.112E+00
.197E-01
.800E-01
.174E-01
.174E-01
.170E-01
.690E+00
.B00E-01
.055E-02
.438E-01
.767E+00
.740E+00
.T40E+00
.833E-01
.028E-01
.B12E-02
.057E-02
.487E-01

HOBNODHFERFROMWeORFGWWOURYOUIGGUS NI FHERPPRHEPE QW N - W

MDA
(pCi/GRAM)

5.011E-01
1.601E-01
1.213E-01
Half-Life
.851E-01
.450E-02
.575E+00
.136E-02
.223E+00
.149E+02
.000E-01
.585E-01
.0650E-01
.087E-01
.597E-01
.197E-01
.783E-01
.955E-02
.031E-02
.154E-01
.992E+00
.473E+00
.385E+00
.202E-01
.278E+00
.202E-01
.202E-01
.011E+00
.783E+00
.278E+00
.261E-01
L924E-01
LT72E+00
.913E+00
.913E+00
.888E-01
.265E-01
.337E-02
.484E-02
.491E-01

MNOJWINNOORPRERENEOOROR OO RN NN 00 -JW

MDA error

1.700E-01

1.451E-02

1.031E-02
too short
LB24E-02
.185E-03
.626E-01
.637E-03
.832E-01
L426E+01
.903E-02
.564E-02
.047E-02
L942E-02
.390E-02
.003E-02
.031E-02
L427E-03
.644E-03
.014E-02
.650E-01
.126E-01
.712E-01
.214E-01
.251E-01
.514E-02
.295E-02
.873E-02
.175E-01
.251E-01
.194E-02
.128E-01
.010E+0Q0
.414E-01
.414E-01
.773E-02
.100E-02
.236E-03
.215E-03
.140E-02

MNMdovlwo U PRSI JdORPR IR RN RO W oYU

Page :
5-MAR-2010 10:30:38

3

Act /MDA

-0.
.336
-0.

-0

460
009

.378
L2717
.275
.061
.111
.626
.336
.047
.008
.118
.136
.265
.337
.057
.313
.384
.244
.128
.706
.216
.109
.176
.176
L4429
.033
.109
.518
.189
.023
.582
.582
.198
.495
.552
.381
.186



VAX/VMS Nuclide Identification Report Generated

*AAKRKKNAIKRERAA KA A A A A K XA A AR A XA A AR A A A A AR AT A A IR AR R AR AR AR A AR AKX AR AR AR T AR A AT XA AR A Ak ** &

* GEL Laboratories LLC
2040 Savage Road

Charleston,
A A A A A A A A AT A A A A A A AT AT A AT A A A A A AT A A A A A A A A A A A A A A A AN A A A A A AR A A AR A A A A A A A koA d A A hkkkhK

*
*

*

DETECTOR DATA

SC 29414

Sensitivity

Energy tolerance:
Abundance limit
Half life ratio

IR SRR TS SRR EE SR RS S ST RS EE RS SRR RS RS R LRSS ER AR S AEEREEREEEEEEESEREELEEREREEERRE]

SAMPLE DATA

Analyst initials:
Sample Quantity

Carrier Weight
AAK KA AK A I AR AT A AT R A IR AR F A AR A AN KRR AL A A AR A A A A A A A A A A A A AR AT A A A A A XA A A A A A A Ak kA4 &k

QC DATA

MSD Isotope
LCS Isotope
LCSD Isotope

*

*

* Configuration SYS$SYSROOT:

* Acquisition date :

* Detector ID 1 GAMO6

* Geometry : CAN

* Elapsed live time: 0 02:00:00.00
* Elapsed real time: 0 02:00:01.54
*

*

*

*

* Sample date

* Sample ID : G247797005

* Batch Number : 957136

* Recovery : 1.00000

*

*

*

*

* CALIB. DATE/TIME : 16-FEB-2010 15:10:04 MS Isotope
* MSD DPM : 0.000

* LCS DPM : 0.000

* LCSD DPM : 0.000

*

Combined Activity-MDA Report

—=-=-= Identified Nuclides --—--

Activity Act Error
Nuclide (pCi/GRAM )
K-40 3.801E+01 4.125E+00
CD-109 3.492E+00 1.284E+00
SN-126 3.410E-01 1.254E-01
TL-208 6.889E-01 1.127E-01
BI-211 5.155E+00 7.224E-01
PB-212 2.231E+00 2.634E-01
BI-214 1.618E+00 2.562E-01
PB-214 1.871E+00 2.810E-01
RA-224 5.254E+00 1.414E+00
RA-226 1.618E+00 2.562E-01
AC-228 2.318E+00 4,390E-01
RA-228 2.318E+00 4.390E-01
TH-228 2.231E+00 2.634E-01
TH-232 2.318E+00 4.390E-01
U-235 7.862E-02 2.358E-01
Np-237 1.017E+00 4.286E-01
ANH-511 1.899E-01 7.776E-02
--—— Non-Identified Nuclides ----

Key-Line

Activity K.L Act error
Nuclide {(pCi/GRAM )
BE-7 -4.545E-02 3.697E-01
NA-22 2.051E-03 5.580E-02
NA-24 1.291E+06 2.223E4+06
SC-46 7.574FE-03 4.943E-02
V-48 -1.039E-02 8.152E-02
CR-51 2.142E-02 4.709E-01
MN-54 3.999E-03 4.678E-02
CO-56 1.378E-02 4.781E-02
Co-57 2.211E-02 2.931E-02
CO-58 -3.878E-02 4.762E-02
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DLC

(pCi/GRAM

PN U Q0] -0 M L~ ~J W

.506E-01
.137E-01
.592E-02
.377E-02
.083E-01
.386E-02
.009E-02
.119E-02
.774E-01
.009E-0Q2
.339E-01
.339E-01
.386E-02
.339E-01
.993E-01
.451E-01
.649E-02

DLC

{(pCi/GRAM

WL DO W

.231E-01
.704E-02
.000E+00
.168E-02
.944E-02
.912E-01
.942E-02
.097E-02
.594E-02
.691E-02

17-FEB-2010 12:00:00 Nuclide Library

)

)

5.
1.

(ALPHA.ARCHIVE. GAMMA]G247797005
5-MAR-2010 10:30:38 Detector SN# :

000
500

75,000

8.

000

SOLID
MXR1

1.3433E+02 GRAM

WNREMNHNNE DR PR WLWOST;RN

RERNON RN

0.00000

SRR LR R SRS R RS S EEEEE S EEEE RS SRR R FERRESEREEEEE RS EEEEETE SRR R EEEEEEEE R

TPU

.104E+00
.553E-01
.387E~02
.748E-02
.686E-01
.344E-01
.307E-01
.434E-01
.213E-01
.307E-01
.240E-01
.240E-01
.344E-01
.240E-01
.203E-01
.187E-01
.967E-02

TPU

.886E-01
.847E-02
.134E+06
.B22E-02
.159E-02
.403E-01
.387E-02
LA39E-02
.496E-02
.430E-02

oA ok o %k b ok ok % o oF ok F O Ok 3 Ok 3 3 % 3 ¥ % o k% o F

NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
FATL ABUN

NOT IDENT.
NOT IDENT.




FE-59 -2.523E-03 1.167E-01 9.929E-02 5.952E-02 NOT IDENT.
C0O-60 -1.842E-02 4.931E-02 3.945E-02 2.516E-02 NOT IDENT.
ZN-65 1.464E-02 1.269E-01 9.423E-02 6.474E-02 NOT IDENT.
SE-75 -1.041E-02 5.844E-02 4.438E-02 2.981E-02 NOT IDENT.
SR-85 7.045E-02 5.017E-02 4.235E-02 2.560E-02 NOT IDENT.
Y-88 1.596E-02 3.690E-02 3.354E-02 1.882E-02 NOT IDENT.
Y-91 -1.294E+01 2.958E+01 2.413E+01 1.509E+01 NOT IDENT.
NB-94 -3.446E-04 4.274E-02 3.635E-02 2.181E-02 NOT IDENT.
NB-95 7.363E-02 5.971E-02 4.888E-02 3.046E-02 NOT IDENT.
NB-925M 2.911E-02 1.657E-01 1.300E-01 8.456E~02 NOT IDENT.
ZR-95 7.340E-02 8.776E-02 7.881E-02 4.478E-02 NOT IDENT.
MO-99 1.682E+01 1.831E+01 1.646E+01 9.342E+00 NOT IDENT.
TC-99M ~9.532E+16 4,.287E+17 0.000E+00 0.000E+00 SHORT HLIF
RU-103 3.706E-02 4.505E-02 4,137E-02 2.299E-02 FAIL ABUN
RH-106 3.988E-01 3.664E-01 3.366E-01 1.869E-01 NOT IDENT.
RU-106 3.988E-01 3.642E-01 3.366E-01 1.858E-01 NOT IDENT.
AG-108M 3.233E-02 3.663E-02 3.243E-02 1.869E-02 NOT IDENT.
AG-110M -3.060E-03 3.884E-02 3.305E-02 1.982E-02 NOT IDENT.
SN-113 -9.565E-03 5.341E-0Q2 4.475E-02 2.725E-02 NOT IDENT.
CD-115 -5.732E+00 1.795E+01 1.535E+01 9.160E+00 NOT IDENT.
SN-117M -7.362E-03 6.735E-02 5.662E-02 3.436E-02 NOT IDENT.
TE-123M -2.815E-03 3.401E-02 2.862E-02 1.735E-02 NOT IDENT.
SB-124 -4.812E-02 8.696E-02 6:598E-02 4.437E-02 NOT IDENT.
5B-125 2.095E-03 1.047E-01 8.815E-02 5.340E-02 FAIL ABUN
TE-125M -1.128E+01 1.148E+01 9.431E+00 5.858E+00 NOT IDENT.
I-126 3.787E-01 2.888E-01 2.673E~01 1.474E-01 NOT IDENT.
SB-126 1.119E-02 2.171E-01 1.603E-01 1.107E-01 NOT IDENT.
SB-127 1.455E-01 1.814E+00 1.557E+00 9.256E-01 NOT IDENT.
I-131 -3.650E-02 1.478E-01 1.241E-01 7.540E-02 NOT IDENT.
TE-132 4.555E-02 1.040E+00 9.214E-01 5.304E-01 NOT IDENT.
BA-133 -2.945E-03 5.531E-02 4.117E-02 2.822E-02 FAIL ABUN
I-133 -2.238E+03 1.398E+04 0.000E+00 7.132E+03 SHORT HLIF
C5-134 1.134E-01 9.202E-02 5.924E-02 4.695E-02 FAIL ABUN
C8-135 1.966E-01 2.072E-01 1.680E-01 1.057E-01 NOT IDENT.
I-135 1.827E+16 6.614E+16 0.000E+00 0.000E+00 SHORT HLIF
C5-136 8.591E-02 1.415E-01 1.270E-01 7.218E-02 NOT IDENT.
BA-137M -2.275E-02 4,222E-02 3.464E-02 2.154E-02 NOT IDENT.
C§-137 -2.403E-02 4.460E-02 3.659E-02 2.275E-02 NOT IDENT.
CE-139 -2.676E-03 3.587E-02 3.010E-02 1.830E-02 NOT IDENT.
BA-140 -2.307E-01 3.193E-01 2.559E-01 1.629E-01 NOT IDENT.
LA-140 -5.377E-02 1.020E-01 8.014E-02 5.205E-02 FAIL ABUN
CE-141 -1.123E-03 7.602E-02 6.339E-02 3.879E-02 NOT IDENT.
CE-143 1.131E+03 3.770E+02 0.000E+00 1.923E+02 SHORT HLIF
CE-144 1.457E-01 2.578E-01 2.015E-01 1.315E-01 NOT IDENT.
PM-144 2.063E-02 4.305E-02 3.786E-02 2.197E-02 NOT IDENT.
PR-144 1.530E+00 3.222E+00 2.833E+00 1.644E+00 NOT IDENT.
PM-146 -4,982E-03 5.017E-02 4.167E-02 2.560E-02 NOT IDENT.
ND-147 1.355E-01 7.076E-01 6.248E-01 3.610E-01 FAIL ABUN
PM-149 -1.345E+02 1.364E+02 1.110E+402 6.957E+01 NOT IDENT.
EU-152 6.720E-02 1.322E-01 1.030E-01 6.744E-02 FAIL ABUN
GD-153 -7.389E-03 1.005E-01 8.336E-02 5.130E-02 NOT IDENT.
EU-154 -2.134E-03 1.587E-01 1.332E-01 8.089E-02 NOT IDENT.
EU~155 2.333E-01 1.193E-01 1.096E-01 6.085E-02 FAIL ABUN
TB-160 -1.913-01 1.781E-01 1.314E-01 9.087E-02 FAIL ABUN
HO~166M -3.176E-02 7.401E-02 6.079E-02 3.776E-02 NOT IDENT.
TA-182 1.613E-01 2.738E-01 2.406E-01 1.397E-01 FAIL ABUN
IR~-192 -3.972E-03 4.177E-02 3.585E-02 2.131E-02 FAIL ABUN
HG-203 2.514E-02 5.262E-02 4,149E-02 2.685E-02 NOT IDENT.
BI-207 4.438E-02 6.444E-02 5.822E-02 3.288E-02 FAIL ABUN
PR-210 2.194E+00 5.270E+00 4 .790E+00 2.689E+00 NOT IDENT.
PB~-211 1.885E-01 8.877E-01 7.560E-01 4,529E~01 NOT IDENT.
BI-212 2.364E+00 1.090E+00 7.035E-01 5.562E-01 FAIL ABUN
RN-~219 -1.770E-01 5.093E-01 4.210E-01 2.598E~01 FAIL ABUN
RA-223 1.389E-01 8.624E-01 6.584E-01 4.400E-01 FAIL ABUN
AC-227 -9.163E-02 3.110E-01 2.691E-01 1.587E~01 FAIL ABUN
TH-227 -9.165E-02 3.111E-01 2.691E-01 1.587E~01 FAIL ABUN
TH-229 -4.339E-01 6.047E-01 5.257E~01 3.085E~01 FAIL ABUN
PA-231 -9.158E-02 1.656E+00 1.437E+00 8.449E~-01 FAIL ABUN
TH-231 1.389E-01 8.624E-01 6.584E-~01 4.400E~01 FAIL ABUN
PA-233 -6.532E-02 7.884E-~-02 6.499E-02 4.027E~-02 FAIL ABUN
PA-234 1.119E-01 3.369E-~01 2.994E-01 1.719E-01 NOT IDENT.
PA-234M 2.225E-01 5.631E+00 4.933E+00 2.883E+00 NOT IDENT.
TH-234 1.696E+00 1.705E+00 1.544E+00 8.699E~01 FAIL ABUN
U-238 1.696E+D0 1.705E+00 1.544E+00 8§.699E~01 FAIL ABUN
NP-239 1.564E-01 4.736E-01 4.137E~01 2.416E-01 FAIL ABUN
AM-241 -1.616E-01 1.987E~01 1.732E-01 1.014E-01 NOT IDENT.
CM-247 -4 _051E-02 4,715E-02 3.766E~02 2.406E~02 FAIL ABUN
CF-249 3.229E-02 4.955E~02 4.358E-02 2.528E~-02 NOT IDENT.
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CF-251 -4.,632E-02 1.458E-01 1.297E-01 7.436E-02 NOT IDENT.
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A A KA AKX KA A XA KXR KA A LA A A AT A A A A A A AR A KA AAAAA AR A AAA A A A XA A A A A A S A A XA A A A AR A A A A A A A A A A A A A A A XX
GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*

PR R R R E R E R E A AR R R R R SRR R LSS EEEEEEE S EE R EREEE R LR SR EREEE SRR TR EEEREEESEEEEEEESEEEE R
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ENERGY

46.

MDA COUNTS

323.
324.
0.

438

521

4651
6480
0000

.2037
422.
422.
462.
447,
481,
462.
446,
446,
446.
462.
462,
462.
462.
464,
464.
464.
397.
397.
414,
414,
457.
507.
507.
507.
409.
409,
438.
517.
520.
.2476
550.
454,
454.
455,
456,
420,
421.
421.
383.
362.
362,
362,
397.
370.
348.
299,
315.
375,
375.
287.
329.
379.
326.
327.
336.
345,
352.
308.
309.
343.
344,
310.
345,

9677
9677
8978
1656
6927
23935
4684
5302
5302
4306
4306
4306
5840
7576
7576
7576
3392
4315
3364
3970
1105
5197
5938
5938
8970
8970
7900
8591
9985

5432
5011
9166
3141
6510
5674
7689
7689
5612
7293
8661
8661
8694
5547
0437
5183
5610
2913
4180
8227
5596
3147
9973
4176
3702
5208
0432
9060
0433
3264
3508
6661
7116
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136.
140.
140,
143.
144,
144,
145.
152.
153.
154.
154.
156.
158.
159,
l62.
163.
165.
176.
177.
181.
184.
185.
193.
197.
205.
210.
215.
222.
227.
228.
228.
235.
235.
235,
238.
238.
240.
242,
244,
252,
252.
256.
256.
260.
264.
268.
269.
269.
271.
273.
276.
277.
277.
278.
279.
279.
280.
283.
284.
285.
285.
287.
293.
295.
295,
298.
299.
299.
300.
300.
300.
301.
302,
304.
304.
304.
308.
311.

338.
342.
.0000
315.
302.
302.
329.
351.
355.
307.
307.
341.
310.
315.
297.
326.
310.
312.
304,
284,
312,
298.
310.
280.
323.
303.
258,
246.
237.
265,
270.
281.
258.
258.
213.
213.
214.
214,
195,
226.
230.
241.
241.
211,
197.
193.
197,
197.
216.
159.
189.
206.
213.
214,
L7786
198.
175.
182.
197,
201.
194.
174.
-0000
168.
168.
163.
163.
.2993
170.
170.
170.
170.
178.
175.
175.
166.
165.
196.

198

163

1654
3948

8849
6004
6004
0287
5636
3704
9330
9330
8346
8737
6441
5540
6689
3630
5101
0465
6461
7991
1523
7459
4367
2577
2378
7303
4567
5489
7068
3727
0638
2879
5879
8603
8603
3556
5669
6069
2631
1702
4507
4507
7050
7594
7469
8429
8429
0303
6483
9616
0772
9340
9881

8375
4949
6652
5036
6248
8217
3991

2051
3112
1091
2993

4842
4842
4895
6645
8582
9033
9033
3568
0134
0712
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316.
319.
320.
323.
323.
328.
333.
334.
334.
338.
338.
338.
338.
338.
340.
340.
344,
351.
351.
356.
364.
366.
383.
388.
388.
391.
400.
401.
402.
404.
410,
414.
423.
427,
427,
433.
453.
463.
468.
473.
476.
477,
487.
492.
497.
511.
514.
527.
529.
531.
537.
546,
563.
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
614.
618.
621.
621.
633.
635.
636.
645,
657.
661.
661.
664.
666.
666.
677.

171.
154.
164.
165.
165,
176.
166.
167,
167.
183.
183.
183,
183.
183.
157.
171.
150.
160.
142.
143,
144,
133.
162.
136.
142.
137.
.4089
.4741
.2766
.8706
.3906
L7771
.5259
. 9651
L3929
.8193
.2014
. 4297
.6156
.1514
.3031
. 9547
. 9680
.5254
.6820
.0134
.5769
.0638
.0000
.1204
-5941
.0000
.9133
.4803
.4904
.3911
.8104
.1618
.8393
.1844
.4936
.4936
.5268
.4694
L0539
.9205
.9205
.8902
.9763
.9520
.522¢6
L0117
.93500
.9500
.0000
L2910
.2988
.7531

5668
7650
9674
6653
6653
0801
3427
0175
0175
7334
7334
7388
7388
7388
9242
0922
1256
8339
0631
1136
4119
0849
3010
1836
6122
5782
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685.
695.
696.
696.
697.
702.
706.
711.
720.
721.
722.
122.
723.
724.
727.
733.
735.
739.
747.
752.
753,
756.
763.
765.
766.
777.
778.
783.
785.
795.
801.
810.
810.
815.
818,
832.
834.
836.
846.
856.
860.
871.
873.
875.
879.
880.
883.
884.
889.
898.
911.
911.
911.
926.
937.
944.
946.
949.
962,
964 .
966.
968.
968.
968.
983.
996.
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112.
1115.

.9746
.3026
.3900
L3911
.4014
.6985
.8613
.9844
.9489
.QQ00
.2559
.2598
L4326
. 9965
.2515
.6016
.3609
. 4350
.7958
.1957
.8406
.9188
. 7521
.3635
.9338
.2158
.0545
L9190
.8004
L2249
.8577
.0485
.8033
.2461
.8152
.3023
.5672
.0000
.8530
.8699
.7350
.9482
.5297
.0000
.4597
.2170
L2726
L4647
.8116
L1426
.7480
.7480
.7480
.3402
.8141
.7843
. 6181
.0632
.9361
.2062
L9323
. 9912
.9912
.9912
.1844
L8227
.8535
.8643
L2676
.0000
.0728
.9219
. 9219
.5673
.9987
.7318
.6242
.9039
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235,
1238,
1260.
1271.
1274.
1274.
1291.
1298.
1312.
1332,
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771.
1791.
1836.

HPE e =R S RN B s
COGHOOJOMRNOUNOoOROO

.1047
L1047
.1102
.0107
.0000
L1201
.0823
.3933
L6276
.0297
.8464
.8412
L3643
.0000
.6579
.8079
L7932
.0393
.0000
.5535
L2612
.0423
.0000
.6948
.2370
.0000
.6963
.6768
.8033
.3615
L0525
.0000
.2517
L2155
.2155
. 9317
.8198
.0000
.8671



TOTAL URANIUM BY GAMMA SPEC
Sample:G247797005

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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REPORT

5.0829E+00
5.0735E+00
2.5885E-06
4.5931E+00

ug/g
ug/g
ug/g
ug/g



IR SRS EE R EE SR SRS EE SR EE RS RS AE AR SRS RS ER SRR E R ER SR EREEEEEEREEEEREEEEEEES
*

GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON ,SC 29417
GROSS GAMMA REPORT

BATCH ID : 957136 SAMPLE ID : G247797005
ANALYST : MXRI1 DETECTOR : GAMO6

SAMPLE DATE : 17-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00
ANALYSIS DATE: 5-MAR-2010 10:30:38.71 SAMPLE ALQT: 134.330 GRAM

*

*

* *
* *
* *
* *
* *
KA AKX KA KA AKX KK AR A A ARN AR AN A A AN A A A A A A AR T AT AR A AN A A A hd A AN AR A A AR AR A A A A A A AR A A AN A A AN A A AKX
* *
* *
* *
* *
* *
* *
* *

IS RS S SRS R SRS R SRS R R RS SRS SR RS SR EEEERRELRERSEEESEEERER SR SR SR EESESETEEEEEEEEEE S

GROSS GAMMA ACTIVITY (pCi/GRAM ) 1.228E+01
GROSS GAMMA ERROR (pCi/GRAM ) : 1.703E+00
GROSS GAMMA MDA (pCi/GRAM ) : 4.446E+00
GROSS GAMMA DLC (pCi/GRAM ) : 2.165E+400
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VAX/VMS Nuclide Identification Report Generated

5-MAR-2010 12:35:11.46

A AkA KAk Fh A XA XA AARXAF A A XA A AT AR T A XA XA A XA A A XA AKX A AR A AR b A A hhkdkd kA A XA A d sk kb b db A Ao dh ko ki i kkk

GEL Laboratories LLC

*
*
*

2040 Savage Road
Charleston,

SC 29414

*
*

KA A AT AT AR A AR R AKX T AR A AR A A AR AT KA XA A AT A A A AA R A A A AT A A A A AL AR AN Ak Ak kA Ak kA Ak dhdxdx

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247809001.CNF; 1
19-FEB~2010 12:00:00 Acquisition date :

Configuration

Sample date
Sample ID

Detector name
Elapsed live time:

Energy tolerance
Abundance limit
Batch ID
Matrix Spike ID

********************************************************************************

Pk It

WO Joh U Lo

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Flag:

OCOCOCWWOoOOOOOOOOoOOOOOHRPRPOONNOOOND

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec ¢
74.82* 286 495 1.60 148.56 142 20 3.97E-02
77.26* 556 510 1.61 153.44 142 20 7.72E~-Q2
87.25 160 409 1.17 173.43 171 7 2.22E-02

186.10* 194 315 1.47 371.10 367 10 2.69E-02

209.88 204 365 2.20 418.66 413 14 2.83E-02

238.74* 1201 219 1.32 476.38 469 19 1.67E-01

241.77* 301 251 1.85 482.44 469 19 4.18E-02

270.36 89 242 1.82 539.63 536 12 1.24E-02

277.09 70 274 1.22 553.08 547 13 9.71E-03

295.40* 394 155 1.74 589.70 583 21 5.48E-02

300.12 82 178 1.74 599.14 583 21 1.13E-02

328.39 69 172 1.65 655.638 651 10 9.62E-03

338.32 189 202 0.99 675.54 671 10 2.63E-02

352.006% 557 203 1.48 703.01 697 13 7.73E-02

409.55 44 65 1.64 818.01 815 6 6.10E-03

510.70* 106 189 2.27 1020.30 1014 19 1.47E-02

583.34% 358 144 1.71 1165.59 1160 14 4.97E-02

609.42%* 401 140 1.58 1217.76 1210 14 5.58E-02

661.47 78 78 1.06 1321.86 1314 13 1.08E-02

726.85* 88 83 1.95 1452.64 1444 15 1.23E-02

768.46 41 54 1.77 1535.87 1532 7 5.68E-03

860.37* 65 47 1.51 1719.70 1714 13 9.05E-03

911.21+* 274 44 1.67 1821.40 18l6 11 3.80E-02

964.53 50 46 2.66 1928.07 1922 22 6.99E-03

968.86* 150 58 2.04 1936.73 1922 22 2.08E-02

1120.31%* 92 83 1.77 2239.69 2233 14 1.28E-02

1460.59* 1271 47 2,00 2920.44 2910 21 1.77E-01

1730.02 19 15 1.80 3459.50 3454 14 2.59E-03

1764.50 79 7 1.58 3528.48 3521 14 1.10E-02
"*" = Peak area was modified by background subtraction

G2478090
GAM15
0 02:00:
1.50000
75.00000
957136
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01

00.00
keV

Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS

ID

5-MAR-2010 10:31:36.
1.32540E+02 GRAM

CAN

0 02:00:01.36

: MXRI1

5.00000
1032-A

0.0%

Fit
1.62E+00

1.70E+00

1.33E+00

3.38E+00

*



VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 12:35:16

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
(FWHM) :
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

Peak Widt

h

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA1G247809001.CNF; 1
PEAK V16.9, PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8

. MXR1

19~FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:31:36
G247809001 Sample quantity : 132.54 GRAM
SOLID Sample geometry
GAMMALl5 Detector geometry: CAN
0 02:00:00.00 Elapsed real time: 0 02:00:01.36 0.0%
3.00 Confidence level : 5.00 %
1.50 keV Half life ratio : 8.00
Yes Systematic Error : 0.00 %
: BEmpirical Efficiencies at : Peak Energy
75.00 WIM error limit 3.00

Full Combined Activity-MDA Report

~——- Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
K-40 + 1460.82 * 3.495E+01 4.069E+00 6.595E-01 6.481E-02 52.988
CD-109 + 88.03 * 2.810E+00 1.300E+00 1.894E+00 2.351E-01 1.484
SN-126 64.28 ~9.010E-02 8.950E-01 1.461E+00 2_473E-01 -0.062
+ 86.94 1.144E+00 7.032E-01 8.102E-01 3.426E-01 1.412
+ 87,57 * 2.752E-01 1.273E-01 1.926E-01 2.384E-02 1.429
BA-137M + 661.66 * 1.241E-01 6.518E-02 8.098E-02 6.658E-03 1.532
Cs5-137 + 661.66 * 1.311E-01 6.886E-02 8.555E-02 7.048E-03 1.532
TL-208 + 277.37 8.095E-01 8.203E-01 7.829E-01 1.107E-01 1.034
+ 583.18 * 5.444E-01 1.120E-01 7.147E-02 6.537E-03 7.616
+ 860.56 9.366E~01 4.919E-01 5.196E-01 5.080E-02 1.803
BI-211 72.87 7.436E+00 5.574E+00 8.428E+00 9.653E-01 0.882
+ 351.06 * 3.887E+00 6.642E-01 4.336E-01 4.,318E-02 8.966
PB~-212 + 74.82 2.437E+00 9.189E-01 8.246E-01 1.242E-01 2.956
+ 77.11 2.631E+00 5.665E-01 4.599E-01 5,331E-02 5.720
+ 238.63 * 1.896E+0Q 2_.672E-01 1.168E-01 1,.393E-02 16.235
+ 300.09 1.997E+00 1.309E+00 1.608E+00 1.958E-01 1.242
RI-214 + 609.32 * 1.181E+00 2.256E-01 1.445E-01 1.440E-02 8.169
+ 1120.29% 1.423E+00 6.983E-01 5.816E~01 6.299E-02 2.446
+ 1764.49 1.707E+00Q 4.790E-01 3.626E-01 3.180E-02 4.708
PB-214 + 74.82 4.320E+00 1.610E+00 1.462E+00 2.042E-01 2.956
+ 77.11 4.638E+00 1.069E+00 8.108E-01 1.154E-01 5.720
+ 242.00 2.883E+00 9,286E-01 7.099E-01 8.844E-02 4.061
+ 295.22 1.710E+00 3.495E-01 2.769E-01 3.452E-02 6.174
+ 351.93 * 1.411E+00 2.533E-01 1.536E-01 1.746E-02 9.186
RA-224 + 240.99 * 5.098E+00 1.615E+00 1.251E+00 1.380E-01 4.074
RA-226 + 609.32 * 1.181E+00Q 2.256E-01 1.445E-01 1.440E-02 8.169
+ 1120.29 1.423E+00 6.983E-01 5.816E-01 6.299E-02 2.446
+ 1764.49 1.707E+00 4.790E-01 3.626E-01 3.180E-02 4.708
AC-228 + 338.32 1.475E+00 7.745E-01 4.943E-01 2_075E~01 2.985
+ 911.20 * 2.011E+00 3.978E-01 2.998E-01 3.631E-02 6.710
+ 968.97 1.905E+0Q0 6.886E-01 4.733E~-01 1.163E-01 4.025
RA-228 + 338.32 1.475E+00 7.745E-01 4.943E-01 2.075E-01 2.985
+ 911.20 * 2.011E+00 3.978E-01 2.998E-01 3.631E-02 6.710
+ 968.97 1.905E+00 6.886E-01 4.733E-01 1.163E-01 4.025
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Full Combined Activity-MDA Report (continued) Page : 2
Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36

——-— Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TH-228 + 74.82 2.437E+00 8.883E-01 8.246E-01 9.535E-02 2.956
+ 77.11 2.631E+00 5.665E-01 4.599E~01 5.331E-02 5.720
+ 238.63 * 1.896E+00 2.672E-01 1.168E-01 1.395E-02 16.235
+ 300.09 1.997E+00 1.779E+00 1.608E+00 9.894E-01 1.242
TH-232 + 338.32 1.475E+00 4.871E-01 4.943E-01 4,873E-02 2.985
+ 911.20 * 2.011E+00 3.978E-01 2.998E-01 3.631E-02 6.710
+ 968.97 1.905E+00 6.886E-01 4.733E-01 1.163E-01 4.025
NP-237 + 86.48 * 8.212E-01 4.172E-01 5.235E-01 1.272E-01 1.569
95.86 ~4.,572E+00 1.785E+00 1.993E+00 4.990E-01 -2.294
ANH-511 + 511.00 * 1.237E-01 9.001E-02 5.256E-02 4.542E-03 2.353

---- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pC1i/GRAM)

BE~-7 477.60 * 9.059E-02 3.797E-01 6.291E-01 5.847E-02 0.144
NA-22 1274.54 * 1.033E-02 5.591E-02 9.199E-02 8.357E-03 0.112

NA-24 1368.63 * -6.588E-02 5.591E-02 Half-Life too short
SC-46 889.28 * -~1.965E-02 4.897E-02 7.808E-02 7.256E-03 -0.252
+ 1120.55 2.383E-01 1.159E-01 1.585E-01 1.348E-02 1.503
V-48 944.13 ~2.597E~01 1.047E+00 1.686E+00 1.559E-01 -0.154
983.53 * -6.341E-03 8.699E-02 1.419E-01 1.297E-02 -0.045
1312.11 ~4.466E-02 9.595E-02 1.463E-01 1.379E-02 -0.305
CR-51 320,08 * =~8.742E-02 4.723E-01 7.767E-01 8.243E-02 -0.113
MN-54 834,85 ¥ 1.562E-04 4.616E-02 7.653E-02 6.945E-03 0.002
C0-56 846,77 * 5.700E-03 4.496E-02 7.528E-02 6.869E-03 0.076
1037.84 ~9.418E-02 3.758E-01 6.005E-01 5.631E-02 -0.157
1238.28 1.768E-01 1.246E-01 2.195E-01 1.972E~02 0.805
1771,35 ~1.337E+00 4 .315E-01 3.391E-01 2.962E-02 -3.943
CO-57 122.06 * 9.354E-03 3.263E-02 5.360E-02 5.399E-03 0.175
136.47 1.429E-01 2.690E-01 4,439E-01 4_716E-02 0.322
CO-58 810.76 * ~1.811E-02 4.417E-02 7.067E-02 6.353E-03 -0.256
FE-59 1099.45 * 7.989E-02 1.137E-01 1.966E-01 1.834E-02 0.406
1291.59 3.559E-02 1.488E-01 2.465E-01 2_.546E-02 0.144
C0-60 1173.23 ~1.756E-02 5.406E-02 8.506E-02 6.924E-03 ~-0.206
1332.49 * 4.831E-03 4 _617E-02 7.538E-02 7.246E-03 0.064
ZN-65 1115.54 * -~2.355E-02 1.344E-01 1.834E-01 1.567E-02 -0.128
SE-75 121,12 5.815E-02 1.675E-01 2.758E~01 3.377E-02 0.211
136.00 1.224E-02 5.157E~02 8.426E-02 8.531E-03 0.145
264.66 * 5.459E-02 6.136E-02 9.779E~-02 1.072E-02 0.558
279.54 1.944E-01 1.583E-01 2.457E-01 2.721E-02 0.791
400.66 1.689E-01 3.126E-01 5.293E-01 5.799E-02 0.319
SR-85 514,00 * 1.406E-01 4.994E-02 9.169E-02 7.921E-03 1.533
Y-88 898.04 ~3.678E-02 5.097E-02 7.865E-02 7.365E-03 -0.468
1836.06 * -1.949E-02 3.734E-02 5.436E-02 4.578E-03 -0.358
Y-91 1204.77 * 6.673E+00 3.028E+01 4.993E+01 4_209E+00 0.134
NB-94 702.65 * 1.012E-02 4,211E-02 7.156E-02 6.041E-03 0.141
871.08 1.116E-02 4.238E-02 7.158E-02 6.602E-03 0.156
NB-95 765.81 * 9.507E-02 5.986E-02 9.814E-02 8.599E-03 0.969
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Full Combined Activity-MDA Report (continued) 3

Page :
Sample ID : G24780%9001 Acqguisition date : 5-MAR-2010 10:31:36

~~-=-- Non-Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

NB-95M 235.69 * 5.120E-01 1.941E-01 3.064E-01 3.692E-02 1.671
ZR-95 724.19 1.090E-01 1.261E-01 1.965E~01 1.825E-02 0.555
756.73 * 5.760E-02 8.079E-02 1.418E-01 1.363E-02 0.406
MO-99 140.51 -2.737E+01 2.319E+01 3.396E+01 8.263E+00 -0.806
181.07 9.957E+00 1.951E+01 2.797E+01 5.560E+00 0.356
366.42 4,920E+00 9.011E+01 1.492E+02 1.367E+01 0.033
739.50 * ~3,223E+00 1.053E+01 1.711E+01 2.698E+00 -0.188
777.92 -1.164E+01 3.121E+401 5.033E+01 4.439E+00 -0.231

TC-99M 140,51 * -2.444E+09 3.121E4+01 Half-Life too short
RU-103 497.08 * 2.677E-02 4.599E-02 7.772E-02 1.086E-02 0.344
+ 610.33 1.194E+01 2.748E+00 3.194E+00 5.193E-01 3.736
RH-106 621.93 * -4.607E-02 3.759E-0Q1 5.984E-01 7.849E~-02 -0.077
1050.41 -1.562E-01 3.027E+400 4.927E+00 4 _378E-01 -0.032
RU-106 621.93 * -4.607E-02 3.758E-01 5.984E-01 5.029E-02 -0.077
1050.41 -1.562E-01 3.027E+00 4.927E+00 4_.378E-01 -0.032
AG-108M 433,94 * -8.606E-03 3.523E-02 5.675E-02 5.015E-03 -0.152
614.28 -5.394E-03 4_.892E-02 6.701E-02 5.845E-03 -0.081
722.91 6.622E-03 4.951E-02 7.234E-02 6.386E-03 0.092
AG-110M 657.76 * 1.488E-03 4,.859E-02 7.063E-02 6.010E-03 0.021
677.62 3.521E-02 3.815E-01 6.435E-01 5.512E-02 0.055
706.68 -1.023E-01 2.631E-01 4.,244E-01 3.699E-02 -0.241
763.94 1.790E-02 2.244E-01 3.247E-01 2.918E-02 0.055
884,68 1.117E-02 5.795E-02 9.736E-02 9.281E-03 0.115
937.49 -1.178E-01 1.347E-01 2.034E-01 1.942E-02 -0.579
1384.29 -1.704E-01 2.026E-01 3.048E-01 3.000E-02 -0.559
1505.03 -2.226E-01 3.492E-01 5.306E-01 5.071E-02 -0.420
SN-113 391.69 * -6,518E-03 5.348E-02 8.735E-02 7.586E-03 -0.075
CD~115 260,90 -1.443E+02 1.246E+02 1.959E+02 2.147E+01 -0.737
492,35 -3.970E+01 3.269E+01 4.817E+01 4.162E+00 -0.824
527.90 * -2.542E+00 9.412E+00 1.495E+01 1.290E+00 ~0.170
SN-117M 156.02 -1.064E+00 2.763E+00 4.382E+00 4.567E-01 -0.243
158.56 * -9.668E-03 6.685E-02 1.071E-01 1.122E-02 -0.090
TE-123M 159.00 = 1.737E~-02 3.653E-02 5.992E-02 6.314E-03 0.290
SB-124 602.73 -1.854E-02 5.984E-02 8.055E-02 6.826E-03 -0.230
645.85 1.545E-01 5.795E-01 9.506E-01 8.378E-02 0.163
722.78 4.815E-02 4.895E-01 7.125E-01 6.232E-02 0.068
1690.97 * -9.086E-03 1.013E-01 1.647E~01 1.551E-02 -0.055%
SB-125 427.87 * 5.566E-02 1.103E-01 1.863E-01 1.622E-02 0.299
463,37 7.074E-01 3.754E-01 6.672E-01 6.181E-02 1.060
600.60 6.059E~02 2.450E-01 3.789E-01 3.459E-02 0.160
635.95 -2.755E-02 3.394E-01 5.417E-01 4.912E-02 ~-0.051
TE-125M 109.28 * -1.653E+01 1.277E+01 1.956E+01 2.322E+00 -0.845
I-126 388.63 -9.348E~-02 1.933E-01 3.088E-01 2.627E~02 ~0.303
666.33 * 1.593E-01 2.850E-01 4.352E-01 3.589E~02 0.366
753.82 ~1.582E+00 2.021E+00 3.153E+00 2.744E-01 -0.502
SB-126 414.70 7.040E-02 9.113E~-02 1.440E-01 1.224E-02 0.489
666.50 5.664E-02 9.767E-02 1.494E-01 1.232E-02 0.379
695,00 3.904E-02 9.190E-02 1.580E-01 1.328E-02 0.247
697.00 7.247E-02 3.090E-01 5.252E-01 4 419E-02 0.138
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Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:3%6
—--—-~ Non-Identified Nuclides ----
Line Enerqgy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
720.70 * -=5,375E-02 1.844E-01 2.570E-01 2.194E-02 -0.209
856.80 4,943E-01 5.421E-01 8.603E-01 7.885E-02 0.575
SB-127 252 .40 -2.641E+00 4 .581E+00 7.253E+00 3.046E+00 ~0.364
473,00 -3.396E-01 1.666E+00 2.680E+00 3.343E~01 -0.127
685.70 * -2.013E-01 1.309E+00 . 2.169E+00 2.349E-01 -0.093
783.70 3.450E+00 3.329E+00 5.925E+00 7.234E-01 0.582
I-131 80.19 ~1.648E+00 6.602E+00 9.407E+00 1.109E+00 -0.175
284,31 -9.377E-01 1.837E+00 2.806E+00 3.118E-01 -0.334
364.49 * -8.311E-02 1.262E-01 1.997E-01 1.926E-02 -0.416
636.99 -1.993E-01 1.716E+00 2.729E+00 2.413E-01 ~0.073
TE-132 49,72 8.084E-02 4.363E+01 7.253E+01 1.087E+01 0.001
111.76 2.392E-01 3.358E+01 5.473E+01 6.562E+00 0.004
116.30 2.283E+01 2.905E+01 4.848E+01 5.775E+00 0.471
228.16 * 3.250E-01 7.203E-01 1.229E+00 2.096E-01 0.264
BA-133 81.00 -2.629E-01 1.583E-01 2.005E-01 3.508E-02 ~-1.311
+ 276.40 7.481E-01 7.596E-01 8.068E-01 1.256E-01 0.927
302.85 7.718E-02 2.075E-01 3.070E-01 4,.418E-02 0.251
356.01 * 4.479E-02 5.905E-02 8.926E-02 1.206E-02 0.502
383.85 2.,149E-01 3.721E-01 6.313E-01 7.861E-02 0.340
I-133 529.87 * -2.229E-03 3.721E~-01 Half~Life too short
875,33 -6.639E-03 3.721E-01 Half-Life too short
1298.22 -6.299E-02 3.721E-01 Half-Life too short
CS-134 563.25 1.941E-01 4.517E-01 7.523E-01 6.517E-02 0.258
569,33 1.149E-01 2.581E-01 4.131E-01 3.588E-02 0.278
604.72 -7.871E-03 5.040E-02 6.887E-02 5.847E-03 -0.114
795.86 * 9.552E-02 6.039E~02 1.100E-01 9.859E~-03 0.868
801,95 -1.458E-01 5.242E-01 8.517E~-01 7.646E-02 -0.171
1365.19 3.203E-01 1.247E+00 2.157E+00 2.155E-01 0.148
Cs-135 268.22 * 4.362E-02 2.351E-01 3.457E-01 4.148E-02 0.126
I-135 546.56 1.763E+08 2.351E-01 Half-Life too short
836.80 1.297E+09 2.351E-01 Half-Life too short
1038.76 3.835E+07 2.351E-01 Half-Life too short
1131.51 ~-1.167E+08 2.351E-01 Half-Life too short
1260.41 * -4.684E+08 2.351E-01 Half-Life too short
1457.56 5.896E+10 2.351E~01 Half-Life too short
1678.03 1.334E+06 2.351E-01 Half-Life too short
1791.20 -6.160E+08 2.351E-01 Half-Life too short
C5-136 153.25 9.300E-01 1.034E+00 1.717E+00 2.020E-01 0.542
176.60 -2.021E-01 6.155E-01 9.736E-01 1.117E-01 -0.208
273.65 6.161E-01 9.048E-01 9.644E-01 1.104E-01 0.639
340.55 6.848E-01 2.272E-01 3.695E-01 3.731E-02 1.853
818.51 -2.782E-02 7.786E~-02 1.249E-01 1.126E-02 -0.223
1048.07 * 4,.403E-02 1.224E-01 2.068E-01 1.912E-02 0.213
1235.36 9.607E-02 7.736E-01 1.264E+00 1.495E-01 0.076
CE-139 165.86 * 2.637E-03 3.812E~02 6.150E-02 6.565E-03 0.043
BA-140 162.66 -3.947E~01 1.026E+00 1.596E+00 1.766E-01 -0.247
304.85 8.025E-01 1.793E+00 2.650E+00 7.918E-01 0.303
423.72 8.141E-01 2.232E+00 3.717E400 1.222E+00 0.219
537.26 * 1.003E-02 3.070E-01 4.988E-01 1.692E-01 0.020
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Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36

---- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)
LA-140 + 328.76 6.271E-01 4.741E-01 6.462E-01 6.776E~-02 0.971
487.02 1.362E-01 1.641E-01 2.811E-01 2.577E-02 0.485
815.77 1.366E-01 3.339E~-01 5.73%E-01 5.719E-02 0.238
1596.21 * 6.204E-03 8.997E-02 1.505E-01 1.411E-02 0.041
CE-141 145,44 * 5.974E-02 8.064E-02 1.336E-01 1.381E-02 0.447
CE-143 57.36 -7.642E-04 8.064E-02 Half-Life too short
293.27 * 5.112E-04 8.064E-02 Half-Life too short
664.57 1.210E-03 8.064E-02 Half-Life too short
721.93 -2.693E-04 8.064E-02 Half-Life too short
CE-144 80.12 -4.301E-01 3.958E+00 5.679E+00 6.675E-01 -0.076
133.52 * =-2.903E-01 2.698E-01 4.126E-01 6.657E-02 -0.704
PM-144 476.78 ~4 ., 695E~02 8.040E-02 1.256E-01 1.178E-02 -0.374
618.01 1,528E-03 3.881E-02 6.264E-02 5.428E-03 0.024
696.49 * 2.815E-02 4,316E-02 7.519E-02 6.325E-03 0.374
PR-144 696.51 * 1.456E+00 3.267E+00 5.622E+00 4.728E-01 0.259
1489.16 -6.149E+00 1.345E+01 2.068E+01 1.981E+00 -0.297
PM-146 453.88 * -4.183E-Q02 5.148E~-0Q2 7.916E-02 8.371E-03 ~0.528
633.25 9.216E-01 1.771E+00 2.908E+00 1.109E+00 0.317
735.93 -3.731E-02 1.701E-01 2.786E-01 7.806E-02 -0.134
747.24 1.425E-01 1.136E-01 2.042E-01 2.984E-02 0.698
ND-147 91.11 2.242E-01 4,279E-01 6.258E-01 7.749E-02 0.358
319.41 -1.330E+00 4.104E+00 6.701E+00 6.864E-01 -0.198
531.02 * 1.261E-01 6.059E-01 9.979E-01 1.492E-01 0.126
PM-149 285.90 = 1.024E+01 8.143E+01 1.366E+02 2.296E+01 0.075
EU-152 121.78 2,799E-02 9,382E-02 1.542E-01 1.725E-02 0.182
244.70 2.942E-01 4.686E-01 7.082E-01 7.806E-02 0.415
344.28 * 2.171E-03 1.468E-01 2.110E-01 2.148E-02 0.010
778.90 -1.926E~01 2.961E-01 4.648E-01 4.102E-02 -0.414
+ 964.08 6.885E-01 4.549E-01 6.577E-01 6.049E-02 1.047
1085.87 -3.115E-02 4.713E-01 7.644E-01 6.656E-02 -0.041
1112.07 7.286E-03 4.175E-01 6.305E-01 5.395E-02 0.012
1408.01 1.003E-01 2.105E-01 3.706E-01 3.571E~02 0.271
GD-153 69.67 9.479E-01 3.057E+0Q0 4.491FE+Q0 5.126E-01 0.211
97.43 * -2.281E-01 1.207E-01 1.798E-01 1.984E-02 -1.268
103.18 -1.672E-01 1.448E-01 2.242E-01 2.370E-02 -0.746
EU-154 123.07 3.306E-02 6.614E-02 1.093E-01 1.364E-02 0.302
723.31 8.452E-02 2.216E-01 3.322E-01 3.133E-02 0.254
873.19 2.144E-01 3.454E-01 5.988E-01 7.393E-02 0.358
996.26 -2.614E-01 4_.648E-01 7.212E-01 1.277E-01 -0.362
1004.73 -2.136E-01 2.847E-01 4,349E-01 5.208E-02 -0.491
1274 .44 > 2.019E-02 1.592E-01 2.605E-01 3.055E-02 0.078
EU-155 + 86.55 3.335E-01 1.544E-01 2.485E-01 3.066E-02 1.342
105.31 * 2.436E-01 1.374E-01 2.350E-01 2.476E-02 1.036
TB-160 + 86.79 8.754E-01 4.051E-01 6.493E-01 7.983E-02 1.348
197.04 -1.368E-01 7.013E~01 1.111E+00 1.212E-01 -0.123
215.65 8.546E-01 1.019E+00 1.563E+00 1.719E-01 0.547
298.57 4.018E-01 1.558E-01 2.768E-01 2.929E-02 1.451
879.36 * -6.698E-02 1.618E-01 2.571E~01 2.379E-02 -0.261
962.29 1.184E+00 6£.833E-01 1.147E+00 1.056E-01 1.032
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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)
966.15 1.301E+00 3.309E-01 6.248E-01 5.743E-02 2.082
1177.93 1.115E-01 4.360E-01 7.245E-01 5.928E-02 0.154
1271.85 -6.134E-01 9.266E-01 1.394E+00 1.262E-01 0.440
HO-166M 80.57 -4.964E-01 4.340E-01 5.864E-01 6.910E-02 -0.846
184.41 1.418E-01 5.582E-02 8.489E-02 9.179E-03 1.670
280.46 1.890E-02 1.236E-01 1.812E-01 1.956E-02 0.104
+ 410,95 3.924E-01 2.600E~-01 5.313E-01 4.510E-02 0.739
711.68 * -1.462E-02 7.282E-02 1.200E-01 1.018E-02 -0.122
752.31 -1.213E-01 3.195E-01 5.163E-01 4.490E-02 -0.235
810.29 -1.855E-02 6.707E-02 1.086E-01 9.743E-03 -0.171
TA-182 67.75 -1.335E-01 1.949E-01 3.000E-01 3.424E-02 -0.445
100.11 1.427E-01 2.,226E-01 3.719E-01 4.014E-02 0.384
152.43 3.540E-01 4,457E-01 7.392E-01 7.645E-02 0.479
222,11 5.997E-02 4.378E~-01 7.409E~01 8.165E-02 0.081
+ 1121,30 6.619E-01 3.219E-01 4.404E-01 3.743E-02 1.503
1189.05 7.942E-02 3.837E-01 6.342E-01 5.254E-02 0.125
1221.41 * 1.910E-01 2.442E-01 4.211E-01 3.614E-02 0.454
1231.02 -3.112E-01 6.519E-01 1.015E+00 8.799E-02 -0.307
IR-192 + 295.96 1.250E+00 2.426E-01 3.560E-01 3.797E-02 3.512
308.46 2.452E-02 1.223E-01 2.054E-01 2.150E-02 0.119
316.51 * 3.970E-02 4.481E-02 7.731E-02 7.971E-03 0.514
468.07 -1.563E-01 9.439E-02 1.367E-01 1.264E-02 -1.144
HG-203 70.83 1.185E+00 2.292E+00 3.384E+00 5.997E-01 0.350
72.87 1.819E+00 1.384E400 2.062E+00 3.561E-01 0.882
279.20 * 6.626E-02 5.650E-02 8.732E-02 9.596E-03 0.759
BI-207 72.81 3.649E-01 3.185E-01 4.,796E-01 5.493E-02 0.761
+ 74.97 7.024E-01 2.559E-01 3.418E-01 3.934E~02 2.055
569.70 1.621E-02 3.845E-02 6.397E-02 5.479E-03 0.253
1063.66 * -1.547E-02 6.513E-02 1.015E-01 8.956E-03 -0.152
1770.23 2.343E-01 4.247E~01 7.138E-01 6.240E-02 0.328
PB~-210 46.54 * -7.398E+00 1.325E+01 2.122E+01 2.612E+00 ~0.349
PB-211 404 .85 * 4.368E-01 1.019E+00 1.472E+00 7.121E-01 0.297
427.09 1.304E+00 1.963E+00 3.195E+00 1.478E+00 0.408
832.01 -2.575E-01 1.238E+00 2_.007E+00 1.042E+00 -0.128
BI-212 + 727.33 * 2.048E+00 1.067E+00 1.310E+00 1.627E-01 1.564
785.37 5.399E+00 3.778E+00 6.887E+00 6.098E-01 0.784
1620.50 1.814E+00 2.952E+00 5.284E+00 4,919E-01 0.343
RN-219 + 271.23 6.198E-01 4.571E-01 5.427E~01 6.631E-02 1.142
401.81 * -=1.797E-01 5.072E-01 8.150E-01 1.204E-01 -0.221
RA-223 81.07 -5.931E-01 3.501E-01 4.542E-01 5.367E-02 -1.306
83.79 2.127E-01 2.528E-01 2.799E-01 3.365E-02 0.760
94.87 4.535E-01 6.640E-01 1.106E+00 1.252E-01 0.410
144.24 8.749E-01 9.069E-01 1.497E400 1.653E-01 0.585
154.21 1.774E-01 5.037E~-01 8.230E-01 9.115E-02 0.216
+ 269.46 4.815E-01 3.542E-01 4,.167E-01 4.598E-02 1.156
323.87 * 5.543E~02 9.428E-01 1.364E+00 2.475E-01 0.041
+ 338.28 5.855E+00 1.995E+00 2.817E+00 3.658E-01 2.078
AC-227 79.69 3.392E+00 2.086E+00 3.078E+00 5.843E-01 1.102
235.96 1.103E+0Q0 2.768E-01 4.242E-01 5.272E-02 2.600
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Full Combined Activity-MDA Report (continued) Page : 7
Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36
-—--- Non-Identified Nuclides ---—-
Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
256.23 * 2.995E-01 3.264E-01 5.637E-01 7.801E-02 0.531
+ 299.98 2.197E+00 1.448E+00 2.058E+00 2,.901E-01 1.067
304.50 -2.197E-02 2.342E+00 3.382E+00 5.945E-01 -0.006
334.37 1.429E-01 3.018E+00 3.431E+00 5.612E-01 0.042
TH-227 79.80 1.396E+00 2.690E+00 3.941E+00 9.139%E-01 0.354
235.96 1.103E+00 2.742E-01 4.242E~-01 5.067E-02 2.600
256.23 * 2.993E-01 3.270E-01 5.637E-01 8.575E-02 0.531
+ 299.98 2.197E+00 1.448E+00 2.058E+00 2.901E-01 1.067
304.50 -2.197E-02 2.342E+00 3.382E+00 5.945E-01 -0.006
334.37 1.429E-01 3.018E+00 3.431E+00 5.612E-01 0.042
TH-229 85.43 7.852E-01 3.279E-01 5.008E-01 6.093E~-02 1.568
+ 88.47 4.243E-01 1.963E-01 3.219E-01 3.967E-02 1.318
193.51 * -2.886E-01 6.856E-01 1.075E+00 1.170E-01 -0.268
+ 210.85 4.582E+00 2.016E+00 2.141E+00 2.351E-01 2.140
PA-231 283.69 * -5.420E-01 2.057E+00 3.070E+00 4.896E-01 -0.177
+ 301.36 1.411E+00 9.287E-01 1.318E+00 1.790E~-01 1.071
TH-231 81.07 -5.931E-01 3.501E-01 4.542E-01 5.367E-02 -1.306
83.79 2.127E-01 2.528E-01 2.799E-01 3.365E-02 0.760
94.87 4.535E-01 6.640E-01 1.106E+0Q0 1.252E-01 0.410
144.24 8.749E-01 9.069E~01 1.497E+00 1.653E-01 0.585
154.21 1.774E-01 5.037E-01 8.230E-01 9.1153E-02 0.216
+ 269.46 4.815E-01 3.542E-01 4.167E-01 4,598E-02 1.156
323.87 * 5.543E-02 9.428E-01 1.364E+00 2.475E-01 0.041
+ 338.28 5.855E+00 1.995E+00 2.817E+00 3.658E-01 2.078
PA-233 + 300.13 9.941E-01 6.596E-01 9.301E-01 1.491E-01 1.069
311.90 * ~-2.722E-02 8.497E-02 1.389E-01 1.470E-02 -0.196
340.48 3.220E+00 1.264E+00 1.692E+00 4,149E-01 1.903
PA-234 94.67 4.340E-01 2.469E-01 4.125E-01 5.952E-02 1.052
98.44 6.237E-02 1.221E-01 1.952E~-01 1.097E-01 0.320
111.00 5.149E-02 2.363E-01 3.882E-01 5.153E-02 0.133
131.20 1.023E-01 1.400E-01 2.326E-01 2.335E-02 0.440
569.50 1.791E-01 3.387E-01 5.673E-01 4,861E-02 0.316
733.00 1.780E~-01 4.908E-01 7.331E-01 1.627E-01 0.243
880.51 ~-2.603E-01 3.351E-01 5.131E-01 4.7351E-02 -0.507
883.24 8.924E-02 3.419E~-01 5.691E-01 3.830E-01 0.157
926.50 2.435E-02 2.080E~-01 3.462E-01 8.832E-02 0.070
946,00 * -4.772E-02 4.063E-01 6.623E-01 1.262E-01 -0.072
949.00 8.606E-01 5.708E-01 1.044E+00 9.638E-02 0.825
PA-234M 766.42 2.741E+01 2.163E+01 2.739E+01 1.390E+01 1.001
1001.03 * 3.182E+00 6.308E+00 1.061E+01 1.100E+00 0.300
TH-234 63.29 * 2.318E-01 2.456E+00 4.,035E+00 8.002E-01 0.057
92.59 2.051E+00 1.160E+00 1.725E+00 4.041E-01 1.189
U-235 89.96 -4.085E+00 1.873E+00 1.989E+00 5.173E-01 -2.054
93.35 9.020E-01 7.751E-01 1.260E+00 3.065E-01 0.716
143.76 * 1.968E-01 2.723E-01 4.444E-01 7.908E-02 0.443
163,33 -1.677E-01 5.859E-01 9.145E-01 1.736E-01 -0.183
+ 185.72 1.978E-01 8.012E-02 1.106E-01 1.197E-02 1.789
205.31 4.174E-01 7.062E-01 1.012E+00 1.960E-01 0.412
U-238 63.29 * 2.318E-01 2.456E+00 4.035E+00 8.002E-01 0.057
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Full Combined Activity-MDA Report (continued) Page : 8
Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36

———— Non-Identified Nuclides -~---

Line Energy Activity Act error MD2a MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
92.59 2.051E+00 1.082E+00 1.725E+00 2.006E-01 1.189
NP-239 99.53 2.575E~01 2.093E-01 3.550E-01 3.848E-02 0.725
103.37 -8.724E-02 1.297E-01 2.058E-01 2.174E-02 -0.424
106.12 1.736E~01 1.093E~-01 1.864E-01 1.940E~-02 0.931
117.23 * 2.669E~02 5.273E-01 8.596E-01 8.676E-02 0.031
228.18 1.219E~01 2.748E-01 4.698E-01 5.182E-02 0.259
+ 277.60 3.700E-01 3.734E-01 3.967E-01 4.295E-02 0.933
AM-241 59.54 * -8.072E-02 3.117E-01 5.111E-01 6.000E-02 -0.158
CM-247 + 278.00 1.571E+00 1.586E+00 1.689E+00 1.828E~01 0.930
287.50 1.572E+00 1.622E+00 2.679E+00 2.872E-01 0.587
402.40 * -1.927E-02 4.668E-02 7.479E-02 6.325E-03 -0.258
CF-249 252.80 -4.557E~02 1.220E+00 2.040E+00 2.244E-01 -0.022
333.37 -6.395E-02 3.882E-01 3.641E-01 3.629E-02 -0.176
388.16 * =~2.292E-02 4.997E-02 7.998E-02 6.818E-03 -0.287
CF-251 177.52 * -1.321E-01 1.737E-01 2.689E-01 2.894E-02 -0.491
227.38 2.539E-01 4.458E-01 7.653E-01 8.441E-02 0.332
285.41 -1.478E+00 2.804E+00 4.552E+00 4.892E-01 -0.325
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VAX/VMS Nuclide Identification Report Generated

AAkk kAR dA A A A A A dhk Ak A A A A AR A AT AR A A AR AR AR AR R AR AR AR AR AR AR A A A XA A A KA A A XA A XA KA XA AA KA AKX

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
I EFEE R ESEESEE S S LSS E AR SRR SRR SR EE SRR EEEEREEEEEEEREEREEEEREEEREEEEREEEEEEEEEEEEEEY
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247809001 *
* Acquisition date : 5-MAR-2010 10:31:36 Detector SN# : *
* Detector ID : GAM1S Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapsed live time: 0 02:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: ¢ 02:00:01.36 Half life ratio : 8.000 *
IR R A A AL LA S S S SRS RS E RS E SR SRR SRR R REEREEEEEEEEEEEEREEEEREEEEE R R R R
* *
* SAMPLE DATA *
* *
* Sample date : 19-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G247809001 Analyst initials: MXR1 *
* Batch Number : 957136 Sample Quantity : 1.3254E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
RS R A S A LA FELEESE S SEERSEEEEEEEEEEEEEEREEEEEEEEEE R R R R R R IR I R R G S
* *
* QC DATA *
* Standard Weight : 0.00000 *
* CALIB. DATE/TIME : 3-FEB-2010 11:04:32 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 ICS Isotope *
* LCSD DEM : 0.000 LCSD Isotope : *
hkkhkkdkkhdkdhkhkkkhkhkhkhkhkhhkhhkhhkhhhhkhkhhkhkhkhkhkhhkkhhkkhhkkhhkhhhhhokhhkhkhhhhkhhhkhkrrdrdrrhkhhbhkhkhhkhohrkhhkhhitk

Combined Activity-MDA Report

~—-~ Identified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K~40 3.495E+01 3.988E+00 6.605E-01 0.000E+00
CD-109 2.810E+00 1.274E+00 1.990E+00 0.000E+00
SN-126 2.752E-01 1.248E-01 2.024E-01 0.000E+00
BA-137M 1.241E-01 6.388E-02 8.224E-02 0.000E+00
Cs-137 1.311E-01 6.749E-02 8.688E~02 0.000E+00
TL-208 5.444E-01 1.098E-01 7.274E-02 0.000E+00
BI-211 3.887E+00 6.509E-01 4.451E-01 0.000E+00
PB-212 1.896E+00 2.619E-01 1.207E-01 0.000E+00
BI-214 1.181E+00 2.211E-01 1.470E-01 0.000E+00
PB-214 1.411E+00 2.482E-01 1.577E-01 0.000E+00
RA-224 5.098E+00 1.583E+00 1.293E+00 0.000E+00
RA-226 1.181E+00 2.211E-01 1.470E-01 0.000E+00
AC-228 2.011E400 3.898E-01 3.027E-01 0.000E+00
RA-228 2.011E+00 3.898E-01 3.027E-01 0.000E+00
TH-228 1.896E+00 2.619E-01 1.207E-01 0.000E+00
TH-232 2.011E+00 3.898E-01 3.027E-01 0.000E+00
NP-237 8.212E-01 4.088E-01 5.501E-01 0.000E+00
ANH-511 1.237E-01 8.821E-02 5.362E-02 0.000E+00
~——-— Non-Identified Nuclides ----
Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM ) Ided (pCi/GRAM )
BE-7 9.059E-02 3.721E-01 6.425E-01 0.000E+00 NOT IDENT.
NA-22 1.033E-02 5.479E-02 9.235E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+0Q0 2.119E+05 0.000E+00 0.000E+00 SHORT HLIF
SC-46 -1.965E-02 4.799E-02 7.888E-02 0.000E+00 FAIL ABUN
v-48 ~6.341E-03 8.525E-02 1.431E-01 0.000E+00 NOT IDENT.
CR-51 -8.742E-02 4.629E-01 7.987E-01 0.000E+00 NOT IDENT.
MN-54 1.562E-04 4.524E-02 7.741E-02 0.000E+Q0 NOT IDENT.
CO-56 5.700E-03 4.406E-02 7.612E-02 0.000E+00 NOT IDENT.
CO-57 9.354E-03 3.198E-02 5.601E-02 0.000E+00 NOT IDENT.
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C0O-58 -1.811E-02 4,329E-02 7.151E-02 0.000E+00 NOT IDENT.
FE-59 7.989E-02 1.114E-01 1.978E-01 0.000E+00 NOT IDENT.
CO-60 4.831E-03 4.525E-02 7.561E-02 0.000E+00 NOT IDENT.
ZN~65 -2.355E-02 1.317E-01 1.846E-01 0.000E+00 NOT IDENT.
SE-T75 5.459E~02 6.013E-02 1.009E-01 0.000E+00 NOT IDENT.
SR-85 0.000E+00 4.894E-02 9.352E-02 0.000E+00 NOT IDENT.
Y-88 -1.949E-02 3.659E-02 5.422E~02 0.000E+0Q NOT IDENT.
Y-91 6.673E+00 2.967E+01 5.018E+401 0.000E+00 NOT IDENT.
NB-94 1.012E-02 4.127E-02 7.259E-02 0.000E+00Q0 NOT IDENT.
NB-95 9.507E-02 5.866E-02 9.941E~02 0.000E+00 NOT IDENT.
NB-95M 0.000E+00 1.902E-01 3.167E-01 0.000E+00 NOT IDENT,.
ZR-95 5.760E-02 7.917E-02 1.437E-01 0.000E+00 NOT IDENT.
MO-99 -3.223E+00 1.032E+01 1.734E+01 0.000E+00 NOT IDENT.
TC-99M 0.000E+0Q0 2.053E+15 0.000E+0Q0 0.000E+00 SHORT HLIF
RU-103 2.677E-02 4.507E-02 7.932E-02 0.000E+00 FAIL ABUN

RH-106 -4,607E-02 3.683E-01 6.084E-01 0.000E+00 NOT IDENT.
RU-106 -4,607E-02 3.683E-01 6.084E-01 0.000E+00 NOT IDENT.
AG-108M -8.606E-03 3.453E-02 5.805E~02 0.000E+00 NOT IDENT.
AG-110M 1.488E-03 4,.762E-02 7.173E-02 0.000E+0Q00 NOT IDENT.
SN-113 -6.,518E-03 5.241E-02 8.951E-02 0.000E+00 NOT IDENT.
CD-115 -2.542E+0Q0 9.224E+00 1.524E+401 0.000E+00 NOT IDENT.
SN-117M -9.668E-03 6.551E-02 1.114E-01 0.000E+00 NOT IDENT.
TE-123M 1.737E-02 3.580E-02 6.234E-02 0.000E+00Q0 NOT IDENT.
SB-124 -9,086E~03 9.929E-02 1.645E-01 0.000E+00 NOT IDENT.
SB-125 5.566E-02 1.081E-01 1.906E-01 0.000E+00 NOT IDENT.
TE-125M -1.653E+01 1.252E+01 2_047E+401 0.000E+00 NOT IDENT.
I-126 1.593E-01 2.793E-01 4.4198-01 0.000E+00 NOT IDENT.
SB-126 -5.375E-02 1.807E-01 2.606E-01 0.000E+00 NOT IDENT.
3B-127 -2,013E-01 1.283E+00 2.202E+00 0.000E+00 NOT IDENT.
I-131 -8.311E-02 1.237E-01 2.049E-01 0.000E+00 NOT IDENT.
TE-132 3.250E-01 7.059E-01 1.271E+00 0.000E+C0 NOT IDENT.
BA-133 4.479E-02 5.786E-02 9.162E-02 0.000E+C0 FAIL ABUN

I-133 0.000E+00 2.815E+03 0.000E+00 0.000E+00 SHORT HLIF
C5-134 9.552E-02 5.919E-02 1.113E-01 0.000E+00 NOT IDENT.
Cs-135 4.362E-02 2.304E-01 3.565E-01 0.000E+00 NOT IDENT.
I-135 0.000E+0Q0 4.444F+14 0.000E+00 0.000E+00 SHORT HLIF
C5-136 4.403E-02 1.199E-01 2.083E-01 0.000E+00 NOT IDENT.
CE-139 2.637E-03 3.736E-02 6.395E-02 0.000E+00 NOT IDENT.
BA-140 1.003E-02 3.009E-01 5.084E~01 0.000E+00 NOT IDENT.
LA-140 6.204E-03 8.817E-02 1.505E-01 0.000E+00 FAIL ABUN

CE-141 5.974E-02 7.902E-02 1.3%92E~01 0.000E+00 NOT IDENT.
CE-143 0.000E+00 1.615E+02 0.000E+00 0.000E+00Q0 SHORT HLIF
CE-144 -2.903E-01 2.644E-01 4,305E-01 0.000E+00 NOT IDENT.
PM-144 2.815E-02 4,229E-02 7.629E-02 0.000E+00 NOT IDENT.
PR-144 1.456E+0Q0 3.202E+00 5.704E+00 0.000E+00Q0 NOT IDENT.
PM-146 -4.183E-02 5.045E-02 8.092E-02 0.000E+00 NOT IDENT.
ND-147 1.261E-01 5.938E-01 1.017E+00 0.000E+00 NOT IDENT.
PM-149 1.024E+01 7.981E+401 1.407E+02 0.000E+00 NOT IDENT.
EU-152 2.171E-03 1.439E-01 2.167E-01 0.000E+00 FAIL ABUN

GD-153 -2.281E-01 1.183E-01 1.886E-01 0.000E+00 NOT IDENT.
EU-154 2,019E-02 1.560E-01 2.615E-01 0.000E+00 NOT IDENT.
EU-155 2.436E-01 1.347E-01 2.462E-01 0.000E+00 FAIL ABUN

TB-160 -6.698E-02 1.585E-01 2.598E-01 0.000E+00 FAIL ABUN

HO-166M -1.462E-02 7.137E-02 1.217E-01 0.000E+00 FAIL ABUN

TA-182 1.910E-01 2.393E-01 4.230E-01 0.000E+00 FAIL ABUN

IR-192 3.970E-02 4.391E-02 7.952E-02 0.000E+00 FAIL ABUN

HG-203 6.626E-02 5.537E-02 9.000E-02 0.000E+00 NOT IDENT.
BI-207 -1.547E-02 6.383E-02 1.022E-01 0.000E+0Q0 FAIL ABUN

PB-210 -7.398E+00 1.299E+01 2.252E+01 0.00Q0E+00 NOT IDENT.
PB-211 4.368E-01 9.987E-01 1.508E+00 0.000E+00 NOT IDENT.
BI-212 0.000E+00 1.045E+00 1.328E+00 0.000E+00 FAIL ABUN

RN-219 -1.797E-01 4.971E-01 8.348E-01 0.000E+00 FAIL ABUN

RA-223 5.543E-02 9.240E-01 1.402E+00 0.000E+00 FAIL ABUN

AC-227 2.995E-01 3.199E-01 5.818E-01 0.000E+00 FAIL ABUN

TH-227 2,.995E-01 3.204E-01 5.818E-01 0.000E+00 FAIL ABUN

TH-229 ~2.886E-01 6.719E-01 1.115E+00 0.000E+00 FAIL ABUN

PA-231 -5,420E-01 2.016E+00 3.164E+00 0.000E+00 FAIL ABUN

TH-231 5.543E-02 9.240E-01 1.402E+00 0.000E+00 FAIL ABUN

PA-233 -2.722E-02 8.327E-02 1.429E-01 0.000E+00 FAIL ABUN

PA-234 -4.772E-02 3.982E-01 6.684E-01 0.000E+00 NOT IDENT.
PA-234M 3.182E+00 6.182E+00 1.070E+401 0.000E+00 NOT IDENT.
TH-234 2.318E-01 2.407E+00 4,.262E+00 0.000E+00 NOT IDENT.
U-235 1.968E-01 2.669E-01 4.632E-01 0.000E+00 FAIL ABUN

U-238 2.318E-01 2.407E+00 4.262E+00 0.000E+00 NOT IDENT.
NP-239 2.669E-02 5.168E-01 8.989E-01 0.000E+00 FAIL ABUN

AM-241 -8.072E-02 3.055E-01 5.404E-01 0.000E+00 NOT IDENT.
CM-247 -1.927E-02 4.575E-02 7.661E-02 0.000E+00 FAIL ABUN

CF-249 -2.292E-02 4.897E-02 8.197E-02 0.000E+00 NOT IDENT.
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CF-251 -1.321E-01 1.703E-01 2.793E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:35:12.90

R X R T e SRR E R R R R R R R AR LA EERERE R EREEREREEEEREEES SRR

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 >
B R E R E R E R RN T EEEEEEE TS SRS SRS LR SR LR EEEE SRR R R SRS
Configuration : DKA10O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G247809001.CNF;1

Sample date : 19-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 10:31:36.
Sample ID : G247809001 Sample quantity : 1.32540E+02 GRAM
Detector name : GAM15 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.36 0.0%
Energy tolerance : 1.50000 keV Analyst Initials : MXRI1

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

********************************‘k**‘k**************‘k‘k*‘k‘k*************************

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma
Nuclide Energy Area %Abn SELf pCi/GRAM pCi/GRAM $Error

K-40 1460.82 1271 10.66*% 9.662E-01 3.495E+01 3.495E+01 11.64
CD-109 88.03 160 3.70* 4,440E+400 2.752E+00 2.810E+00 46.27
SN-126 64.28 —---——- 9.60 1.941E+400 ---——- Line Not Found ------
86.94 160 8.90 4,.440E+00 1.144E+0Q0 1.144E+00 61.46

87.57 160 37.00* 4.440E+00 2.752E-01 2.752E-01 46.27

BA-137M 661.66 78 89.90* 1.982E+00 1.240E-01 1.241E-01 52.53
Cs-137 661.66 78 85.10* 1.982E+00 1.310E-01 1.311E-01 52.54
TL-208 277.37 70 6.60 3.708E+00 8.095E-01 8.095E-01 101.33
583.19 358 85.00* 2.190E+00 5.444E-01 5.444E-01 20.57

860.56 65 12.50 1.576E+00 9.366E-01 9.366E-01 52.52

BI-211 72.87 ~——m—= 1.23 3.001E+00 —==—-- Line Not Found ~---—-
351.06 557 12.92* 3.140E+00 3.887E+00 3.887E+00 17.09

PB-212 74.82 286 10.28 3.228E+00 2.437E+00 2.437E+00 37.70
77.11 556 17.10 3.501E+00 2.631E+00 2.631E+00 21.54

238.63 1201 43.60* 4.114E+400 1.896E+00 1.896E+00 14.09

300.089 82 3.30 3.507E400 1.997E+00 1.997E+00 65.53

BI-214 609.32 401 45,49 2.117E+00 1.181E+00 1.181E+00 19.11
1120.29 92 14.92 1.226E+00 1.423E+00 1.423E+00 49.09

1764.49 79 15.30 8.554E-01 1.707+00 1.707E+00 28.05

PB-214 74.82 286 5.80 3.228E+400 4.320E+00 4,320E+00 37.28
77.11 556 9.70 3.501E+00 4.638E+00 4,638E+00 23.06

242.00 301 7.25 4.078E+00 2.883E+00 2.883E+00 32.21

295.22 394 18.42 3.546E+00 1.710E+00 1.710E+00 20.44

351.93 557 35.60* 3.140E+00 1.411E+00 1.411E+00 17.95

RA-224 240,99 301 4.10* 4_.078E+00 5.098E+00 5.098E+00 31.68
RA-226 609.32 401 45.49*% 2.,117E+00 1.181E+00 1.181E+00 19.11
1120.29 92 14.92 1.226E+00 1.423E+00 1.423E+00 49,09

1764.49 79 15.30 8.554E-01 1.707E+00 1.707E+00 28.05

AC-228 338.32 189 11.27 3.228E+00 1.475E+00 1.475E+00 52.49
911.20 274 25.80* 1.494E+00 2.011E+00 2.011E+00 19.78

968.97 150 15.80 1.410E+00 1.905E+00 1.905E+00 36.14

RA-228 338.32 189 11.27 3.228E+00 1.475E+00 1.475E+00 52.49

Page 268 of 529



Nuclide Line Activity Report (continued) o Page : 2
Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energg Area %Abn $Eff pCi/GRAM pCi/GRAM $Error
911. 274 25.80* 1.494E+00 2.011E+00 2.011E+00 19.78
968.97 150 15.80 1.410E+400 1.905E+00 1.905E+00 36.14
TH-228 74 .82 286 . 10.28 3.22BE+00 2.437E+00 2.437E4+00 36.44
77.11 556 17.10 3.501E+400 2.631E+00 2.631E+00 21.54
238.63 - 1201 43,60* 4.114E+00 1.896E+00 1.896E+00 14.09
300.09 82 3.30 3.507E400 1.997E400 1.997E+00 89.05
TH-232 338.32 189 11.27 3.228E+400 1.475E+00 1.475E+00 33.01
911.20 274 25.80* 1.494E+00 2.011E+400 2.011E400 19.78
968.97 150 15.80 1.410E+400 1.905E+00 1.905E+00 36.14
NP-237 86.48 160 12.40* 4.440E+00 8.212E-01 8.212E-01 50.80
95.86 —---—-- 2.68 5.004E+00 -—------ Line Not Found ------
ANH-511 511.00 106 100.00* 2.420E+00 1.237E-01 1.237E-01 72.78
Flag: "*" = Keyline
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Summary.of Nuclide Activity Page : 3

Sample ID : G247809001 Acquisition date : 5-MAR-2010 10:31:36
Total number of lines in spectrum 29

Number of unidentified lines 2

Number of lines tentatively identified by NID 27 93.10%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
K-40 1.25E+09Y 1.00 3.495E+401 3.495E4+01 0.407E+01 11.64
CD-109 461.40D 1.02 2.752E+00 2.810E+00 1.300E+00 46.27
SN-126 2.30E+050Y 1.00 2.752E-01 2.752E-01 1.273E-01 46.27
BA-137M 30.08Y 1.00 1.240E-01 1.241E-01 0.652E-01 52.53
C5-137 30.08Y 1.00 1.310E-01 1.311E-01 0.689E-01 52.54
TL-208 1.41E+10Y 1.00 5.444E-01 5.444E-01 1.120E-01 20.57
BI-211 7.04E+08Y 1.00 3.887E+00 3.887E+00 0.664E+00 17.09
PB-212 1.41E+10Y 1.00 1.896E+00 1.896E+00 0.267E+00 14.09
BI-214 1600.00Y 1.00 1.181E+00 1.181E+00 0.226E+00 19.11
PB-214 1600.00Y 1.00 1.411E+Q0 1.4118+00 0.253E+00 17.95
RA-224 1.41E+10Y 1.00 5.098E+00 5.098E+0Q0 1.615E+00 31.68
RA-226 1600.00Y 1.00 1.181E+Q0 1.181E+00 0.226E+00 19.11
AC-228 1.41E+10Y 1.00 2.011E+00 2.011E+00 0.398E+00 15.78
RA-228 1.41E+10Y 1.00 2.011E+00 2.011E+00 0.398E+00 19.78
TH-228 1.41E+10Y 1.00 1.896E+00 1.896E+00 0.267E+00 14.09
TH-232 1.41E+10Y 1.00 2.011E+0Q0 2.011E+00 0.398E+00 19.78
NP-237 2.14E+06Y 1.00 8.212E-01 8.212E-01 4,172E-01 50.80
ANH-511 1.00E+09Y 1.00 1.237E-01 1.237E-01 0.900E~-01 72.78
Total Activity : 6.230E+01 6.236E+01
Grand Total Activity : 6.230E+01 6.236E+01
Flags: "K" = Keyline not found "M”" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID : G247809001

It Energy Area Bkgnd FWHM
0 186.10 194 315 1.47
0 209.88 204 365 2.20
0 270.36 89 242 1.82
0 328.39 69 172 1.65
0 409.55 44 65 1.64
0 726.85 88 83 1.95
0 768.46 41 54 1.77
3 964.53 50 46 2.66
0 1730.02 19 15 1.80

Flags: "T" = Tentatively assoclated
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Acquisition date

Channel

371.
418.
539.
655.
818.
1452.
1535.
1928.
3459.

10
66
63
68
01
64
87
07
50

Left

367
413
536
651
815
1444
1532
1922
3454

Pw

10
14
12
10

6
15

7
22
14

MNP RO NN

Cts/Sec

.69E-02
.83E-02
.24E-02
.62E-03
.10E-03
.23E-02
.68E-03
.99E-03
.59E-03

Page : 4
5-MAR-2010 10:31:36

SErr

39.
42.
72.
4.
65.
50.
67.
65,
97.

s oy WO IO

CO B Lo LW

SEff

.86E+00
.49E+00
. 77E+Q0
.29E+00
.83E+00
.83E+00
. 75E+00
.42E+00
.64E-01

Flags

H HHAWHAaA



VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:35:18.55

A A AR KNI AR AR A A AR KA AT I A A AR AR I ARA A AR A A AR KRR ARR A AR R A b AR ARk A A A A AR A A A b A hhkkkdhh ok hd A

GEL Laboratories LLC
2040 Savage Road
SC 29414

[ EEEEE R EEEEEESFEEEEEEESES SRS EESES SRR AL ERSESEE R EEERER LSRR ESEEEREEEEEEEEEREEEESEES

*
*
*

*

*

*

* Configuration :

* Acquisition date : 5-MAR-2010 10:31:36.
* Detector ID : GAM15

* Geometry : CAN

* Elapsed live time: 0 02:00:00.00
* Elapsed real time: 0 02:00:01.36
*

*

*

*

* Sample date

* Sample ID 1 G247809001

* Batch Number : 957136

*

Charleston,

DETECTOR DATA

SAMPLE DATA

19-FEB-2010 12:00:00 Nuclide Library

5.00000
1.50000
75.00000
8.00000

SOLID

Analyst initials: MXR1

Sample Quantity

OC DATA

CALIB. DATE/TIME : 3-FEB-2010 11:04:32.11MS Isotope
: MSD TIsotope

*
*
*
* MSD ID :
* LCS ID : 1032-A
*

A S S E RS S S S ESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEESEEEEEEREFFEFEEEEE S S

Combined Activity-MDA Report

———- Identified Nuclides ----

Activity
Nuclide (pCi/GRAM)
K-40 3.495E+01
CD-109 2.B10E+00
SN-126 2.752E-01
BA-137M 1.241E-01
CsS-137 1.311E-01
TL-208 5.444E-01
BI-211 3.887E400
PB-212 1.896E+00
BI-214 1.181E+00
PB-214 1.411E+00
RA-224 5.098E+00
RA-226 1.181E+00
AC-228 2.011E400
RA-228 2.011E400
TH-228 1.896E+00
TH-232 2.011E+00
NP-237 8.212E-01
ANH-511 1.237E-01
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Act error

.069E+00
.300E+0Q0
.273E-01
.518E-02
.886E-02
.120E-01
.642E-01
.672E-01
.256E-01
.533E-01
.615E+00
.256E-01
.978E-01
.978E-01
-672E-01
.978E-01
.172E-01
.001E-02

W WNWWNEPERNN O RS O P

LCS

Isotope

MDA

(pCi/GRAM)

PN HMNONPE RSO HEOY

.585E-01
.894E+00
.926E~01
.098E-02
.555E-02
.147E-02
.336E-01
.168E~01
.445E-01
.536E-01
L251E+00
.445E-01
.998E-01
.998E-01
.168E-01
.998E-01
.235E-01
.256E-02

1.32540E+02 GRAM

A A A A A A A AR T AR A AR AR AR AT A A AR A AR A AR R A AN A AN ALK A KR AT A A AN AR A AR A AR A AR R AR A A Ak h vk h kA hkhk

MDA error

.481E-02
.351E-01
.384E-02
.658E-03
.048E-03
.537E-03
.318E-0Q2
.395E-02
.440E-02
. 746E-02
.380E-01
.440E-02
.631E-02
.631E-02
.395E-02
.631E-02
.272E-01
.542E-03

s =W WWOHE R RPN Y

DKAl10O: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G247809001.CNF; 1
Detector SN# :
Sensitivity
Energy tolerance:
Abundance limit
Half life ratio

AAA KA AA XA XA A A A AR A A A AT A A A A A A XA A A A AT A A A A A A A A I T A A A A A A A A A AT A A A A AT T A A A Ay A%

*
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
®
*
*
*
*
*
*
®
*
*

Act /MDA

| S

=
MNEAOTGTOR OO0 IR RFRFN

.988
.484
.429
.532
.532
.616
. 966
.235
.169
.186
.074
.169
.710
.710
.235
.710
.569
. 353

*



Combined Activity-MDA Report (continued)

Sample ID : G247809001 Acquisition date

———— Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 9.059E-02 3.797E-01 6.291E-01 5.847E-02
NA-22 1.033E-02 5.591E-02 9.199E-02 8.357E-03
NA-24 -6.588E~-02 1.081E-01 Half-Life too short
SC-46 -1.965E-02 4.897E-02 7.808E-02 7.256E-03
V-48 -6.341E-03 8.699E-02 1.419E-01 1.297E-02
CR-51 -8.742E-02 4,723E-01 7.767E-01 8.243E-02
MN-54 1.562E-04 4,616E-02 7.653E-02 6.945E-03
C0O-56 5.700E-03 4.496E-02 7.528E-02 6.869E-03
CO-57 9.354E-03 3.263E-02 5.360E-02 5.39%E-03
C0O-58 -1.811E-02 4.417E-02 7.067E-02 6.353E-03
FE-59 7.989E-02 1.137E-01 1.966E-01 1.834E-02
C0O-60 4.831E-03 4.617E-02 7.538E-02 7.246E-03
ZN-65 -2.355E-02 1.344E-01 1.834E-01 1.567E-02
SE-T75 5.459E-02 6.136E-02 9.779E-02 1.072E-02
SR-85 1.406E-01 4.994E-02 9.169E-02 7.921E-03
Y-88 -1.949E-02 3.734E-02 5.436E-02 4.578E-03
Y-91 6.673E+00 3.028E+01 4.993E+01 4.209E+00
NB-94 1.012E-02 4.211E-02 7.156E-02 6.041E-03
NBE-95 9.507E-02 5.986E~02 9.814E-02 8.599E-03
NB-95M 5.120E-01 1.941E-01 3.064E-01 3.692E-02
ZR-95 5.760E-02 8.079E-02 1.418E-01 1.363E-02
MO-99 -3.223E+00 1.053E+01 1.711E+01 2.698E+00
TC-99M -2.444E+09 1.047E+09 Half-Life too short
RU-103 2.677E-02 4,.599E-02 7.772E-02 1.086E-02
RH-106 -4,.607E-02 3.759E-01 5.,984E-01 7.849E-02
RU-106 -4.607E-02 3.758E-01 5.984E-01 5.029E-02
AG-108M -8.606E-03 3.523E-02 5.675E-02 5.015E-03
AG-110M 1.488E-03 4.859E-02 7.063E-02 6.010E-03
SN-113 -6.518E-03 5.348E-02 8.735E-02 7.586E-03
CD-115 -2.542E+00 9.412E+00 1.495E+01 1.290E+00
SN-117M -9.668E-03 6.685E-02 1.071E-01 1.122E-02
TE-123M 1.737E-02 3.653E-02 5.992E-02 6.314E-03
SB-124 -9.086E-03 1.013E-01 1.647E-01 1.551E-02
SB-125 5.566E-02 1.103E-01 1.863E~-01 1.622E-02
TE-125M -1.653E+01 1.277E+01 1.956E+01 2.322E+00
I-126 1.593E-01 2.850E-01 4.352E-01 3.589E-02
SB-126 -5.375E-02 1.844E-01 2.570E-01 2.194E-02
SB-127 -2.013E-01 1.309E+00 2.169E+00 2.349E-01
I-131 -8.311E-02 1.262E-01 1.997E-01 1.926E-02
TE-132 3.250E-01 7.203E-01 1.229E+00 2.096E-01
BA-133 4.,479E-02 5.905E-02 8.926E-02 1.206E-02
I-133 ~2.229E-03 1.436E-03 Half-Life too short
C5-134 9.552E-02 6.039E~02 1.100E-01 9.859E-03
CS-135 4,362E-02 2.351E-01 3.457E-01 4,148E-02
I-135 -4,.684E+08 2.267E+08 Half-Life too short
Cs-136 4.403E-02 1.224E-01 2.068E-01 1.912E-02
CE-139 2.637E-03 3.812E-02 6.150E-02 6.565E-03
BA-140 1.003E-02 3.070E-01 4.988E-01 1.692E-01
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Act /MDA
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.144
L1112

.252
.045
.113
.002
.076
.175
.256
.406
.064
.128
.558
.533
.358
.134
.141
. 9269
.671
.406
.188

. 344
.077
-0.
-0.
.021
-0.
-0.
-0.
.290
-0.
.299
-0.
.366
-0.
-0.
.416
.264
.502

.868
126

.213
.043
.020

077
152

Q75
170
090
055
845

209
093



Combined Activity-MDA Report

Sample ID : G247809001

(continued)
Acquisition date

—-—-- Non-Identified Nuclides -—--

Key~Line

Activity K.L.

Nuclide (pCi/GRAM)
LA-140 6.204E-03
CE-141 5.974E-02
CE-143 5.112E-04
CE-144 -2.903E-01
PM-144 2.815E-02
PR-144 1.456E+00
PM-146 -4,183E-02
ND-147 1.261E-01
PM-149 1.024E+01
EU-152 2.171E-03
GD-153 -2.281E-01
EU-154 2.019E-02
EU-155 2.436E-01
TB-160 -6.698E-02
HO-166M -1.462E-02
TA-182 1.910E-01
IR-192 3.970E-02
HG-203 6.626E-02
BI-207 -1.547E-02
PB-210 -7.398E+00
PB-211 4 ,368E-01
BI-212 2.048E+00
RN-219 -1.797E-01
RA-223 5.543E-02
AC-227 2.995E-01
TH-227 2.995E-01
TH-229 -2.886E-01
PA-231 -5.420E-01
TH-231 5.543E-02
PA-233 -2.722E-02
PA-234 -4,772E-02
PA-234M 3.182E+00
TH-234 2.318E-01
U-235 1.968E-01
U-238 2.318FE-01
NP-239 2.669E-02
AM-241 -8.072E-02
CM-247 -1.927E-02
CF-249 -2.292E-02
CFr-251 -1.321E-01
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Act error

.997E-02
.064E-02
.241E-05
.698E-01
.316E-02
L267E+00
.148E-02
.059E-01
.143E+01
.468E-01
.207E-01
.592E-01
.374E-01
.618E-01
.282E-02
L442E-01
.481E-02
.650E-02
.513E-02
L325E+01
.019E+00
.067E+00
.072E-01
.428E-01
.264E-01
L270E-01
.856E~-01
.057E+00
.428E-01
LA8TE-02
L063E-01
.308E+00
.456E+00
.723E-01
.456E+00
L.273E-01
.117E-01
.668E-02
.997E-02
.737E-01

MDA
(pCi/GRAM)

1.505E-01
1.336E-01
Half~-Life
.126E-01
.519E-02
L. 622E+00
.916E-02
.979E-01
.366E+02
.110E-01
.798E-01
.605E-01
.350E-01
.571E-01
.200E-01
.211E-01
.731E-02
.732E-02
.015E-01
L122E+01
.472E+00
.310E+00
.150E-01
. 364E+00
.637E-01
.637E-01
.075E+00
.070E+00
.364E+00
.389E-01
.623E-01
.061E+01
.035E+00
.444E-01
.035E+00
.596E-01
.111E-01
.479E-02
.998E-02
.689E-01

MNdJUos SRR WP OO R OFRE RPN SR RN N PO -0 -ds

MDA error

1.
1.

411E-02
381E-02

too short

MO O~-JORPFRERPRREHO-JINERFRJINOOJWHENNWHENNBE O STOY

.657E-02
.325E-03
.728E-01
.371E-03
.492E~01
L.296E+01
.148E-02
. 984E-02
.055E-02
.476E-02
.379E-02
.018E-02
.614E-02
.971E-03
.596E-03
.956E-03
.612E+00
.121E-01
.627E-01
.204E-01
.475E-01
.801E-02
.575E-02
.170E-01
.896E-01
.475E-01
.470E-02
.262E-01
.100E+0Q0
.002E~-01
.908E-02
.002E-01
.676E-02
.000E-02
.325E-03
.818E-03
.894E-02
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Act /MDA

.041
.447

.704
.374
.259
.528
.126
.075
.010
.268
.078
.036
.261
.122
.454
.514
.759
.152
.349
.297
.564
.221
.041
.531
. 531
.268
L1777
.041
.196
.072
.300
.057
.443
.057
.031
.158
.258
. 287
.491



VAX/VMS Nuclide Identification Report Generated

I E R FE R RS S SRR RN RS SRR E R R NN E S S S LR SR EERERREREEEEEEEEEEEEEEEEEESEEEELELEERRER]

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *

AR KA A A KEAKKAAN AR A A A A A AR A AN AN A A KA A AR A A AR A A A A A A A A A A AR A AR A A A Ak Ak Ak AR KA AA A A A A Ak kA A XAk xk
*

*

DETECTOR DATA

Configuration : SYS$SYSROOT: [ALPHA.ARCHIVE.GAMMA]G247809001
Acquisition date : 5-MAR-2010 10:31:36 Detector SN# :
Detector ID : GAM15 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 02:00:01.3¢ Half life ratio : 8.000

kA A Ak kAN Ik A krArAAAArAX Ak hhhkhkhkhkhkhkhrr kbbb hkhkhkhkhhhhkrkhhkhkix A hhArdrdrrxxdrhrhhkk ki

SAMPLE DATA

% 3k sk sk o OF - ok 3 3 ok 3 3 oF o % 3 ¥ O % oF ¥ &
o 3k % % 3k Ok % 3k ok b R 3k OF % S A ¥ % o ¥ ¥ o ¥

Sample date : 19-FEB-2010 12:00:00 Nuclide Library : SOLID

Sample ID : G247809001 Analyst initials: MXRI

Batch Number : 957136 Sample Quantity : 1.3254E+02 GRAM

Recovery : 1.00000 Carrier Weight : 0.00000

PR R I e R R SRR R R R RN SRS RS SR RS EEEEEEEEREEEEEEEE R X R
QC DATA

CALIB. DATE/TIME : 3-FEB-2010 11:04:32 MS Isotope

MSD DPM : 0.000 MSD Isotope

LCS DPM : 0.000 LCS Isotope

LCSD DPM : 0.000 LCSD Isotope

*****************************************************************************

Combined Activity-MDA Report

--~-- Identified Nuclides —----

Activity Act Error DLC TPU

Nuclide (pCi/GRAM ) (PCi/GRAM )

K-40 3.495E+01 3.988E+00 3.304E-01 2.035E+00
CD~-1089 2.810E+00 1.274E+00 9.956E-01 6.502E-01
SN-126 2.752E-01 1.248E-01 1.013E-01 6.367E-02
BA-137M 1.241E-01 6.388E-02 4.115E-02 3.259E-02
C8~-137 1.311E~-01 6.749E-02 4.347E-02 3.443E-02
TL-208 5.444E~-01 1.098E-01 3.639E-02 5.600E~02
BI-211 3.887E+00 6.509E~01 2.227E-01 3.321E-01
PB~212 1.896E+00 2.619E-01 6.038E-02 1.336E~-01
BI-214 1.181E+00 2.211E-01 7.354E-02 1.128E-01
PB~214 1.411E+00 2.482E-01 7.889E-02 1.266E-01
RA-224 5.098E+00 1,.583E+00 6.468E-01 8.076E-01
RA-226 1.181E+00 2.211E-01 7.354E-02 1.128E-01
AC~-228 2_011E+00 3.898E-01 1.514E-01 1.989E-01
RA-228 2.011E+00 3.898E-01 1.514E-01 1.989E-01
TH-228 1.896E+00 2.619E-01 6.038E-02 1.336E-01
TH~-232 2.011E+00 3.898E-01 1.514E-01 1.989E-01
NP-237 8.212E-01 4.088E-01 2.752E-01 2.086E-01
ANH-511 1.237E-01 8.821E-02 2.683E-02 4,500E-02

——~— Non-Identified Nuclides —--=--

Key-Line

Activity K.L Act error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
BE-7 9.059E~02 3.721E-01 3.214E~01 1.898E-01 NOT IDENT.
NA-22 1.033E-02 5.479E-02 4.620E-02 2.795E-02 NOT IDENT.
NA~-24 ~6.588E+04 2.119E4+05 0.000E+0Q0 1.081E+05 SHORT HLIF
SC~46 ~1.965E-02 4,799E-02 3.947E-02 2.449E-02 FAIL ABUN
V-48 ~6.341E-03 8.525E-02 7.161E-02 4,349E-02 NOT IDENT.
CR~51 ~8.742E-02 4,629E-01 3.996E-01 2.361E-01 NOT IDENT.
MN~54 1.562E-04 4.524E-02 3.873E-02 2.308E-02 NOT IDENT.
CO-56 5.700E-03 4.406E-02 3.808E-02 2.248E-02 NOT IDENT.
CO~-57 9.354E-03 3.198E-02 2.802E-02 1.632E-02 NOT IDENT.
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CO-58 -1.811E-02 4.329E-02 3.578E-02 2.208E-02 NOT IDENT.
FE-59 7.989E-02 1.114E-01 9.898E-02 5.686E-02 NOT IDENT.
Co-60 4.831E-03 4.525E~02 3.783E-02 2.309E-02 NOT IDENT.
ZN-65 -2.355E-02 1.317E-01 9.235E-02 6.721E-02 NOT IDENT.
SE-T75 5.459E-02 6.013E-02 5.047E-02 3.068E-02 NOT IDENT.
SR-85 1.406E-01 4.894E-02 4.679E-02 2.497E-02 NOT IDENT.
Y-88 -1.949E-02 3.659E-02 2.713E-02 1.867E-02 NOT IDENT.
Y-91 6.673E+00 2.967E+01 2.510E+01 1.514E+401 NOT IDENT.
NB-94 1.012E-02 4,127E-02 3.632E-02 2.106E-02 NOT IDENT.
NB-95 9.507E-02 5.866E~02 4.974E-02 2.993E-02 NOT IDENT.
NB-95M 5.120E-01 1.902E-01 1.585E-01 9.706E-02 NOT IDENT.
ZR-95 5.760E-02 7.917E~02 7.189E-02 4.03%9E-02 NOT IDENT.
MO-99 -3.223E+00 1.032E+01 8.678E+00 5.263E+00 NOT IDENT.
TC-99M -2.444E+15 2.053E+15 0.000E+Q0 1.047E+15 SHORT HLIF
RU-103 2.677E~02 4.507E-02 3.968E-02 2.299E-02 FAIL ABUN

RH-106 -4.607E-02 3.683E-01 3.044E-01 1.879E-01 NOT IDENT.
RU-106 -4.607E-02 3.683E-01 3.044E-01 1.879E-01 NOT IDENT.
AG-108M -8.606E-03 3.453E-02 2.904E-02 1.762E-02 NOT IDENT.
AG-110M 1.488E-03 4.762E-02 3.589E-02 2.429E~-02 NOT IDENT.
S5N-113 -6.518E-03 5.241E-02 4_.478E-02 2.674E-02 NOT IDENT.
CD-115 ~-2.542E+00 9.224E+00 7.626E+00 4.706E+00 NOT IDENT.
SN~117M -9.668E-03 6.551E-02 5.573E-02 3.342E-02 NOT IDENT.
TE-123M 1.737E-02 3.580E-02 3.119E-02 1.826E-02 NOT IDENT.
SB-124 -9.086E-03 9.929E-02 8.232E-02 5.066E-02 NOT IDENT.
SB-125 5.566E-02 1.081E-01 9.538E-02 5.513E-02 NOT IDENT.
TE-125M -1.653E+01 1.252E+401 1.024E+01 6.387E+00 NOT IDENT.
I-126 1.593E-01 2.793E-01 2.211E-01 1.425E-01 NOT IDENT.
SB-126 -5.375E-02 1.807E-01 1.304E-01 9.220E-02 NOT IDENT.
SB-127 -2.013E-01 1.283E+00 1.101E+400 6.547E-01 NOT IDENT.
I-131 -8.311E-02 1.237E-01 1.025E-01 6.312E-02 NOT IDENT.
TE-132 3.250E-01 7.059E-01 6.361E-01 3.602E-01 NOT IDENT.
BA-133 4, 479E-02 5.786E-02 4 .584E-02 2.952E-02 FAIL ABUN

I-133 -2.229E+403 2.815E+03 0.000E+0Q0 1.436E+03 SHORT HLIF
Cs-134 9.552E-02 5.918E-02 5.571E-02 3.020E-02 NOT IDENT.
C5-135 4.362E-02 2.304E-01 1.784E-01 1.176E-01 NOT IDENT,
I-135 -4.684E+14 4.,444E+14 0.000E+00 2.267E+14 SHORT HLIF
CS-136 4.403E-02 1.199E-01 1.042E-01 6.119E-02 NOT IDENT.
CE-139 2.637E-03 3.736E-02 3.199E-02 1.906E-02 NOT IDENT.
BA-140 1.003E-02 3.009E-01 2.543E-01 1.535E-01 NOT IDENT.
LA-140 6.204E-03 8.817E~-02 7.528E-02 4.499E-02 FAIL ABUN

CE-141 5.974E-02 7.902E-02 6.963E-02 4.032E-02 NOT IDENT.
CE-143 5.112E+02 1.615E+02 0.000E+00Q 8.241E+40]1 SHORT HLIF
CE-144 -2.903E-01 2.644E-01 2.154E-01 1.349E~01 NOT IDENT.
PM-~144 2.815E-02 4. 229E-02 3.817E~-02 2_158E-02 NOT IDENT.
PR-144 1.456E+00 3.202E+00 2.854E+00 1.634E+00 NOT IDENT.
PM-146 -4.183E-02 5.045E~02 4.048E-02 2.574E-02 NOT IDENT.
ND-147 1.261E-01 5.938E-01 5.089E-01 3.029E-01 NOT IDENT.
PM-149 1.024E+01 7.981E+401 7.039E+01 4.072E+01 NOT IDENT.
EU-152 2.171E-03 1.439E-01 1.084E-01 7.341E-02 FAIL ABUN

GD-153 -2.281E-01 1.183E-01 9.435E-02 6.037E-02 NOT IDENT.
EU-154 2.019E~02 1.560E-01 1.308E-01 7.959E-02 NOT IDENT.
EU-155 2.436E-01 1.347E-01 1.232E-01 6.871E-02 FAIL ABUN

TB-160 -6.698E-02 1.585E-01 1.300E~01 8.088E-02 FAIL ABUN

HO-166M -1.462E-02 7.137E-02 6.087E~02 3.641E-02 FAIL ABUN

TA-182 1.910E-01 2.393E-01 2.116E-01 1.221E-01 FAIL ABUN

IR-192 3.970E-02 4.391E-02 3.978E-02 2.240E-02 FAIL ABUN

HG-203 6.626E-02 5.537E-02 4.503E-02 2.825E-02 NOT IDENT.
BI-207 -1.547E-02 6.383E-02 5.115E-02 3.256E-02 FAIL ABUN

PB-210 -7.398E+00 1.299E+01 1.127E+01 6.625E+00 NOT IDENT.
PB-211 4.368E-01 9.987E-01 7.544E-01 5.095E-01 NOT IDENT.
BI~212 2.048E+00 1.045E+00 6.643E-01 5.334E-01 FAIL ABUN

RN-219 -1.797E-01 4.971E-01 4.177E-01 2.536E-01 FAIL ABUN

RA~223 5.543E-02 9.240E-01 7.014E-01 4,714E-01 FAIL ABUN

AC-227 2.995E-01 3.199E-01 2.911E-01 1.632E-01 FAIL ABUN

TH-227 2.995E-01 3.204E-01 2.911E-01 1.635E-01 FAIL ABUN

TH-229 -2.886E-01 6.719E-01 5.579E~01 3.428E-01 FAIL ABUN

PA~231 -5.420E-01 2.016E+00 1.583E+00 1.029E+00 FAIL ABUN

TH-231 5.543E-02 9.240E-01 7.014E-01 4,714E-01 FAIL ABUN

PA-233 -2.722E-02 8.327E~02 7.150E-02 4.249E-02 FAIL ABUN

PA-234 -4.772E-02 3.982E-01 3.344E-01 2.032E-01 NOT IDENT.
PA-234M 3.182E+00 6.182E+00 5.351E+00 3.154E+00 NOT IDENT.
TH-234 2.318E-01 2.407E+00 2.132E+00 1.228E+00 NOT IDENT.
U-235 1.968E-01 2.669E-01 2.317E-01 1.362E-01 FAIL ABUN

U-238 2.318E-01 2.407E+00 2.132E+00 1.228E+00 NOT IDENT.
NP-239 2.669E-02 5.168E-01 4.497E-01 2.637E-01 FAIL ABRUN

AM-241 -8.072E-02 3.055E-01 2.704E-01 1.559E-01 NOT IDENT.
CM-247 -1.927E-02 4,575E-02 3.833E-02 2.334E-02 FAIL ABUN

CF-249 -2.292E-02 4.897E-02 4.101E-02 2.499E-02 NOT IDENT.

Page 276 of 529



CF-251 -1.321E-01 1.703E-01 1.397E-01 8.686E-02 NOT IDENT.
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,S8C 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
&
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ENERGY

46.
49,
57.
59.
63.
.29
.28

63
64

67.
69.
70.
72.
2.
2.
74.
4.
74,
4.
17.
77.
77.
79.
79.
80.
80.
80.
81.
.07
.07
.79
.79
.43
.48
.55
.79
.94
.57
.03
.47
.96
.11
.59
.59
.35
.67
.87
.87
.86
.43
.44
.53
.11
.18
.37
.31
.12
.28
.00
.76
.30
.23
.12
.78
.06
.07
.20
.52
.00

54
72
36
54
29

75
67
83
81
87
87
82
82
82
a7
11
11
11
69
80
12
19
57
00

MDA COUNTS

339,
321.

0.
378.
389.
389,
403.
452.
408,
415.
460.
460.
460.
431.
431,
431.
431.
433.
433.
433,
418,
471.
471,
471.
500.
528,
528.
528.
397.
397,
400.
465,
465.
566.
584 .
584,
550.
623.
823.
627.
469,
469.
496,
470.
514,
514,
628.
487,
344,
316.
328.
400.
377.
309.
318.
418,
357.
375.
339,
367.
331.
340.
343.
332,
368.
415,
356.

5922
3606
0000
8814
7873
7873
0655
8110
5067
4738
9395
9759
9759
7974
7974
7974
8837
0917
0917
0917
7443
5535
7443
7857
8134
3001
3464
3464
6043
6043
8180
7991
8396
3413
5888
0226
0312
6288
8040
1979
4510
4510
6071
9179
7710
7710
4035
6988
2274
0100
4928
4483
9376
7759
2844
5662
1960
0925
3599
8111
5788
1674
4025
2125
5998
9674
4489
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136,
140.
140.
143.
144,
144,
145.
152.
153.
154,
154.
156.
158.
159.
162.
163.
165.
176.
177.
181.
184.
185.
193.
197.
205.
210.
215.
222,
227.
228.
228.
235.
235.
235.
238.
238,
240,
242 .
244,
252.
252.
256.
256.
260.
264,
268.
269.
269.
271.
273.
276.
277,
277,
278,
279.
279.
280.
283.
284,
285.
285.
287.
293.
295,
295.
298.
299,
299.
300.
300.
300.
301.
302.
304.
304.
304,
308.
311.

347.
419.

349,
338.
338.
356,
328.
324,
346.
346,
358,
340,
322.
344.
337.
322,
331.
351.
310.
337.
341,
312,
296,
2774.
314,
245,
274,
256.
264.
264,
263.
264.
264,
253.
253.
253.
253.
240.
248,
235.
214,
214,
256.
198,
244,
233.
233.
224,
l68.
215.
211.
211,
214.
205.
192.
213
220.
223.
222.
207.
175.

188.
188.
189.
199,
199,
199,
199,
199.
209,
203.
193.
193.
176.
187.
204.

0508
6891
0000
3311
7909
7909
2667
2906
2102
0341
0341
4390
8086
5317
1334
8049
1714
5106
5186
1828
4745
3452
4140
4981
4848
2704
4418
0414
7914
2126
2161
9859
0316
0316
1707
1707
5514
7148
9492
8923
9964
2354
2354
6948
4155
4309
7036
7036
5898
6819
8833
3083
3385
5168
2659
7681

.2554

8297
9406
6645
6277
9349

.0000

7925
8702
1447
7538
7538
7666
7666
7717
4243
2448
8914
8914
4433
3006
8804
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316.
319.
320.
323.
323.
328.
333.
334.
334.
338.
338.
338.
338.
338.
340.
340.
344,
351.
351.
356,
364.
366,
383.
388.
388.
391.
400.
401,
402.
404 .
410.
414.
423.
427 .
427.
433.
453,
463,
468.
473.
476.
477.
487.
492.
497,
511.
514.
527.
529.
531.
537.
546.
563.
569.
569.
569.
583.
600.
602.
604,
609.
609.
610.
614.
618.
621.
621,
633.
635.
636.
645.
657.
661.
661.
664.
666.
666,
677.

172.
202,
198.
186.
186.
167.
183,
167.
167.
186,
186,
186.
186,
186,
174.
174,
183.
179.
170.
140.
150.
144,
139.
154.
150,
137.
131.
149.

151

128.
135.
109.
120.
115.
115.
119,
129.
121.
185.
123.
124,
104.
103.
124,

90.

93.

93.

97.

87.
100.

99.
90.
96.

102.
109.
129.
120.
111.
111.
101.
95.
89.
87.
87.
79.
90.

77.
92.
119.
119.

85
85
90

7534
8171
0789
2698
2698
4258
9604
9103
9103
3633
3633
3680
3680
3680
9111
9166
3583
0947
0493
3606
4469
6816
9260
1277
1816
4458
0096
0873
.1290
5855
6345
2633
2333
3498
3888
7501
8735
2366
2910
7749
9969
3695
7256
7329
5981
1811
2876
9929
.0000
5583
4504
.0000
2689
9268
2820
.4982
1204
4963
8672
9304
7183
7183
2699
9719
2030
1406
1406
8152
8279
.3868
9492
8913
8050
8050
.0000
.2508
.2564
.5730
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685.
695.
696.
696.
697.
702.
706.
711.
720.
721.
722,
122.
723,
724,
727.
733.
735.
739.
747.
7132,
753.
756.
763.
765.
766,
777.
778.
783.
785,
795,
801.
810,
810.
815.
818,
832,
834,
836.
846.
856.
860.
871.
873.
875.
879.
880.
883.
884 .
889.
898.
911.
911.
911.
9Z6.
937.
944 .
946.
949,
962.
964 .
966.
968.
968.
968.
983.
996.
1001,
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099,
1112.
1115.

. 6554
.7096
.0350
.6129
. 9087
.7966
.2556
.6602
.6953
.0000
.3223
.3258
.5160
.9643
.2581
.2886
L0251
L2253
.5784
.3516
.8976
L4712
.1786
.8366
.3581
.1356
L1570
.9546
.0755
.7850
.3297
.2685
.1992
L9333
.5682
.2Q024
.1988
. 0000
.1146
.7109
.3942
. 4460
L6175
.0000
.5878
.4821
.8140
.8159
.5898
L7241
.9828
.9828
.9828
.4550
L5117
.6631
.6496
.8122
L9785
.7143
.0313
.0755
L0755
.0755
.3196
.5814
.5512
.8008
.0723
.0000
.0589
.1302
.1302
.2980
. 6087
.7183
.8417
.5547
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274.
1274.
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771.
1791.
1836.

.3020
L3020
.3071
.h301
.0000
. 9487
.8157
L1622
.4758
.4150
.4858
101.
.5000
.0000
L1797
.5095
.4413
L0263
.0000
.5156
.5531
.4703
. 0000
.9033
.2866
.0000
.0986
.9588
. 4657
.4199
. 5257
.0000
L7371
.9864
. 9864
.2491
.0000
.0000
.1481

9414



TOTAL URANIUM BY GAMMA SPEC REPORT

Sample:G247809001

Total Uranium Activity
Total Uranium Ccunting Unc.
Total Uranium Tpu

Total Uranium Mda
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7.8057E-01
7.1626E+00
3.6544E-06
6.3449E+00

ug/g
ug/g
ug/g
ug/g



ER A 2 B I I e I e I I I I I I I I I A A I B I I I I I I B b D I e
*
GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON ,5C 29417
GROSS GAMMA REPORT

BATCH 1D : 957136 SAMPLE ID : 247809001
ANALYST : MXR1 DETECTOR : GAM15

SAMPLE DATE : 19-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00
ANALYSIS DATE: 5-MAR-2010 10:31:36.54 SAMPLE ALQT: 132.540 GRAM

*

*

* *
* *
* *
* *
* *
PR R ERASEEEEEEEEEEEE SRS EEE R RS SRR I i I I I I I R R L A I
* *
* *
* *
* *
* *
* *
* *

RS RS SRR S AL AR R AR LRSS RS R R SRR SRR RS EEEERREEEEEEEREREEEEEEEE R R R

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.009E+01

GRO3S GAMMA ERROR (pCi/GRAM ) : 1.521E+00
GROSS GAMMA MDA (pCi/GRAM ) -1 3.960E+400
GROSS GAMMA DLC (pCi/GRAM ) : 1.927E+400
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:55:11.93

IR B RS RS AL SRR AL EESEREREREEEEEREEEEEEEEERERELERFEEEEEEEEELAEEREREEEEREERSEEREERESEERE LT

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
IR R R R R AL EFE RS EREEEREEEEEEFEEEEERERSEEEEEEEEE RS EEEEEEREEEEEI R R IR I R
Configuration : DKAL10O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052272.CNF;1

Sample date : 26-FEB-2010 00:00:00 Acquisition date : 5-MAR-2010 10:54:48.
Sample ID : G1202052272 Sample quantity : 1.43980E+02 GRAM
Detector name : GAM10 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:00.38 0.0%
Energy tolerance : 1.50000 kev Analyst Initials : MXRI

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

IEFEEEREEEEESEEEFEEEREREEERSEEEEEEEEEEEESEEEEEEREEEEEEREESEEEEEEEEEEESEEEEEREEEEESER]

No peaks were found
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VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 12:55:14

Configurat
Analyses b
Sample tit
Sample dat
Sample ID
Sample typ
Detector n

ion
Yy
le
e

e
ame

Elapsed live time:
(FWHM) :

Peak Width
Energy tol

erance

Errors propagated:

Efficiency
Abundance

type
limit

DKA100: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052272.CNF; 1
: PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
: MXR1

26-FEB-2010 00:00:00 Acquisition date : 5-MAR-2010 10:54:48
G1l202052272 Sample quantity : 143.98 GRAM
SOLID Sample geometry
GAMMA10 Detector geometry: CAN
0 02:00:00.00 Elapsed real time: 0 02:00:00.38 0.0%
3.00 Confidence level : 5.00 %
1.50 keV Half life ratio : 8.00
Yes Systematic Error : 0.00 %
: Empirical Efficiencies at : Peak Energy
75.00 WIM error limit 3.00

Full Combined Activity-MDA Report

~—--- Non-Identified Nuclides ----

Line Energy

Nuclide Id

BE-7
NA-22
NA-24
K-40
3C-46

V-48
CR-51

MN-54
CO-56

C0O-57

C0O-58
FE-59

CO-60

ZN-65
SE-T75

SR-85
Y-88

Y-91
NB-94

ed (keV)

477,
1274,
1368,
1460.

889,
1120.

944,

983.
1312.

320.

834.

846.
1037.
.28

1238

1771.
122,
136.
810.

1099.

1291.

1173.

1332.

1115.
121.
136.
264.
279.
400,
514.
898.

1836.

1204.
702.
871.

60
54
63
82
28
55
13
53
11
08
85
77
84

35
06
47

Ac

Key (pCi/GRAM)

..l‘
-8
-3.
-3.
5.
-2.
4.
* -5,

-2,
* 1.
-8.
-9
-7.
-4,
-1.

> % o % b

*

*
I
N
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tivity

847E-03

.205E-03

503E-05
727E-02
776E-03
023E-02
979E-02
735E-03
451E-03
529E-03
030E-04

.967E-03

682E-02
464E-02
468E-01

.049E-02
.799E-02
.332E-02
.483E-03
.082E-02
.807E-03
.949E-04
.467E-02
.622E-02
.427E-03
.665E-03
.301E-02
.305E-02
.843E-02
.135E-03
.438E-02
.643E+00
.184F-03
.932E-03

Act error

HRAdREROR BB UIWHOHE R WHER R R R N e

.453E~01
.978E-02
.978E-02
.587E-01
.329E-02
.463E-02
.501E-01
.066E-02
.777E-02
.400E-01
.669E-02
.024E-02
.235E-01
.434E-02
.491E-01
.034E-02
.056E-02
.701E-02
.183E-02
.830E-02
.905E-02
.013E-02
.068E-02
.428E~-02
.692E-02
.978E-02
.217E-02
.147E-01
.716E-02
.996E-02
.289E-02
.345E+00
.676E-02
.760E-02

MDA MDA error Act /MDA
(pCi/GRAM)

2.343E-01 1.742E-02 -0.008
3.001E-02 2.324E-03 -0.273
Half-Life too short

4,703E-01 4,051E-02 -0.079
2.387E-02 2.362E-03 0.242
3.492E-02 2.508E~03 -0.579
4.249E-01 4.117E-02 0.117
3.131E-02 2.895E~03 ~0.183
2.813E~-02 2.348E-03 -0.087
2.322E-01 1.675E-02 0.007
2.720E-02 2.323E-03 -0.030
3.066E-02 2.707E-03 ~0.325
1.692E-01 1.519E-02 -0.454
4.374E-02 3.262E-03 -1.020
1.660E~01 1.104E-02 -0.881
1.825E-02 1.204E-03 0.575
1.512E-01 1.056E-02 0.251
2.394E-02 1.916E-03 -0.556
4.977E-02 4,.152E-03 ~0.070
9.036E-02 8.362E-03 -0.230
3.246E-02 2.002E-03 0.056
3.365E-02 2.924E-03 0.024
7.552E-02 5.500E-03 0.459
9.033E-02 8.710E-03 0.180
2.857E-02 1.775E-03 0.330
3.336E-02 2.129E-03 0.050
8.519E-02 5.843E-03 -0.153
1.848E-01 1.799E-02 -0.071
3.965E-02 2.533E-03 -0.717
3.400E-02 3.454E-03 0.151
2.989E-02 1.834E-03 0.481
1.317E+01 8.747E-01 0.201
2.761E-02 1.572E-03 -0.043
2.985E-02 2.816E-03 0.132



Full Combined Activity-MDA Report (continued) Page : 2
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48

———— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pC1i/GRAM)
NB-95 765.81 * 2.702E-04 1.673E-02 2.772E-02 1.935E-03 0.010
NB-95M 235.69 * -3.901E-02 5.162E-02 8.154E-02 6.345E~03 -0.478
ZR-95 724.19 2.513E-02 3.758E-02 6.831E-02 4.853E-03 0.368
756.73 * 8.804E-03 3.007E-02 5.205E-02 4.112E-03 0.169
MO-99 140.51 -1.289E-01 1.376E+00 2.196E+00 5.035E-01 -0.059
181.07 8.088E-01 1.207E+00 2.018E+00 3.552E-01 0.401
366.42 ~1.947E+00 6.677E+00 1.059E+01 7.172E-01 -0.184
739.50 * 6.398E~-01 8.723E-01 1.588E+00 2.330E-01 0.403
777.92 1.012E+00 2.275E+00 4.033E+00 2.920E-01 0.251
TC-95M 140.51 * -9.,774E-01 2.275E+00 Half-Life too short
RU-103 497.08 * -1,294E-02 1.971E-02 2.900E-02 3.701E-03 -0.446
610.33 1.329E-01 3.245E-01 5.692E-01 8.515E~02 0.234
RH-106 621.93 * 1.176E-05 1.306E-01 2.191E-01 2.506E~02 0.000
1050.41 -1.043E+00 1.109E+0Q0 1.367E+00 1.140E-01 -0.763
RU-106 621.93 * 1.176E-05 1.306E-01 2.191E-01 1.190E-02 0.000
1050.41 -1.043E+00 1.109E+00 1.367E+00 1.140E-01 -0.763
AG-108M 433.94 * 7.544E-03 1.502E-02 2.583E-02 1.832E-03 0.292
614.28 -4.394E~-03 1.647E-02 2.668E-02 1.587E-03 -0.165
722.91 -3.662E-03 1.798E~02 2.898E-02 1.877E-03 -0.126
CD-109 88.03 * 1.316E~-02 3.124E-01 5.153E-01 5.842E-02 0.026
AG-110M 657.76 * -2.367E-03 1.468E-02 2.392E-02 1.296E~03 -0.099
677.62 1.388E~02 1.380E-01 2.336E~01 1.313E-02 0.059
706.68 -4.426E-02 1.078E-01 1.693E-01 1.039E~02 -0.261
763.94 2.847E~-02 6.262E-02 1.115E-01 8.065E-03 0.255
884.68 2.916E-04 2.123E-02 3.481E-02 3.489E-03 0.008
937.49 -5.118E-02 4.986E-02 6.725E-02 6.748E-03 -0.761
1384.29 -3.458E-02 8.156E-02 1.214E-01 1.070E-02 -0.285
1505.03 -1.255E-01 1.419E-01 1.712E-01 1.403E-02 -0.733
SN-113 391.69 * -1.137E-02 1.966E~02 2.979E-02 2.124E-03 -0.382
CD-115 260.90 -1.349E+00Q 6.072E+00 9.972E+00 6.278E-01 ~0.135
492.35 1.231E+00 1.823E+00 3.185E+00 2.074E~01 0.386
527.90 * -2.023E-01 4.940E-01 7.407E-01 4.663E-02 -0.273
SN-117M 156.02 3.784E-01 5.960E-01 1.015E+00 5.744E-02 0.373
158.56 * -1.266E-02 1.532E-0Q2 2.238E-02 1.255E-03 -0.565
TE-123M 159.00 * -5.519E-Q03 1.116E-02 1.694E-0Q2 9.619E-04 -0.326
5B-124 602.73 -3.198E-03 1.790E-02 2.945E-02 1.662E-03 -0.109
645.85 1.965E~01 2.000E-01 3.798E-01 2.254E-02 0.517
722.78 -3.368E-02 1.654E-01 2,.665E-01 1.696E~02 -0.126
1690.97 * 1.826E-04 3.508E-02 5.712E-02 4.353E~03 0.003
5B-125 427.87 * -1.506E-03 4.162E-02 6.739E-02 4.688E-03 -0.022
463.37 2.840E-02 1.223E-01 2.041E-01 1.524E-02 0.139
600.60 -5.020E-03 8.804E-02 1.470E-01 9.693E-03 -0.034
635.95 3.166E-02 1.319E-01 2.279E-01 1.446E-02 0.139
TE-125M 109.28 * 1.827E-01 3.637E+00 5.950E+00 5.800E-01 0.031
I-126 388.63 3.020E-02 5.202E-02 9.075E-02 6.166E-03 0.333
666.33 * 1.715E-02 7.084E-02 1.220E-01 6.121E-03 0.141
753.82 4.381E-01 5.155E-01 9.672E-01 6.503E-02 0.453
SB-126 414.70 6.147E~03 2.346E-02 3.945E-02 2.673E-03 0.156
666.50 -4 .587E-04 2.429E-02 4.044E-02 2.030E-03 -0.011
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Page :
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48

~-—-~—— Non-Identified Nuclides —--——-

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
695.00 2.849E-03 2.591E-02 4,373E-02 2.426E-03 0.065
697.00 -3.254E-02 8.812E-02 1.393E-01 7.780E-03 -0,234
720,70 * -9.161E-03 4.418E-02 7.107E-02 4,.297E-03 -0.129
856.80 2.893E-02 1.356E-01 2.307E-01 2.094E-02 0.125
SN-126 64.28 -1.334E-01 2.953E-01 4,572E-01 7.817E-02 -0.292
86.94 -3.340E-02 1.383E-01 2.218E-01 9.312E-02 -0.151
87.57 * 6.455E-04 3.128E-02 5.151E-02 5.829E-03 0.013
SB-127 252.40 -8.459E-02 5.274E-01 8.713E-01 3.540E-01 -0.097
473.00 2.531E-02 2.138E-01 3.505E-01 3.405E-02 0.072
685.70 * 1.362E-01 1.569E-01 2.920E-01 1.977E-02 0.466
783.70 -1.083E-01 3.499E-01 5.429E-01 5.281E-02 -0.19¢%
I-131 80.19 -1.593E-01 9.578E-01 1.557E+00 1.710E-01 -0.102
284,31 2.305E-01 3.645E-01 6.421E-01 4,482E-02 0.359
364.49 * 1.209E-02 2.769E-02 4,775E-02 3.487E-03 0.253
636.99 3.885E-02 3.878E-01 6.581E-01 3.927E-02 0.059
TE-132 49.72 -1.121E+00 3.109%E+00 5.051E+00 6.618E-01 -0.222
111.76 -1.785E+00 2.627E+00 3.993E+00 3.277E-01 -0.447
116.30 -7.528E-01 2.170E+00 3.402E+00 2.662E-01 -0.221
228.16 * 7.415E-02 6.188E-02 1.131E-01 1.504E-02 0.656
BA-133 81.00 -1.206E-02 3.881E-02 6.221E~-02 1.055E-02 -0.194
276.40 1.044E-01 1.776E-01 3.100E-01 3.993E-02 0.337
302.85 ~-5,939E-02 6.107E-02 8.998E-02 1.063E-02 -0.660
356.01 * ~5,388E-03 1.861E-02 2.955E-02 3.485E-03 -0.182
383.85 -4,682E-02 1.33%E-01 2.096E-01 2.355E-02 -0.223
I-133 529.87 * 4.006E-06 1.339E-01 Half-Life too short
875.33 -4 ,851E-05 1.339E-01 Half-Life too short
1298.22 -2.289E-04 1.339E-01 Half-Life too short
Cs-134 563.25 -9.580E-02 1.951E-01 2.902E-01 1.781E-02 -0.330
569.33 -1.240E-01 1.169E-01 1.609E-01 9.875E-03 -0.770
604.72 6.426E-03 1.800E-02 3.137E-02 1.774E-03 0.205
795.86 * 1.875E-02 1.967E-02 3.732E-02 2.877E-03 0.502
801.95 3.754FE~-02 1.938E-01 3,.289%9E-01 2.575E-02 0.114
1365.19 1.615E-01 5.866E-01 1.034E+00 9.334E-02 0.156
Cs-135 268.22 * -3.983FE-03 7.137E-02 1.188E-01 9.600E-03 -0.034
I-135 546.56 -9.703E+00 7.137E-02 Half-Life too short
836.80 2.041E4+00 7.137E-02 Half-Life too short
1038.7¢6 ~2.526FE+01 7.137E-02 Half-lLife too short
1131.51 7.571E-01 7.137E-02 Half-Life too short
1260.41 * 2.727E+00 7.137E-02 Half-IlLife too short
1457.56 -2.331E+01 7.137E-02 Half-Life too short
1678.03 -2.339E+01 7.137E-02 Half-Life too short
1791.20 -1.979E+400 7.137E-02 Half-Life too short
Cs-136 153.25 -5.257E-02 2.282E-01 3.572E-01 2.852E-02 -0.147
176.60 -9.875E-02 1.503E-01 2.233E-01 1.528E-02 -0.442
273.65 -1.63%9E~-01 1.666E-01 2.536E-01 1.860E-02 -0.646
340.55 ~-5.,445E-04 4,595E-02 7.574E-02 5,392E-03 -0.007
818.51 2.326E~-02 2.531E-02 4,720E-02 3.852E-03 0.493
1048.07 * -8.612E-03 2.834E-02 4,.221E-02 3.691E-03 -0.204
1235.36 2.501E-02 1.346E-01 2.330E-01 2.495E-02 0.107
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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)
BA-137M 661.66 * -4.439E-03 1.759E-02 2.838E-02 1.400E-03 -0.156
Cs-137 661.66 * ~-4,689E-03 1.858E-02 2.998E-02 1.488E-03 -0.156
CE-139 165.86 * 1.414E-03 1.289E-02 2.079E-02 1.135E-03 0.068
BA-140 162.66 -1.994E-01 2.678E-01 3.673E-01 2.348E-02 -0.543
304.85 -1.689E-02 3.880E-01 6.414E-01 1.843E-01 -0.026
423.72 6.262E-01 6.019E-01 1.051E+00 3.410E-01 0.596
537.26 * 6.249E-02 8.207E-02 1.422E-01 4.747E-02 0.439
LA-140 328.76 6.910E-02 8.069E-02 1.457E-01 1.063E-02 0.474
487.02 -3.779E-02 4.333E-02 6.054E-02 4.,376E-03 ~-0.624
815.77 4.575E-02 1.114E-01 1.945E-01 1.782E~02 0.235
1596.21 * -2.473E-02 2.808E-02 3.194E-02 2.479E-03 -0.774
CE-141 145,44 * -1.212E-02 2.301E-02 3.515E-0Q2 2.151E-03 -0.345
CE-143 57.36 -4.837E+00 1.550E+01 2.519E+01 3.413E+00 -0.192
293.27 * -1.629E+00 1.391E+00 1.911E+00 3.881E-01 -0.853
664.57 4 _708E+00 1.202E+01 2.097E+01 6.064E+00 0.225
721.93 -5.722E+00 1.336E+01 2.065E+01 5.588E+00 -0.277
CE-144 80.12 -4.709E-01 1.011E+00 1.599E+00 1.754E-01 -0.285
133,52 * -3.320E-02 8.881E-02 1.384E-01 1.946E-02 -0.240
PM-144 476.78 1.672E-02 3.338E-02 5.716E~02 4.306E-03 0.293
618.01 4.088E~03 1.320E-02 2.315E-02 1.353E-03 0.177
©96.49 * -6.584E-03 1.736E-02 2.742E-02 1.529E-03 -0.240
PR-144 696.51 * -4.978E-01 1.293E+00 2.041E+00 1.138E-01 -0.244
1489.16 -6.115E+00 6.770E+00 8.089E+00 6.680E-01 ~0.756
PM-146 453.88 * -3.475E-04 2.019E~-02 3.264E-02 2.964E-03 -0.011
£33.25 1.740E-01 7.172E-01 1.233E+00 4.635E-01 0.141
735,93 -7.348E-02 7.450E-02 9.946E-02 2.727E-02 -0.739
747.24 -4 ,094E-02 4.216E-02 5.656E~02 7.626E-03 -0.724
ND-147 91.11 -1.964E-01 8.607E-02 1.198E-01 1.336E-02 -1.640
319.41 9.939E-02 9.548E-01 1.599E+00 1.061E-01 0.062
531.02 * 1.322E-01 1.621E-01 2.890E-01 3.968E-02 0.458
PM-149 285.90 * 2.221E+00 3.948E+00 6.898E+0Q 9.960E-01 0.322
EU-152 121.78 2.901E-02 3.070E-02 5.381E-02 4.420E-03 0.539
244.70 -1.091E-01 1.348E-01 2.088E-01 1.288E-02 -0.523
344.28 * -3.277E-02 4.742E~-02 7.228E~02 5.323E-03 ~-0.453
778.90 -1.769E-02 1.078E-01 1.726E-01 1.253E-02 -0.103
964.08 -6.966E-02 1.271E-01 1.849E-01 1.752E-02 -0.377
1085.87 5.154E-03 1.500E-01 2.435E-01 1.895E-02 0.021
1112.07 -3.606E-02 1.394E-01 2.113E-01 1.549E-02 -0.171
1408.01 2.005E-02 9.566E-02 1.651E-01 1.408E-02 0.121
GD-153 69.67 -3.954E-01 7.559E-01 1.192E+0Q0 1.329E-01 -0.332
97.43 * 6€.652E-03 3.186E-02 5.318E-02 4.952E-03 0.125
103.18 -1.408E-02 4.462E-02 7.067E-02 5.973E-03 -0.199
EU-154 123.07 -5.730E-03 2.171E-02 3.428E-02 3.383E-03 -0.167
723.31 -1.917E-02 8.265E-02 1.327E-01 9.660E-03 -0.144
873.19 -1.137E-02 1.288E-01 2.074E-01 2.600E-02 -0.055
996.26 -1.011E-02 1.640E-01 2.624E-01 4.646E~02 -0.039
1004.73 3.685E-03 8.722E-02 1.426E-01 1.698E-02 0.026
1274.44 * ~3.473E-02 5.862E-02 8.535E-02 9.152E-03 -0.407
EU-155 86.55 1.403E-03 3.958E-02 6.528E-02 7.389E-03 0.021
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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)
105.31 * -1.587E-04 4.416E-02 7.201E-02 5.970E-03 -0.002
TB-160 86.79 -1.917E-02 9.961E-02 1.612E-01 1.816E-(Q2 -0.119
197.04 1.031E~-03 2.588E-01 3.865E~01 2.217E-02 0.003
215.65 2.008E-01 2.966E-01 5.289E-01 3.127E~-02 0.380
298.5%7 1.804E-02 4,.836E-02 8.315E~02 5.435E-03 0.217
879.36 * 5.939E-03 5.757E-02 9.605E-02 9.261E-03 0.062
962.29 1.322E-01 2.019E-01 3.672E-01 3.486E-02 0.360
966.15 -1.450E~-02 8.021E-02 1.259E-01 1.189E~02 -0.115
1177.93 -4 _194E-03 1.213E-01 2.015E-01 1.257E-02 -0.021
1271.85 6.543E-02 2.907E-01 5.059E-01 3.891E-02 0.129
HO-166M 80.57 -2.362E-02 1.099E-01 1.779E-01 1.954E-02 -0.133
184.41 ~1.211E-02 1.836E-02 2.828E-02 1.588E-03 -0.428
280.46 -1.222E-02 4.218E-02 6.858E-02 4.410E-03 -0.178
410.95 -1.136E-01 1.200E-01 1.726E-01 1.170E-02 -0.658
711.68 * =-1.226E~02 3.054E-02 4.785E-02 2.808E-03 -0.256
752.31 -1.578E-02 1.282E-01 2.080E-01 1.392E-02 -0.076
810.29 -1.977E-02 2.993E-02 4.205E-02 3.351E-03 -0.470
TA-182 67.75 -2.535E-02 4.962E-02 7.843E-02 8.860E-03 -0.323
100.11 -1.852E-02 6.940E-02 1.106E-01 9.825E-03 -0.168
152.43 -6.691E-02 1.374E-01 2.096E-01 1.203E-02 -0.319
222.11 1.172E~01 1.361E-01 2.467E-01 1.473E-02 0.475
1121.30 -4.879E-02 6.662E-02 9.607E-02 6.886E~-03 -0.508
1189.05 3.887E~-02 1.159E-01 2.066E-01 1.323E-02 0.188
1221.41 * 1.724E-02 6.374E-02 1.128E~01 7.776E~03 0.153
1231.02 -2.647E-04 1.581E-01 2.636E-01 1.857E-02 -0.001
IR-192 295.96 ~8.439E-04 4.977E-02 7.951E-02 5.252E-03 -0.011
308.46 2.850E-03 4.139E-02 ©.919E-02 4.597E-03 0.041
316.51 * -6.671E-03 1.504E-02 2.374E-02 1.578E-03 -0.281
468.07 1.900E-02 2.966E-02 5.187E-02 3.850E-03 0.366
HG-203 70.83 -6.647E-03 5.358E-01 8.870E-01 1.553E-01 -0.007
72.87 -1.816E-01 3.515E-01 5.422E-01 9.201E~-02 -0.335
279.20 * 5.704E-03 1.671E-02 2.870E-02 1.927E-03 0.199
BI-207 72.81 -4 .834E-02 9.088E-02 1.403E-01 1.543E-02 -0.345
74.97 -1.,235E-02 5.271E-02 8.628E-02 9.445E-03 -0.143
569.70 -2.233E-02 1.796E-02 2.386E-02 1.423E-03 -0.936
1063.66 * 1.422E-02 2.303E-02 4.183E-02 3.405E-03 0.340
1770.23 -3.884E-01 3.362E-01 3.548E-01 2.354E-02 -1.095
TL-208 277.37 1.142E-01 1.915E-01 3.348E-01 3.724E~02 0.341
583.19 * 7.217E-04 2.066E-02 3.503E-02 2.348E-03 0.021
860.56 7.009E-02 1.170E-01 2.128E-01 2.078E-02 0.329
PB-210 46.54 * 2.584E+00 4.090E+00 6.797E+00 6.670E-01 0.380
BI-211 72.87 -8.176E-01 1.579E+00 2.441E+00 2.684E-01 -0.335
351.06 * 2.437E-03 1.207E-01 1.954E-01 1.425E~02 0.012
PB-211 404 .85 * -1,647E-01 3.453E-01 5.153E-01 2.479E-01 -0.320
427.09 1.727E-01 6.819E-01 1.139E+00 5.236E-01 0.152
8§32.01 7.761E-02 4.147E~01 7.018E-01 3.638E-01 0.111
BI-212 727.33 * 5.427E-02 2.313E-01 3.970E-01 4.332E-02 0.137
785.37 8.642E-01 1.268E+00 2.337E+00 1.730E-01 0.370
1620.50 -5.768E-01 1.537E+00 2.277E+00 1.736E-01 -0.253
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Line Enerqgy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
PB-212 74.82 -4.504E-02 1.838E~-01 3.005E-01 4.401E-02 -0.150
77.11 -7.230E-02 9.278E-02 1.432E-01 1.565E-02 -0.505
238.63 * 1.694E-02 3.095E-02 5.053E~02 3.864E-03 0.335
300.09 -1.679E-01 3.646E-01 5.785E-01 5.160E-02 -0.290
BI-214 609.32 * -2.090E-02 4.334E-02 6.379E-02 4.895E-03 -0.328
1120.29 -1.641E-01 1.632E-01 2.,222E-01 2.184E-02 -0.739
1764.49 ~1.170E-02 1.708E-01 2.811E-01 1.877E-02 -0.042
PB-214 74.82 -7.984E-02 3.257E-01 5.326E-01 7.201E-02 -0.150
77.11 -1.275E-01 1.639E-01 2.524E~01 3.457E-02 -0.505
242.00 -9.690E-02 1.581E-01 2.520E-01 2.128E-02 -0.385
295.22 -1.308E~02 7.271E-02 1.145E-01 1.055E~02 -0.114
351.93 * -1.681E-02 4.272E-02 6.636E-02 6.069E-03 -0.253
RN-219 271.23 1.158E-02 1.093E-01 1.845E-01 1.559E-02 0.063
401.81 * 6.934E-02 1.772E-01 3.034E-01 4.215E-02 0.229
RA-223 81.07 -2.681E-02 8.794E-02 1.411E-01 1.552E-02 -0.190
83.79 4.185E-03 5.660E-02 9.088E-02 1.009E-02 0.046
94.87 -4.252E-01 2.079E-01 2.742E-01 2.678E-02 -1.550
144.24 -2.655E-01 3.321E-01 4.648E-01 3.396E-02 -0.571
154.21 -8.180E~-03 1.537E-01 2.448E-01 1.685E-02 -0.033
269.46 1.011E~-01 8.255E-02 1.521E-01 1.002E-02 0.665
323.87 * -1.072E-01 2.865E-01 4.537E-01 7.461E-02 -0.236
338.28 1.855E-01 4.498E-01 7.720E-01 8.328E-02 0.240
RA-224 240.99 * -1.048E-01 2.899E-01 4,736E-01 2.907E-02 -0.221
RA-226 609.32 * -2.090E-02 4.334E-02 6.379E-02 4.895E-03 -0.328
1120.29 -1.641E-01 1.632E-01 2.222E-01 2.184E-02 -0.739
1764.49 -1.170E-02 1.708E-01 2.811E-01 1.877E-02 ~0.042
AC-227 79.69 -1.497E-01 5.061E-01 8,123E~01 1.504E-01 -0.184
235.96 -4.790E~-02 6.779E-02 1.076E-01 8.987E-03 ~-0.445
256.23 * =6.835E-02 1.231E-01 1.962E-01 2.059E-02 -0.348
299.98 ~1.627E-01 4.032E-01 6.436E-01 7.336E-02 ~0.253
304.50 2.208E-01 6.975E-01 1.196E+00 1.860E-01 0.185
334.37 -3.276E-01 7.225E-01 . 1.128E+00 1.647E-01 ~0.291
TH-227 79.80 -3.352E-01 6.821E-01 1.071E+0Q0 2.442E-01 -0.313
235.96 ~4.790E-02 6.777E-02 1.076E-01 8.195E-03 -0.445
256.23 * -6.835E-02 1.232E-01 1.962E-01 2.403E-02 ~0.348
299.98 -1.627E-01 4.032E-01 6.436E-01 7.336E-02 -0.253
304.50 2.208E~01 6.975E-01 1.196E+00 1.860E-01 0.185
334.37 -3.276E-01 7.225E-01 1.128E+00 1.647E-01 -0.291
AC-228 338.32 4.861E~02 1.152E~01 1.952E-01 8.073E-02 0.249
911.20 * 3.806E-02 7.722E-02 1.412E-01 1.787E-02 0.270
968.97 5.260E-02 1.206E-01 2.092E-01 5.159E-02 0.251
RA-228 338.32 4.861E-02 1.152E-01 1.952E-01 8.073E-02 0.249
911.20 * 3.806E-02 7.722E-02 1.412E-01 1.787E~02 0.270
968.97 5.260E-02 1.206E-01 2.092E-01 5.159E-02 0.251
TH-228 74.82 -4 .504E-02 1.837E-01 3.005E-01 3.309E-02 -0.150
77.11 -7.230E-02 9.278E-02 1.432E-01 1.565E-02 -0.505
238.63 * 1.694E-02 3.095E-02 5.053E-02 3.864E-03 0.335
300.09 -1.679E-01 3.784E-01 5.785E-01 3.527E-01 -0.290
TH-229 85.43 -4.745E-02 9.297E-02 1.420E-01 1.588E-02 -0.334
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Full Combined Activity-MDA Report {(continued) Page : 7
Sample ID : G1202052272 Acquisition date : 5-MAR~2010 10:54:48

-——- Non-Identified Nuclides ——-=

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
88.47 4.117E-03 4,715E-02 7.805E-02 8.755E-03 0.053
193.51 * -2_088E-01 2.411E~01 3.476E-01 1.982E-02 -0.601
210.85 1.417E-01 3.653E-01 6.379E-01 3.743E-02 0.222
PA-231 283.69 * 3.449E-02 7.006E-01 1.174E+00 1.575E-01 0.029
301.36 -1.809E-02 2.365E-01 3.899E~-01 4.204E-02 -0.046
TH-231 81.07 -2.681E-02 8.794E-02 1.411E~01 1.552E-02 -0.190
83.79 4,185E~-03 5.660E-02 9.088E-02 1.009E~-02 0.046
94.87 -4.252E-01 2.079E-01 2.742E-01 2.679E-02 ~-1.550
144,24 -2.655E~-01 3.321E-01 4.648E-01 3.396E-02 -0.571
154.21 -8.180E-03 1.537E-01 2.448E-01 1.685E-02 -0.033
269.46 1.011E-01 8.255E-02 1.521E-01 1.002E-02 0.665
323.87 * -1.072E-01 2.865E-01 4.537E-01 7.461E-02 ~0.236
338.28 1.855E-01 4.498E-01 7.720E-01 8.328E-02 0.240
TH-232 338.32 4.861E-02 1.135E-01 1.952E-01 1.308E-02 0.249
911.20 ~ 3.806E-02 7.722E-02 1.412E-01 1.787E-02 0.270
968.97 5.260E-02 1.206E-01 2.092E-01 5.159E-02 0.251
PA-233 300.13 -8.720E-02 1.814E-01 2.868E-01 3.936E-02 -0.304
311.90 * 1.206E-02 2.917E-02 5.043E-02 3.491E-03 0.239
340.48 4 .755E-03 2.944%E-01 4.865E-01 1.141E-01 0.010
PA-234 94.67 -9.747E-02 7.188E-02 1.020E-01 1.353E-02 -0.955
98.44 5.344E-03 3.622E-02 5.988E-02 3.346E-02 0.089
111.00 -6.885E-02 7.595E-02 1.121E-01 1.272E-02 -0.614
131.20 ~-3.204E-03 4.663E-02 7.485E~-02 4.689E-03 -0.043
569.50 -1.842E-01 1.610E-01 2_.182E-01 1.302E-02 -0.844
733.00 1.300E-01 1.637E-01 3.010E-01 6.441E-02 0.432
880.51 5,714E-02 1.288E-01 2.273E-01 2.199E-02 0.251
883.24 5.724E-02 1.325E-01 2.249E-01 1.515E-01 0.255
926.50 2.167E-02 7.720E~-02 1.325E-01 3.408E-02 0.164
946.00 ~ 5.336E-03 1.265E-01 2.077E-01 4.002E-02 0.026
949.00 -6.146E-02 2.051E-01 3.135E-01 3.021E~-02 -0.196
PA-234M 766.42 2.015E-01 4.961E+00 8.250E+00 4.165E+00 0.024
1001.03 = 4.1578-01 2.293E+00 3.676E+00 3.794E~01 0.113
TH-234 63.29 * =9.327E-01 8.660E-01 1.250E+00 2.506E-01 -0.746
92.59 -3.983E-02 3.279E-01 5.542E-01 1.261E-01 -0.072
U-235 89.96 -7.507E-01 4.154E-01 5.056E~01 1.288E-01 -1.485
93.35 -1.226E~01 2_.399E-01 3.930E-01 9.306E-02 -0.312
143.76 * -6.006E-02 9.709E-02 1.373E-01 2.164E-02 -0.437
163.33 ~-1.808E-01 2.177E-01 2.919E-01 4.871E-02 -0.619
185.72 -1.048E-03 2.316E-02 3.738E-02 2.104E-03 -0.028
205.31 1.581E-01 2.303E-01 3.939E-01 6.694E-02 0.401
NP-237 86.48 * 1.201E-03 9.762E-02 1.607E-01 3.824E-02 0.007
95.86 ~-6.885E-01 4.230E-01 5.305E-01 1.292E-01 -1.298
U-238 63.29 * -9.327E-01 8.660E-01 1.250E+00 2.506E-01 -0.746
92.59 -3.983E-02 3.278E-01 5.542E-01 5.670E-02 -0.072
NP-239 99.53 -9.877E-03 6.607E-02 1.065E-01 9.556E-03 -0.093
103.37 ~1.749E-02 4.177E-02 6.548FE-02 5.519E-03 -0.267
106.12 1.127E-02 3.592E-02 6.016E-02 4.865E-03 0.187
117.23 * -4.635E-02 1.556E-01 2.449E-01 1.708E-02 -0.189
228.18 1.151E-01 9.537E-02 1.760E-01 1.061E-02 0.654
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Full Combined Activity-MDA Report (continued) 8

Page :
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48

——-— Non-Identified Nuclides -—--

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide TIded (keV) Key (pCi/GRAM) (pCi/GRAM)
277.60 5.959E-02 8.688E-02 1.531E-01 9.819E-03 0.389
AM-241 59.54 * 9.220E-02 9.799E-02 1.741E~01 2.236E-02 0.530
CM-247 278.00 2.729E-01 3.712E-01 6.565E~-01 4.211E-02 0.416
287.50 -4.780E-01 6.109E-01 9.424E~-01 6.101E-02 -0.507
402.40 * =-2.227E-03 1.677E-02 2.693E~02 1.828E-03 -0.083
CF-249 252.80 -1.690E-01 4.664E~01 7.585E~-01 4.729E-02 -0.223
333.37 -2.575E-02 7.071E-02 1.115E~-01 7.455E-03 -0.231
388.16 * 1.619E-02 1.886E-02 3.381E-02 2.297E-03 0.479
CF-251 177,52 * =1.243E-02 5.886E-02 9.171E-02 5.093E-03 -0.136
227.38 1.732E-01 1.496E-01 2.763E-01 1.663E-02 0.627
285,41 7.249E-01 1.035E+00 1.833E+00 1.184E-01 0.396
ANH-511 511.00 * -3.095E-02 2.845E-02 5.076E-02 3.252E-03 -0.610
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VAX/VMS Nuclide Identification Report Generated

*******************************************************************************

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
*******************************************************************************
* *
* DETECTOR DATA *
* *
* Configuration : DKA300:[CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052272 *
* Acquisition date : 5-MAR-2010 10:54:48 Detector SN# : *
* Detector ID : GAMI1O 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 02:00:00.38 Half life ratio : 8.000 *
R e E L R R E R R R E R R R E R R AR R E R R EEEEE SRR LR RS R R ik b I O I R i
* *
* SAMPLE DATA *
* *
* Sample date : 26-FEB-2010 00:00:00 Nuclide Library : SOLID *
* Sample ID : 61202052272 Analyst initials: MXRI *
* Batch Number : 957136 Sample Quantity : 1.4398E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
R R R R E R R R R R R R R R R R R R R R RS SRR R R RS R I S R B R I I I S I I I
* *
* QC DATA *
* Standard Weight : 0.00000 *
* CALIB. DATE/TIME : 16-MAR-2009 13:18:08 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
IR P R E R R R R R AR S R R E RS S SRR SR AR R ER SR SESERE R R TSRS R R R R EREEEEEEEEEEE SRS

Combined Activity-MDA Report

~--- Non-Identified Nuclides ----

Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM ) Ided (pCi/GRAM )

-——— Non-Identified Nuclides -—-—-

Key-Line
Activity K.L. Act error MDA

Nuclide (pCi/GRAM ) Ided (pCi/GRAM )

BE-7 -1.847E-03 1.424E-01 2.415E-01 0.000E+00 NOT IDENT.
NA-22 -8.205E-03 1.939E-02 3.025E-02 0.000E+0Q0 NOT IDENT.
NA-24 0.000E+00 7.423E+01 0.000E+00 0.000E+00 SHORT HLIF
K-40 ~-3.727E-02 2.536E~-01 4.726E-01 0.000E+00 NOT IDENT.
SC-46 5.776E-03 1.302E-02 2.426E~02 0.000E+00 NOT IDENT.
V-48 ~5.735E-03 2.025E-02 3.175E-02 0.000E+00 NOT IDENT.
CR-51 1.529E-03 1.372E-01 2.414E~01 0.000E+00 NOT IDENT.
MN-54 -8.030E-04 1.636E-02 2.768E-02 0.000E+00 NOT IDENT.
CO-56 -9.967E-03 1.984E~02 3.120E-02 0.000E+00 NOT IDENT.
C0O-57 1.049E-02 1.013E-02 1.936E~02 0.000E+00 NOT IDENT.
CO-58 -1.332E-02 1.667E-02 2.439E~02 0.000E+00 NOT IDENT.
FE-59 -3.483E-03 3.119E-02 5.034E-02 0.000E+00 NOT IDENT.
C0-60 7.949E-04 1.973E-02 3.389E-02 0.000E+00 NOT IDENT.
ZN-65 3.467E-02 3.987E~02 7.637E-02 0.000E+00 NOT IDENT.
SE-75 1.665E-03 1.938E-02 3.483E-02 0.000E+00 NOT IDENT.
SR-85 -2.,843E-02 2.662E-02 4 .080E-02 0.000E+00 NOT IDENT.
Y-88 1.438E-02 1.263E-02 2.988E-02 0.000E+00 NOT IDENT.
Y-91 2.643E+00 7.188E+00 1.330E+01 0.000E+00 NOT IDENT.
NB~94 -1.184E-03 1.642E-02 2.821E~02 0.000E+00 NOT IDENT.
NB-95 2.702E-04 1.639E-02 2.828E-02 0.000E+00 NOT IDENT.
NB-95M -3.901E-02 5.059E-02 8.534E-02 0.000E+00 NOT IDENT.
ZR-95 8.804E-03 2.947E-02 5.310E~02 0.000E+00 NOT IDENT.
MO-99 6.398E-01 8.549E-01 1.621E+00 0.000E+00 NOT IDENT.
TC-99M 0.000E+00 1.022E+07 0.000E+00 0.000E+00 SHORT HLIF
RU-103 -1.294E-02 1.931E-02 2.987E~02 0.000E+00 NOT IDENT.
RH-106 1.176E-05 1.280E-01 2.245E-01 0.000E+00 NOT I1IDENT.

Page 294 of 529



RU-106 1,176E-05 1.280E-01 2.245E-01 0.000E+00 NOT IDENT.
AG-108M 7.544E-03 1.472E-02 2.668E-02 0.000E+00 NOT IDENT.
CD-109 1.316E-02 3.062E-01 5.505E-01 0.000E+00 NOT IDENT.
AG-110M ~2.367E-03 1.439E-02 2.448E-02 0.000E+00 NOT IDENT.
SN~113 -1,137E-02 1.927E-02 3.084E-02 0.000E+00 NOT IDENT.
CDh-115 -2.023E-01 4.841E-01 7.618E-01 0.000E+00 NOT IDENT.
SN-117M -1.266E-02 1.502E-02 2.362E-02 0.000E+00 NOT IDENT.
TE-123M -5.519E-03 1.094E-02 1.787E-02 0.000E+00 NOT IDENT.
SB-124 1.826E-04 3.437E-02 5.721E-02 0.000E+00 NOT IDENT.
SB-125 -1.506E-03 4.079E-02 6.962E-02 0.000E+00 NOT IDENT.
TE-125M 1.827E-01 3.564E+00 6.328E+00 0.000E+00 NOT IDENT.
I-126 1.715E-02 6.942E-02 1.248E-01 0.000E+00 NOT IDENT.
SB-126 -9.161E-03 4.330E-02 7.258E-02 0.000E+00 NOT IDENT.
SN-126 ©.455E-04 3.065E-02 5.503E-02 0.000E+00 NOT IDENT.
SB-127 1.362E-01 1.537E-01 2.985E-01 0.000E+00 NOT IDENT.
I-131 1.209E-02 2,714E-02 4.951E-02 0.000E+00 NOT IDENT.
TE-132 7.415E-02 6.065E-02 1.184E-01 0.000E+00 NOT IDENT.
BA-133 -5.388E-03 1.824E-02 3.066E-02 0.000E+00 NOT IDENT.
I-133 0.000E+00 5.943E+00 0.000E+Q0 0.000E+00 SHORT HLIF
Cs5-134 1.875E-02 1.928E-02 3.803E~-02 0.000E+00 NOT IDENT.
CS5~135 -3.983E-03 6.994E-02 1.240E-01 0.000E+00 NOT IDENT.
I-135 0.000E+0Q0 9.345E+06 0.000E+00 0.000E+00 SHORT HLIF
Cs5-136 -8.612E-03 2.777E-02 4.275E~02 0.000E+00 NOT IDENT.
BA-137M -4 _439E-03 1.724E-02 2.904E-02 0.000E+00 NOT IDENT.
C5-137 -4.689E~03 1.821E-02 3.068E-02 0.000E+00 NOT IDENT.
CE-139 1.414E-03 1.263E-02 2.192E-02 0.000E+00 NOT IDENT.
BA-140 6.249E-02 8.043E-02 1.462E-01 0.000E+00 NOT IDENT.
LA-140 -2.473E~02 2.752E-02 3.204E-02 0.000E+00 NOT IDENT.
CE-141 ~1.212E-02 2.2553E-02 3.716E-02 0.000E+00 NOT IDENT.
CE-143 -1.629E+00 1.363E+00 1.990E+00 0.000E+00 NOT IDENT.
CE-144 -3.320E-02 8.704E-02 1.466E-~01 0.000E+00 NOT IDENT.
PM-144 -6.584E-03 1.701E-02 2.803E~02 0.000E+00 NOT IDENT.
PR-144 -4.978E-01 1.267E+00 2_086E+00 0.000E+00 NOT IDENT.
PM-146 -3.475E-04 1.978E-02 3.368E-~02 0.000E+00 NOT IDENT.
ND-147 1.322E-01 1.588E-01 2.972E-01 0.000E+00 NOT IDENT.
PM-149 2.221E+00 3.869E+00 7.190E+00 0.000E+00 NOT IDENT.
EU-152 -3.277E-02 4.647E-02 7.503E-02 0.000E+00 NOT IDENT.
GD-153 6.652E-03 3.123E-02 5.670E~02 0.000E+00 NOT IDENT.
EU-154 -3.473E-02 5.745E~02 8.605E~02 0.000E+00 NOT IDENT.
EU-155 -1.587E-04 4,328E-02 7.665E~02 0.000E+00 NOT IDENT.
TB-160 5.939E-03 5.641E-02 9.765E~02 0.000E+00 NOT IDENT.
HO-166M -1.226E-02 2.992E-02 4.888E-02 0.000E+00 NOT IDENT.
TA-182 1.724E-02 6.246E-02 1.138E-01 0.000E+00 NOT IDENT.
IR-192 -6.671E-03 1.474E-02 2.468E~02 0.000E+00 NOT IDENT.
HG-203 5.704E-03 1.637E-02 2.993E-02 0.000E+00 NOT IDENT.
BI-207 1.422E-02 2.257E-02 4,235E-02 0.000E+00 NOT IDENT.
TL-208 7.217E-04 2.025E-02 3.594E-02 0.000E+00 NOT IDENT.
PB-210 2.584F+00 4.009E+00 7.356E+00 0.000E+00 NOT IDENT.
BI-211 2.437E-03 1.183E-01 2.027E~01 0.000E+00 NOT IDENT.
PB-211 -1.647E-01 3.384E-01 5.331E-01 0.000E+00 NOT IDENT.
BI-212 5.427E-02 2.267E-01 4.053E~01 0.000E+00 NOT IDENT.
PB-212 1.694E-02 3.033E-02 5.287E~02 0.000E+00 NOT IDENT.
BI-214 -2.090E-02 4.248E-02 6.540E~02 0.000E+00 NOT IDENT.
PB~214 -1.681E-02 4.187E-02 6.885E-02 0.000E+00 NOT IDENT.
RN-219 6.934E-02 1.736E-01 3.138E-01 0.000E+00 NOT IDENT.
RA-223 -1.072E-01 2.807E-01 4.716E-01 0.000E+00 NOT IDENT.
RA-224 -1.048E-01 2.841E-01 4.954E-01 0.000E+00 NOT IDENT.
RA-226 -2.090E-02 4.248E-02 6.540E-02 0.000E+00 NOT IDENT.
AC-227 -6.835E-02 1.207E-01 2.050E~01 0.000E+00 NOT IDENT.
TH-227 -6.835E-02 1.207E-01 2.050E~01 0.000E+00 NOT IDENT.
AC-228 3.806E-02 7.568E-02 1.434E-01 0.000E+00 NOT IDENT.
RA~-228 3.806E~02 7.568E-02 1.434E~01 0.000E+00 NOT IDENT.
TH-228 1.694E-02 3.033E-02 5.287E~02 0.000E+00 NOT IDENT.
TH-229 -2.088E-01 2.363E-01 3.653E-01 0.000E+00 NOT IDENT.
PA-231 3.449E-02 6.866E-01 1.223E+00 0.000E+00 NOT IDENT.
TH-231 -1.072E-01 2.807E-01 4.716E~01 0.000E+00 NOT IDENT.
TH~-232 3.806E-02 7.568E-02 1.434E-01 0.000E+00 NOT IDENT.
PA-233 1.206E-02 2.858E-02 5.246E~-02 0.000E+00 NOT IDENT.
PA-234 5.336E-03 1.240E-01 2.108E-01 0.000E+00 NOT IDENT.
PA-234M 4.157E-01 2.247E+00 3.727E+00 0.000E+00 NOT IDENT.
TH-234 -9.327E~-01 8.487E-01 1.344E+00 0.000E+00 NOT IDENT.
U-235 -6.006E-02 9.515E-02 1.452E-01 0.000E+00 NOT IDENT.
Np-237 1.201E-03 9.567E-02 1.717E-01 0.000E+00 NOT IDENT.
U-238 -9.327E-01 8.487E-01 1.344E+00 0.000E+00 NOT IDENT.
NP-239 -4.635E-02 1.525E-01 2.601E~-01 0.000E+00 NOT IDENT.
AM-241 9.220E-02 9.603E~02 1.875E-01 0.000E+00 NOT IDENT.
CM~-247 -2.227E-03 1.643E-02 2.786E~02 0.000E+0Q0 NOT IDENT.
CF-249 1.619E-02 1.849E-02 3.501E-02 0.000E+00 NOT IDENT.
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CF-251 -1.243E-02 5.768E-02 9.656E-02 0.000E+00 NOT IDENT.
ANH-511 -3.095E-02 2.789E-02 5.224E-02 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:55:12.82

RS EE S S A LSS SR SRR R LA LSS SRS RS RS R SRS ERE SR EE SRR AR RE R SRS REEEREEEEEEEEE SRR

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
EE R SR SRS E RS S SR E SRR RS EAE S SRR SRR EEEE SRR R R R EEEEEEEEE R IR I I I
Configuration : DKAl0O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052272.CNF;1

Sample date : 26-FEB-2010 00:00:00 Acquisition date : 5-MAR-2010 10:54:48.
Sample ID : G1202052272 Sample quantity : 1.43980E+02 GRAM
Detector name : GAM1O0 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:00.38 0.0%
Energy tolerance : 1.50000 keVv Analyst Initials : MXR1

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN# :

Matrix Spike ID : LCS ID : 1032-A

R R R R SRR E RS RS S S SRR SRS SRR LRSS SRS SRR RS S SRR RS SR EEEEEEREEEEEEEEEEEEEEEE

Nuclide Line Activity Report

Flag: "*" = Keyline
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Summary of Nuclide Activity Page : 2
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48

**%* There are no nuclides meeting summary criteria ****

Flags: "K" = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Page : 3
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48
None
Flags: "T" = Tentatively associated
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 12:55:16.88

ER S S EEEE ST EE S LSS SRR S S SR SRR SRS SRS REEER R SR SERRSLEREREEEEEEFEEESESEEEEEEEERESSEEEE]

* GEL. Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
EIE I I S I I S R S R R A R R R I R I I I O O R
* *

DETECTOR DATA

Configuration : DKA1l0O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]1G1202052272.CNF;1
Acquisition date : 5-MAR-2010 10:54:48. Detector SN# :

Detector ID : GAM1O Sensitivity : 5.00000
Geometry : CAN Energy tclerance: 1.50000
Elapsed live time: 0 02:00:00.00 Abundance limit : 75.00000
Elapsed real time: 0 02:00:00,38 Half life ratio : 8.00000

IE RS EEEEEEEEEEESEEEEEREEEEREEEEEEEEEEEEEEEEEEEEESEEEEERETEEEREEREEEEEEEEEEEEEEFEX:

SAMPLE DATA

F ook F ok ok Ok R & Ok O % OF OF F % o % % % F * *
¥k E F Ok F ok % Ok R % OF Ok o F ¥ % % % % % F

Sample date : 26-FEB-2010 00:00:00 Nuclide Library : SOLID

Sample ID : G1202052272 Analyst initials: MXRI1

Batch Number : 957136 Sample Quantity : 1.43980E+02 GRAM

LRSS EE RS S SRR SR EEEE S S S S SRR RS ERESEERERS R LR EEEEEEEEEEEESEEEEREEELERSESES]
QC DATA

CALIB. DATE/TIME : 16-MAR-2009 13:18:08.8MS Isotope

MSD ID : MSD Isocotope

LCS ID : 1032-A LCS Isotope

LR SRS S S SRR R RS S S EEE S SRS R RS R R R EEEEEEEEEEEE R SRR EEEEEEEEEEEEEEEE SR

Combined Activity-MDA Report

—~—-— Non-Identified Nuclides ----~

Key-Line

Activity K.L. Act error MDA MDA error Act/MDA
Nuclide (pCi/GRAM) Ided (pCi/GRAM)
BE-7 -1.847E-03 1.453E-01 2.343E-01 1.742E-02 -0.008
NA-22 -8.205E-03 1.978E-02 3.001E-02 2.324E-03 -0.273
NA-24 -3.503E-05 3.787E-05 Half-Life too short
K-40 -3.727E-02 2.587E-01 4.703E-01 4.051E-02 ~0.079
SC-46 5.776E-03 1.329E-02 2.387E-02 2.362E-03 0.242
V-48 -5.735E-03 2_066E-02 3.131E-02 2.895E-03 -0.183
CR-51 1.529E-03 1.400E-01 2.322E8-01 1.675E-02 0.007
MN-54 -8.030E-04 1.669E-02 2.720E-02 2.323E-03 -0.030
CO-56 -9.967E-03 2.024E-02 3.066E-02 2.707E-03 -0.325
CO-57 1.048E-02 1.034E-02 1.825E-02 1.204E-03 0.575
CO-58 -1,332E-02 1.701E-02 2.394E-02 1.916E-03 -0.556
FE~59 -3.483E-03 3.183E-02 4.977E-02 4.152E-03 -0.070
CO-60 7.949E-04 2.013E-02 3.365E~02 2.924E-03 0.024
ZN-65 3.467E-02 4.068E-02 7.552E-02 5.500E-03 0.459
SE-T75 1.665E-03 1.978E-02 3.336E-02 2.129E-03 0.050
SR-85 -2.843E-02 2.716E-02 3.965E-02 2.533E-03 -0.717
Y-88 1.438E-02 1.289E-02 2.989E-02 1.834E-03 0.481
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Combined Activity-MDA Report (continued) Page : 2
Sample ID : G1202052272 Acquisition date : 5-MAR-2010 10:54:48
———— Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide {(pCi/GRAM) Ided (pCi/GRAM)
Y-91 2.643E+00 7.345E+00 1.317E+01 8.747E-01 0.201
NB-94 -1.184E-03 1.676E-02 2.761E-02 1.572E-03 -0.043
NB-95 2.702E-04 1.673E-02 2.772E-02 1.935E-03 0.010
NB-95M -3.901E-02 5.162E-02 8.154E-02 6.345E-03 -0.478
ZR-95 8.804E-03 3.007E-02 5.205E-02 4,112E-03 0.169
MO-99 6.398E-01 8.723E-01 1.588E+00 2.330E-01 0.403
TC-99M -9.774E-01 5.217E+00 Half-Life too short
RU-103 -1.294E-02 1.971E-02 2.900E-02 3.701E-03 -0.446
RH~-106 1.176E-05 1.306E-01 2.191E-01 2.506E-02 0.000
RU-106 1.176E-05 1.306E-01 2.191E-01 1.190E-02 0.000
AG-108M 7.544E-03 1.502E-02 2.583E-02 1.832E-03 0.292
CD-109 1.316E-02 3.124E-01 5.153E-01 5.842E-02 0.026
AG-110M -2.367E-03 1.468E-02 2.392E-02 1.296E-03 -0.099
SN-113 ~-1.137E-02 1.966E-02 2.979E-02 2.124E-03 -0.382
CD-115 -2.023E-01 4.940E-01 7.407E-01 4.0663E~02 -0.273
SN-117M -1.266E-02 1.532E-02 2.238E~02 1.255E-03 -0.565
TE-123M -5.519E-03 1.116E-02 1.694E-02 9.619E-04 -0.326
SB-124 1.826E-04 3.508E-02 5.712E-02 4.353E-03 0.003
SB-125 -1.506E-03 4,162E~-02 6.739E-02 4,688E-03 -0.022
TE-125M 1.827E-01 3.637E+00 5.950E+00 5.800E-01 0.031
I-126 1.715E-02 7.084E-02 1.220E-01 6.121E-03 0.141
SB-126 -9.161E-03 4.418E-02 7.107E-02 4 _297E-03 -0.129
SN-126 6.455E-04 3.128E-02 5.151E-02 5.829E-03 0.013
SB-127 1.362E-01 1.569E-01 2.920E-01 1.977E-02 0.466
I-131 1.209E-02 2.769E-02 4.775E-02 3.487E-03 0.253
TE-132 7.415E-02 6.188E-02 1.131E-01 1.504E-02 0.656
BA-133 -5.388E-03 1.861E-02 2.955E-02 3.485E-03 -0.182
I-133 4.006E-06 3.032E-06 Half-Life too short
CS-134 1.875E-02 1.967E-02 3.732E-02 2.877E-03 0.502
C5-135 -3.983E-03 7.137E-02 1.188E-01 9.600E-03 -0.034
I-135 2.727E+00 4.768E+00 Half-Life too short
CS-136 -8.612E-03 2.834E-02 4.221E-02 3.691E-03 -0.204
BA-137M -4.439E-03 1.759E-02 2.838E-02 1.400E-03 -0.156
Cs-137 -4.689E-03 1.858E-02 2.998E-02 1.488E-03 ~-0.156
CE-139 1.414E-03 1.289E-02 2.079E-02 1.135E-03 0.068
BA-140 6.249E-02 8.207E-02 1.422E-01 4.747E-02 0.439
LA-140 -2.473E-02 2.808E-02 3.194E-02 2.479E-03 -0.774
CE-141 -1.212E-02 2.301E-02 3.515E-02 2.151E-03 -0.345
CE-143 -1.629E+00 1.391E+00 1.911E+00 3.881E-01 -0.853
CE-144 -3.320E-02 8.881E-02 1.384E-01 1.946E-02 ~-0.240
PM-144 -6.584E-03 1.736E-02 2.742E-02 1.529E-03 -0.240
PR-144 -4.978E-01 1.293E+00 2.041E+00 1.138E-01 -0.244
PM-146 -3.475E-04 2.019E-02 3.264E-02 2.964E-03 -0.011
ND-147 1.322E-01 1.621E-01 2.890E~-01 3.968E-02 0.458
PM-149 2.221E+00 3.948E+00 6.898E+00 9.960E-01 0.322
EU-152 -3.277E-02 4.7428-02 7.228E-02 5.323E-03 -0.453
GDh-153 6.652E-03 3.186E-02 5.318E-02 4_.952F-03 0.125
EU-154 -3.473E-02 5.862E-02 8.535E-02 9.152E-03 -0.407
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Combined Activity-MDA Report (continued)
Sample ID : G1202052272

~--— Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error
Nuclide (pCi/GRAM) Ided
EU-155 -1.587E-04 4.416E-02
TB-160 5.939E-03 5.757E-02
HO-166M -1.226E-02 3.054E-02
TA-182 1.724E-02 6.374E~02
IR-192 -6.671E-03 1.504E-02
HG-203 5.704E-03 1.671E-02
BI-207 1.422E-02 2.303E-02
TL-208 7.217E-04 2.066E-02
PB-210 2.584E+00 4.090E+00
BI-211 2.437E-03 1.207E-01
PB-211 -1.647E-01 3.453E-01
BI-212 5.427E-02 2,313E-01
PB-212 1.694E-02 3.095E-02
BI-214 -2.090E-02 4.334E~-02
PB-214 -1.681E-02 4,272E-02
RN-219 6.934E-02 1.772E~01
RA-223 -1.072E-01 2.865E-01
RA-224 -1.048E-01 2.899E-01
RA-226 -2.090E~-02 4 _334E-02
AC-227 -6.835E-02 1.231E-01
TH-227 -6.835E-02 1.232E-01
AC-228 3.806E-02 7.722E-02
RA-228 3.806E-02 7.722E-02
TH-228 1.694E-02 3.095E-02
TH-229 -2.088E-01 2.4118-01
PA-231 3.449E-02 7.006E-01
TH-231 -1.072E-01 2.865E-01
TH-232 3.806E-02 7.722E-02
PA-233 1.206E-02 2.917E-02
PA-234 5.336E-03 1.265E-01
PA-234M 4.157E-01 2.293E+00
TH-234 -9.327E-01 8.660E-01
U-235 -6.006E-02 9.709E-02
NP-237 1.201E-03 9.762E-02
U-238 -9.327E-01 8.660E-01
NP-239 -4.635E-02 1.556E-01
AM-241 9.220E-02 9.799E-02
CM-247 -2.227E-03 1.677E-02
CF-249 1.619E-02 1.886E-02
CF-251 -1.243E-02 5.886E-02
ANH-511 -3.095E-02 2.845E-02
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Acquisition date

MDA

(pCi/GRAM)

UMOWNRFEMNRP R REWNORE DR WOAH R PO DWW L LW D R M DO -

L.201E-02
.605E-02
.785E-02
.128E-01
.374E-02
.870E-02
.183E-02
.503E-02
.797E+00
. 954E-01
.153E-01
.970E-01
.053E-02
.379E~02
.636E-02
.034E-01
.537E-01
.736E-01
.379E-02
.962E~01
.962E-01
LA412E-01
.412E-01
.053E-02
.476E-01
.174E+00
.537E-01
.412E-01
.043E-02
.077E-01
.676E+00
.250E+40Q00
.373E-01
.607E-01
.250E+00
.449E-01
.741E-01
.693E~02
.381E-02
.171E-02
.076E-02

5-MAR-2010 1

MDA error

WONRPRPNEFENWRNNWB WR I WRE PR SR IS WER N I W I WO

.970E~-03
.261E-03
.808E-03
.776E-03
.578E-03
.927E-03
.405E-03
.348E-03
.670E-01
.425E-02
.479E-01
.332E-02
.864E-03
.895E-03
.069E-03
.215E-02
.461E-02
.907E-02
.895E-03
.059E-02
.403E-02
.787E-02
.787E-02
.864E-03
.982E-02
.575E-01
.461E-02
.7187E-02
.491E-03
.002E-02
.794E-01
.506E-01
.164E-02
.824E-02
.506E-01
.708E-02
.230E-02
.828E-03
.297E-03
.093E-03
.252E-03

ge :
0:54:48

3

Act /MDA

.002
.062
.256
.153
.281
.199
.340
.021
.380
.012
.320
137
.335
.328
.253
.229
.236
.221
.328
.348
.348
.270
.270
.335
. 601
.029
.236
.270
.239
.026
.113
. 746
.437
.007
. 746
.189
.530
.083
.479
.136
.610



VAX/VMS Nuclide Identification Report Generated

IR R EEESEEEREE S S EE RS S LRSS EEEESESESEEEIEEE SRR R SRR R R SRR EEEEEEEREEEESE]

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
IR R E R R RS RS E R RS E SRS SL LSS S EE SRS SRS SRR RS RS AR RS EEREREEEEREEES]
* *
* DETECTOR DATA *
* *
* Configuration : SYS$SYSROOT: [ALPHA.ARCHIVE.GAMMA]G1202052272 *
* Acquisition date : 5-MAR-2010 10:54:48 Detector SN# : *
* Detector ID : GAM1O 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 02:00:00.38 Half life ratio : 8.000 *
LR EEF RS R R R R LSRR R R R R RS S SRR E SRR S EREEER R EEEEEEEEEEEEE RS R
* *
* SAMPLE DATA *
* *
* Sample date : 26-FEB-2010 00:00:00 Nuclide Library : SOLID *
* Sample ID : G1202052272 Analyst initials: MXR1 *
* Batch Number : 957136 Sample Quantity : 1.4398E+02 GRAM  *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
Ak Ak A kA A A A A A A AT A A A A A AR A AT E AT A A A A A A A A I AN AR A AR AR R A AR A R A AL A AT AT A AT AL AT A A AL A dd o hdh
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 16-MAR-2009 13:18:08 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
b A b b A b b b b e I I I I I A A A A A B A A B A B B i R R R R

Combined Activity-MDA Report

--—-— Non-Identified Nuclides ----

Key-Line
Activity K.L Act Error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )

—-———- Non-Identified Nuclideg ----

Key-Line
Activity K.L Act error DLC TPU

Nuclide (pCi/GRAM ) (pCi/GRAM )

BE-7 -1.847E-03 1.424E-01 1.208E-01 7.267E-02 NOT IDENT.
NA-22 -8.205E-03 1.939E-02 1.513E-02 9.892E-03 NOT IDENT.
NA-24 -3.503E+01 7.423E+01 0.000E+00 3.787E+01 SHORT HLIF
K-40 -3.727E-02 2.536E-01 2.364E-01 1.294E~01 NOT IDENT.
5C-46 5.776E-03 1.302E-02 1.214E-02 6.645E-03 NOT IDENT.
v-48 -5.735E-03 2.025E-02 1.588E-02 1.033E-02 NOT IDENT.
CR-51 1.529E-03 1.372E-01 1.208E-01 7.002E-02 NOT IDENT.
MN-54 -8.030E-04 1.636E-02 1.385E-02 8.346E-03 NOT IDENT.
CO-56 -9.967E-03 1.984E-02 1.561E-02 1.012E-02 NOT IDENT.
co-57 1.049E-02 1.013E-02 9.687E-03 5.168E-03 NOT IDENT.
C0-58 -1.332E-02 1.667E-02 1,.220E-02 8.506E-03 NOT IDENT.
FE-59 -3.483E-03 3.119E-02 2.519E-02 1.591E-02 NOT IDENT.
C0O-60 7.949E-04 1.973E-02 1.695E~02 1.006E-02 NOT IDENT.
ZN-65 3.467E-02 3.987E-02 3.821E-02 2.034E-02 NOT IDENT.
SE~-75 1.665E-03 1.938E-02 1.742E-02 9.888E-03 NOT IDENT,
SR-85 -2.843E-02 2.662E-02 2.041E-02 1.358E~02 NOT IDENT.
Y-88 1.438E-02 1.263E-02 1.495E-02 6.444E-03 NOT IDENT.
Y-91 2.643E+00 7.198E+00 6.653E+00 3.673E+00 NOT IDENT.
NB-94 -1.184E-03 1.642E-02 1.411E-02 8.379E-03 NOT IDENT.
NB-95 2.702E-04 1.639E-02 1.415E-02 8.364E-03 NOT IDENT.
NB-95M -3.901E-02 5.059E-02 4.270E-02 2.581E-02 NOT IDENT.
ZR-95 8.804E~03 2.947E-02 2.657E-02 1.504E-02 NOT IDENT.
MO-99 6.398E-01 8.549E-01 8.108E-01 4.361E-01 NOT IDENT.
TC-99M -9.774E+05 1.022E+07 0.000E+00 5.217E+06 SHORT HLIF
RU-103 -1.294E-02 1.931E-02 1.494E-02 9.853E-03 NOT IDENT.
RH-106 1.176E-05 1.280E-01 1.123E-01 6.531E-02 NOT IDENT.
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RU-106 1.176E-05 1.280E-01 1.123E-01 6.531E-02 NOT IDENT.
AG-108M 7.544E-03 1.472E-02 1.335E-02 7.509E-03 NOT IDENT.
CD-109 1.316E-02 3.062E-01 2.754E-01 1.562E~01 NOT IDENT.
AG-110M -2.367E-03 1.439E-02 1.225E-02 7.342E-03 NOT IDENT.
SN-113 -1.137E-02 1.927E-02 1.543E-02 9.829E-03 NOT IDENT.
CD-115 -2.023E-01 4.841E-01 3.811E-01 2.470E-01 NOT IDENT.
SN-117M -1.266E~02 1.502E-02 1.182E-02 7.662E-03 NOT IDENT.
TE-123M ~5.519E-03 1.094E-02 8.942E-03 5.580E~03 NOT IDENT.
SB-124 1.826E-04 3.437E-02 2.862E-02 1.754E-02 NOT IDENT.
SB-125 -1.506E-03 4.079E-02 3.483E-02 2.081E-02Z NOT IDENT.
TE-125M 1.827E-01 3.564E+00 3.166E+00 1.819E+00 NOT IDENT.
I-126 1.715E-02 6.942E-02 6.246E-02 3.542E-02 NOT IDENT.
SB-126 -9.161E-03 4.330E-02 3.631E-02 2.209E-02 NOT IDENT.
SN-126 6.455E-04 3.065E-02 2.753E-02 1.564E-02 NOT IDENT.
SB-127 1.362E-01 1.537E-01 1.493E-01 7.844E~02 NOT IDENT.
I-131 1.209E-02 2.714E-02 2.477E-02 1.385E-02 NOT IDENT.
TE-132 7.415E-02 6.065E-02 5.925E-02 3.094E-02 NOT IDENT.
BAa-133 -5.388E-03 1.824E-02 1.534E-02 9.304E-03 NOT IDENT.
I-133 4.006E+00 5.943E+00 0.000E+00 3.032E+00 SHORT HLIF
CS-134 1.875E-02 1.928E-02 1.902E-02 9.836E-03 NOT IDENT.
Cs5-135 -3.983E-03 6.994E-02 6.203E-02 3.569E-02 NOT IDENT.
I-135 2.727E+06 9.345E+06 0.000E+00 4.768E+06 SHORT HLIF
CS-136 -8.612E-03 2.777E-02 2.139E-02 1.417E-02 NOT IDENT.
BA-137M -4.439E~03 1.724E-02 1.453E-02 8.794E-03 NOT IDENT.
CsS-137 -4.689E~03 . 1.821E-02 1.535E-02 9.290E-03 NOT IDENT.
CE-139 1.414E~03 1.263E-02 1.096E-02 6.446E-03 NOT IDENT.
BA-140 6.249E-02 8.043E-02 7.313E-02 4,103E-02 NOT IDENT.
LA-140 -2,473E-02 2.752E-02 1.603E~02 1.404E-02 NOT IDENT.
CE-141 -1.212E-02 2.255E-02 1.859E-02 1.151E-02 NOT IDENT.
CE-143 -1.629E+00 1.363E+00 9.958E-01 6.954E-01 NOT IDENT.
CE-144 -3.320E-02 8.704E-02 7.334E-02 4,441E-02 NOT IDENT.
PM-144 -6.584E-03 1.701E-02 1.402E-02 8.679E-03 NOT IDENT.
PR-144 -4.978E-01 1.267E+00 1.044E+00 6.465E-01 NOT IDENT.
PM-146 -3.475E~04 1.978E-02 1.685E-02 1.008E-02 NOT IDENT.
ND-147 1.322E-01 1.588E-01 1.487E-01 8.103E-02 NOT IDENT.
PM-149 2.221E+00 3.869E+00 3.597E+00 1.974E+00 NOT IDENT.
EU-152 -3.277E-02 4.647E-02 3.754E-02 2.371E~-02 NOT IDENT.
GD-153 6.652E-03 3.123E-02 2.837E-02 1.593E-02 NOT IDENT.
EU-154 ~-3.473E-02 5.745E-02 4.305E-02 2.931E-02 NOT IDENT.
EU-155 -1.587E-04 4.328E-02 3.835E-02 2.208E-02 NOT IDENT.
TB-160 5.939E-03 5.641E-02 4.886E~02 2.878E-02 NOT IDENT.
HO-166M -1.226E-02 2.992E-02 2.446E-02 1.527E-02 NOT IDENT.
TA-182 1.724E-02 6.246E-02 5.694E-02 3.187E-02 NOT IDENT.
IR-192 -6.671E-03 1.474E-02 1.235E-02 7.519E-03 NOT IDENT.
HG-203 5.704E-03 1.637E-02 1.497E-02 8.353E-03 NOT IDENT.
BI-207 1.422E-02 2.257E-02 2.119E-02 1.152E-02 NOT IDENT.
TL-208 7.217E-04 2.025E~02 1.798E-02 1.033E-02 NOT IDENT.
PB-210 2.584E+00 4.009E+00 3.680E+00 2.045E+400 NOT IDENT.
BI-211 2.437E-03 1.183E-01 1.014E-01 6.037E-02 NOT IDENT.
PB-211 -1.647E-01 3.384E-01 2.667E-01 1.727E-01 NOT IDENT.
BI-212 5.427E-02 2.267E-01 2.028E-01 1.156E-01 NOT IDENT.
PB-212 1.694E-02 3.033E-02 2.645E-02 1.547E-02 NOT IDENT.
BI-214 -2.090E-02 4.248E-02 3.272E-02 2.167E-02 NOT IDENT.
PB-214 -1.681E-02 4.187E-02 3.445E-02 2.136E-02 NOT IDENT.
RN-219 6.934E-02 1.736E-01 1.570E-01 8.859E-02 NOT IDENT.
RA-223 ~1.072E-01 2.807E-01 2.360E-01 1.432E-01 NOT IDENT.
RA-224 -1.048E-01 2.841E-01 2.479E-01 1.450E-01 NOT IDENT.
RA-226 -2.090E-02 4.248E-02 3.272E-02 2.167E-02 NOT IDENT.
AC-227 -6.835E-02 1.207E-01 1.025E-01 6.156E~02 NOT IDENT.
TH-227 -6.835E-02 1.207E~01 1.025E-01 6.160E-02 NOT IDENT.
AC-228 3.806E-02 7.568E-02 7.175E-02 3.861E-02 NOT IDENT.
RA-228 3.806E-02 7.568E-02 7.175E-02 3.861E-02 NOT IDENT.
TH-228 1.694E-02 3.033E-02 2.645E-02 1.547E-02 NOT IDENT.
TH-229 -2.088E-01 2.363E-01 1.828E-01 1.206E-01 NOT IDENT.
PA-231 3.449E-02 6.866E-01 6.120E-01 3.503E-01 NOT IDENT.
TH-231 -1.072E-01 2.807E-01 2.360E-01 1.432E-01 NOT IDENT.
TH-232 3.806E-02 7.568E-02 7.175E-02 3.861E-02 NOT IDENT.
PA-233 1.206E-02 2.858E-02 2.625E-02 1.458E-02 NOT IDENT.
PA-234 5.336E-03 1.240E-01 1.055E-01 6.326E-02 NOT IDENT.
PA-234M 4.157E-01 2.247E+00 1.864E+00 1.146E+00 NOT IDENT.
TH-234 -9.327E-01 8.487E-01 6.724E-01 4.330E-01 NOT IDENT.
U-235 -6.006E-02 9.515E-02 7.264E-02 4.854E-02 NOT IDENT.
NpP-237 1.201E-03 9.567E-02 8.592E-02 4.881E-02 NOT IDENT.
U-238 -9.327E-01 §.487E-01 6.724E-01 4,330E-01 NOT IDENT.
NP-239 -4.635E-02 1.525E-01 1.301E-01 7.780E-02 NOT IDENT.
AM-241 9.220E-02 9.603E-02 9.380E-02 4.900E~02 NOT IDENT.
CM-247 -2.227-03 1.643E-02 1.394E-02 8.385E-03 NOT IDENT.
CF-249 1.619E-02 1.849E-02 1.751E-02 9.432E-03 NOT IDENT.
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CF-251 -1.243E-02 5.768E-02 4.831E-02 2.943E-02 NOT IDENT.
ANH-511 -3.,095E-02 2.789E-02 2.613E-02 1.423E-02 NOT IDENT.
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON ,SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPQRT

*
*
*
*
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ENERGY

46.
49.
57.
59,
63.
63.
04,
67.
69.
70.
2.
2.
2.
4.
74 .
4.
74 .
7.
7.
7.
79.
79.
80.
80.
80.
81.
81.
81.
83.
83.
85.
86.
86.
86.
86.
87.
88.
88.
89.
91.
92.
92.
93.
94,
94.
94,
95.
97.
98.
99.
100.
103.
103.
105,
106.
109,
111.
111.
116.
117.
121.
121.
122.
123.
131,
133.
136.

54
72
36
54
29
29
28
75
67
83
81
87
87
82
82
82
97
11
11
11
69
80
12
19
57
00
07
07
79
79
43
48
55
79
94
57
03
47
96
11
59
59
35
67
87
87
86
43
44
53
11
18
37
31
12
28
00
76
30
23
12
78
06
07
20
52
00

MDA COUNTS

63.
68.
74,
59.
76.
76.
59.
66.
66.
65.
79.
79.
79.
76.
76.
76.
76.
L2247
91.
91.
70.
4.
4.
68.
70.
73.
73.
73.
64.
64.
73.
2.
2.
8.
78.
69.
68.
67.
118.
95.
55.
55.
54.
94.
111.
111.
90.
51.
55.
.2979
L4257
.7781
.8557
L9725
.0232
L2657
.8438
.8869
.8363
.7669
.3270
.8614
L7649
.7448
.0228
. 6427
. 7955

91

89500
1873
2130
4912
2024
2024
1890
3780
6532
8484
7349
7449
7449
1588
1588
1588
1822

2247
2247
0004
89459
89926
0949
1203
1441
1539
1539
5914
5914
7617
9068
9165
9442
9662
0505
1072
1595
6008
6813
5405
5405
6037
2573
5257
5257
3897
9362
0860
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.9983
.6236
.0000
.3845
. 9835
.9835
.4589
L3107
L1527
.5077
.5077
.6620
.8258
L4124
-4001
.3382
.3053
.8305
.3597
L2129
L1512
.6701
L2197
.8864
.6298
.3205
L2727
.7819
.1060
.1326
.1334
.5517
.5721
L5721
. 8051
.8051
.5780
.9168
.3174
.3208
.1008
.2255
.2255
.1708
. 9357
.8902
.9616
.9616
. 9660
.8608
.1496
.2573
.3908
.4088
L4637
.8823
.9907
L7237
.2553
.3516
.3151
.3024
L4569
.1353
.3099
.6474
.3928
.3928
.3973
.3973
.3991
.0143
.6862
.3661
.3661
.1735
.2551
.5834
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316.
319.
320.
323.
323.
328.
333.
334.
334,
338.
338.
338.
338.
338,
340,
340.
344.
351,
351.
356.
364,
366,
383.
388,
388.
391.
400,
401,
402,
404,
410.
414.
423.
427,
427.
433,
453.
463.
468.
473.
476.
477.
487.
492.
497,
511.
514.
527.
529.
531.
537.
546.
563.
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
.28
618.
621.
621.
633.
635.
636,
645.
657.
661.
661.
664,
666.
666.
677.

614

51
41
08
87
87
76
37
37
37
28
28
32

32
48
55
28
06
93
01
49
42
85
16
63
69

81
40
85
95
70
72
09
87
94
88
37
07
00
78
60
02
35
08
00
00
20
87
02
26
56
25
33
50
70
19
60
73
72
32
32
33

01
93
93
25
95
99
85
76
66
66
57
33
50
62

FPRNNOMNMNNERNNN PR -
WHWNOmOoOWWWUWoWw ]

L3971
.6814
.7029
.7689
.7689
.3019
.2798
.1893
.1893
L2350
.2550
.2564
L2564
.2564
L2343
.2374
.3449
. 6623
.6814
.8328
.0488
L1111
.5318
.4991
.5430
L7611
L9113
.7037
.8726
L0926
.4677
L0972
.7993
.0938
L2767
.4361
. 7555
.6702
.6091
.2393
.0939
.1808
.5029
.0332
.4465
L7746
.5333
.5406
.0000
.7572
.7095
.0000
. 9971
.7280
L7314
.7349
.0154
.0375
.8095
.7548
.2454
.2454
.3422
28.
. 4827
.3568
.3568
.0132
.1885
.1989
.9735
.6003
.1382
.1382
.5387
.4949
.3163
.8300

4767
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685,
695.
696.
696.
©97.
702.
706.
711.
720.
721,
722 .
722.
723.
724.
727.
733.
735,
739,
747,
752.
753.
756,
763.
765.
766,
777.
778.
783.

801.
810.

EHERPE e
VO QU O W0 W WD

= 1 = J N e Sy Sy e
COWOFWH.S L

WO O 0000 Y O

.1073
.6321
.4547
.4555
.5098
L7155
.5820
L7709
.0666
L9240
.0091
.0104
.9770
.3613
L2729
.5553
L0076
.4609
.3374
.4355
.6842
.5713
.7071
.5853
L5679
.7573
L7285
.7566
.8394
.8818
.8381
.8901
.8829
.9367
.9648
.0302
.0602
.0000
.1968
.1555
.1245
L2743
.2531
.0000
L2472
.2329
L2240
L2710
.1572
L4074
.2698
.2698
.2698
.3870
.5445
.3702
.4595
.6416
.4719
.9083
L7758
.6918
.6918
.6918
.5%965
.7592
.6596
.6116
L9337
.0000
L7510
.1375
L1375
.6406
.6965
.8213
L2372
.8662
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274.
1274.
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460,
1489,
1505.
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771.
1791.
1836.

H R
OO N~ -

= e —

=

= e

—
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.5633
.5633
L2714
.0785
.0000
.0669
.2940
.3217
L4247
.5215
.4255
.4360
.2201
.0000
.5243
L2493
.3432
.2723
.0000
.8104
. 6357
.8217
.0000
L7476
.8597
.0000
.9749
.0300
.0688
.2355
. 3451
.0000
.1851
.2458
.2458
.8141
. 6915
.0000
.0000



TOTAL URANIUM BY GAMMA SPEC REPORT

Sample:G1202052272

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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-2.8026E+00
2.5253E+00
1.2884E-06
2.0006E+00

ug/gq
ug/g
ug/g
ug/g



THERE ARE NO PEAKS !
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VAX/VMS Nuclide Identification Report Generated

5~-MAR-2010 15:06:12.67

k kA kKA A A E A A A ALK KA KR I AR I AR AT AT AT A AT A A A A A A A A A A b h A bbb bbb bbb r vk v Ak kA k ok ok ok ok

GEL Laboratories LLC

*
*
*

2040 Savage Road
Charleston,

SC 29414

*
*

IR E R EEERE R EREEEEEE SRS S E ISR SRR A A I I e A A A e A I S A I S I I S I B I A I A

DKA10Q: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052273.CNF; 1

Configuration
Sample date
Sample ID

Detector name

Elapsed live time:

Energy tolerance
Abundance limit

Batch ID
Matrix Spike ID

PR R R R E R E T EEEEEEEEEEEEEE SRR E IR ISR S A I A A I e A A I S I I I b I i I I i

Pk It

WO W

Flag:

COoOOoOONNOOOOOOO OO0 OoOOOORDLDOOUINUINNG

19-FEB-2010 12:00:00 Acquisition date
Sample quantity :
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

1202052
GAMO2

0 02:00:
1.50000
75.00000
957136

273

00.00
kevV

LCS ID

5-MAR-2010 13:05:38,
1.32540E+02 GRAM

CAN

0 02:00:03.72

: MXR1

5.00000
1032-A

Energy Area Bkgnd FWHM Channel TLeft Pw Cts/Sec
62.50* 105 483 1.03 124.19 120 9 1.46E~02
74.44%* 411 363 1.04 148.10 142 14 5.71E-Q2
76.78 612 387 0.94 152.77 142 14 8.50E-02
86.90 170 371 0.87 173.03 168 23 2.36E-0Q2
89.64 110 328 0.89 178.50 168 23 1.52E-02
92.41* 241 451 1.28 184.04 168 23 3.35E-02

185.53* 221 381 1.24 370.37 365 10 3.07E-02

209.26 145 345 1.07 417.86 412 10 2.01E-02

238.32% 1345 191 1.11 476.02 470 18 1.87E-01

241.28 331 222 1.72 481,94 470 18 4.60E-02

270.01 119 198 1.10 539.43 535 9 1.65E-02

276.73 66 194 1.22 552.87 548 9 9.14E-03

294 ,93%* 406 242 1.24 589.29 584 11 5.64E-02

299.81 115 132 1.36 599.07 595 8 1.59E-02

327.43 109 182 1.15 654.33 649 11 1.51E-02

337.81 196 187 0.99 675.11 671 9 2.72E-02

351.57* 668 155 1.31 702.63 698 12 9.28E-02

462.79 102 85 1.14 925.20 920 11 1.42E-02

510.42* 176 169 1.69 1020.52 1014 16 2,44FE-02

582.83~* 395 123 1.35 1165.42 1159 13 5.49E-02

608.84~* 465 113 1.57 1217.48 1211 15 6.46E-02

661.25* 78 63 1.26 1322.36 1318 9 1.08E-02

727.21 115 83 1.41 1454.36 1449 13 1,59E-02

771.47 70 179 7.87 1542.95 1529 28 9.78E-03

794.46* 71 52 1.67 1588.96 1584 11 9.80E-03

860.75 42 94 1.59 1721.61 1716 15 5.81E-03

910.55* 299 48 1.92 1821.29 1814 13 4.16E-02

933.44 63 36 1.10 1867.09 1860 13 8.79E-03

963.99 70 5 2.19 1928.24 1921 37 9.76E-03

968.43 183 47 2.05 1937.14 1921 37 2.54E-02

1120.05%* 68 83 1.13 2240.58 2232 14 9.45E-03

1460.14%* 1318 47 2.25 2921.27 2911 21 1.83E-01

1729.51 28 8 1.15 3460.48 3456 10 3.92E-03

1763.99* 77 14 1.21 3529.50 3523 14 1.07k-02
"*" = Peak area was modified by background subtraction
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SErr

40.7

9.

6.
18.
25.
18.
19.
25.

3.
12.
23.
40.

9.
19.
25.
14,

5.
20,
20.

7.

6.
22.
19.
55.
23.
51.

7.
23.
24,
10.
31.

3.
27.
16.

AP NINODSOON OO FRWNRIWHEJwoo U=

0.1%

Fit

2.72E+00

3.51E+00

8.05E-01

1.31E+00

*



VMS Nuclide Identification Report V3.1 Generated 5-MAR-2010 15:06:16

Configuration
Analyses by
Sample title
Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
(FWHM) :
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

Peak Widt

h

: MXR1
: 19-FEB-2010 12:00:00 Acguisition date

: 1202052273

SOLID

: GAMMA2

Yes

0 02:00:00.00
3.00
1.50 keV

: Empirical

75.00

Full Combined Activity-MDA Report

-—-- Identified Nuclides ---—-

Line Energy
Nuclide Ided (keV)

K-40
CDb-109
SN-126

BA-137M
Cs5-137
TL-208

BI-211

PB-212

BI-214

PB-214

RA-224

RA-226

AC-228

RA-228

+
+

++F A+

T I I ST S e Sy e S St H U ET i H e

1460
88
64
86
87

66l.
661.
277.
583.
860.
72.
351.
74 .
77.
238,
300,
609.

1120

1764.
74 .
77.

242,
295.
351.
240.
609.
1120.
1764.
338.
911,
968.
338.
911.
968.
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.82
.03
.28
.94
.57
66
66
37
19
56
87
06
82
11
63
09
32
.29
49

Key

*
*

*

*

NNPRPRNPRPRPOHORPRENDDDRPRIDHNDERNDNDS O I NGO W

Activity
(pCi/GRAM)

.407E+01
.540E+00
.579E-02
.034E+00
.487E-01
.186E~-01
L253E-01
.066E-01
.749E-01
.739E-01
.431E+00
.371E+00
.805E+00
.357E+00
.960E+00
.609E+00
.308E+00
.951E-01
.578E+00
.972E+00
.155E+00
.929E+00
.636E+00
.586E+00
.179E+00
.308E+00
L951E-01
.578E+00
LA27E400
.093E+00
.213E+00
LA427E400
.093E+00
.213E+00

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Confidence level
Half life ratio
Systematic Error
Efficiencies at
WTM error limit

Act error

SN QI NN RPNWOIFR UGN R WO M WP o G WO W

.856E+00
.481E-01
.285E-01
.690E-01
.282E-02
.360E-02
.662E-02
.764E-01
.068E-01
.914E-01
.509E+0Q0
.965E-01
.275E-01
.710E-01
.786E-01
.093E+0Q0
.287E-01
.360E-01
.356E-01
.076E+Q0
.383E-01
.117E-01
.730E-01
.675E-01
.404E+00
.287E-01
.360E-01
.356E-01
.325E-01
.191E~01
.250E-01
.325E-01
.191E~-01
.250E-01

MDA

(pC1i/GRAM)

6.
1.
9‘
.424E-01
.294E-01
.603E-02
.975E-02
.957E-01
.375E~-02
.372E-01
.231E+00
.468E-01
.979E-01
.502E-01
.563E-02
.271E+00
.242E-01
.069E-01
.305E-01
.060E+00
L.173E-01
.821E-01
.337E-01
.261E-01
.026E+00
.242E-01
.069E-01
.305E-01
.468E-01
.599E-01
.142E-01
.468E-01
.599E-01
.142E-01

SRR BRSSP FRFRPRD OO AN R OWOWaUna O ;= n

631E-01
315E+00
831E~01

CAN
0 02:00:03.72

5.00 %
8.00
0.00 %

Peak Energy

3.00

MDA error

RPWHRRPWHWAOHPRFRWIIR WP WB DU N =Y

.304E-02
.320E-01
.458E-01
.259E-01
.294E-02
.689E-03
.021E~03
.068E-01
.379E-03
.661E-02
.363E-01
.002E-02
.825E-02
.132E-02
.207E-02
.729E-01
.318E-02
.544E~02
.648E-02
.252E-01
.510E-02
.662E~02
.240E-02
.611E-02
.210E-01
.318E-02
.544E-02
.648E-02
.894E-01
.323E-02
.028E-01
.894E-01
.323E-02
.028E-01

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G1202052273.CNF; 1
PEAK V16.9, PEAKEFF VZ2.2,ENBACK V1.6,NID V3.4,MINACT V2.8

5-MAR-2010 13:05:38
132.54 GRAM

Act/MDA

51.372
1.932
0.097

1.9206

1.921

1.797

1.797

1.016

9.018

1.068

1.353

2.602

4.692

6.730

20.498
2.053

10.527
1.963
3.665
4,692
6.730
5.032
7.000

12.575
5.030

10.527
1.963

3.665

3.195

8.050

5.344

3.195

8.050

5.344



Full Combined Activity-MDA Report (continued) Page : 2
Sample ID : G1202052273 Acquisition date : 5-MAR-2010 13:05:38

———— Identified Nuclides ---—-

Line Energy Activity Act error MDA MDA error Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TH-228 + 74.82 2_805E+00 5.660E-01 5.979E-01 5.281E-02 4.692
+ 77.11 2.357E+00 3.710E-01 3.502E-01 3.132E-02 6.730
+ 238.63 * 1.960E+00 2.786E-01 9.563E-02 1.207E-02 20.498
+ 300.09 2.609E+00 1.916E+00 1.271E+00 7.859E-01 2.053
TH-229 + 85.43 6.260E-01 2.336E-01 3.610E-01 3.521E-02 1.734
+ 88.47 2.392E-01 1.259E-01 1.974E-01 1.970E~02 1.212
193.51 * 5.229E-02 5.737E-01 9.221E~-01 9.997E-02 0.05%7
210.85 7.735E-01 1.079E+00 1.591E+00 1.784E-01 0.48¢6
TH-232 + 338.32 1.427E+00 4.441E-01 4,468E-01 5.136E~02 3.195
+ 911.20 * 2.093E+00 ~4.191E-01 2.599E-01 3.323E-02 8.050
+ 968.97 2.213E+00 7.250E-01 4.142E-01 1.028E~01 5.344
TH-234 + 63.29 * 3.257E400 2.714E+00 2.421E+00 4.367E-01 1.345
+ 92.59 2.897E+00 1.262E+00 1.074E+00 2.410E-01 2.698
U-235 + 89.96 1.655E+00 9.510E-01 1.343E+00 3.364E-01 1.232
+ 93.35 2.188E+00 9.,648E-01 8.060E-01 1.887E-01 2.715
143.76 * 1.164E-01 2.216E-01 3.640E-01 6.265E-02 0.320
163.33 ~1.893E~01 4,922E-01 7.725E-01 1.446E-01 ~0.245
+ 185.72 2.066E-01 8.192E-02 7.260E-02 7.748E~03 2.846
205.31 3.355E-01 6.065E-01 8.644E~01 1.681E-01 0.388
NP-237 + 86.48 * 7.421E-01 3.177E-01 3.917E-01 9.077E-02 1.895
95.86 -1.240E+00 1.075E+00 1.448E+00 3.505E-01 -0.856
U-238 + 63.29 * 3.257E+00 2.714E+00 2.421E+00 4.367E-01 1.345
+ 92.59 2.897E+00 1.116E+00 1.074E+00 1.020E-01 2.698
ANH-511 + 511.00 * 1.958E-01 8.087E-02 5.042E-02 4.998E-03 3.883
---- Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
BE~7 477.60 * 2.192E~02 3.677E-01 5.960E-01 6.319E-02 0.037
NA-22 1274.54 * =1.237E-02 5.077E-02 8.148E-02 7.224E-03 -0.152
NA-24 1368.63 * -=1.981r-02 5.077E~02 Half-Life too short
5C-46 §89.28 * -3.197E-02 4.944E-02 7.334E-02 7.457E-03 -0.436
+ 1120.55 1.668E-01 1.060E-01 1.3928-01 1.202E-02 1.199
vV-48 944.13 ~-1.149E-01 9.758E-01 1.556E+00 1.558E-01 -0.074
983.53 * 3.945E-02 8.452E-02 1.381E-01 1.351E-02 0.286
1312.11 ~1.473E~02 9.070E-02 1.462E~-01 1.339E-02 -0.101
CR-51 320.08 * 4.249E-0Q2 4_.206E-01 7.031E-01 8.574E-02 0.060
MN-54 834.85 * 2.811E-02 4.408E-02 7.538E-02 7.405E-03 0.373
CO-56 846.77 * -2.979E-02 4.461E-02 6.803E-02 6.736E-03 -0.438
1037.84 4.311E-02 3.302E~-01 5.596E-01 5.489E-02 0.077
1238.28 1.064E-01 1.158E-01 2.033E-01 1.794E-02 0.523
1771.35 -1.104E+0Q0Q 4_184E-01 4.311E-01 3.641E-02 -2.561
CO-57 122.06 * 1.309E-02 2.594E-02 4.3575-02 3.642E-03 0.300
136.47 1.4228-01 2.191E-01 3.673E-01 3.465E-02 0.387
CO-58 810.76 * ~7.984E-03 4.282E-02 6.882E-02 6.665E8-03 -0.116
FE-59 1099.45 * ~-5.137E-02 9.453E-02 1.490E-01 1.420E-02 -0.345
1291.59 -2.893E-02 1.406E~01 2.260E-01 2.286E-02 -0.128
CO-60 1173.23 -1.728E-03 5.205E-02 8.600E-02 6.925E-03 -0.020
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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)

1332.49 * -1.397E-02 4.659E-02 7.368E~02 6.865E-03 -0.190
ZN-65 1115.54 * -3.451E-03 1.169E-01 1.669E-01 1.452E-02 -0.021
SE-75 121.12 2.367E-02 1.312E-01 2.178E-01 2_.370E-02 0.109
136.00 4.120E-02 4.230E-02 7.170E-02 6.347E-03 0.575
264.66 * 5.944E-03 4.821E-02 7.603E-02 9.294E-03 0.078
279.54 2.415E-02 1.316E-01 1.971E-01 2.489E-02 0.123
400.66 8.501E-02 2.741E-01 4.571E-01 5.584E-02 0.186
SR-85 514.00 * 7.953E~02 4.509E~02 7.313E-02 7.240E-03 1.087
Y-88 898.04 -7.196E-03 4.923E-02 7.714E-02 7.911E-03 -0.093
1836.06 * 7.465E-03 3.712E-02 6.359E-02 5.187E~03 0.117
Y-91 1204.77 * =1.373E+00 2.593E+01 4.268E+01 3.544E+00 -0.032
NB-94 702.65 * 2.836E-02 3.610E-02 6.315E~02 5.631E-03 0.449
871.09 2.829E-02 3.766E-02 6.532E-02 6.568E-03 0.433
NB-95 765.81 * 1.731E-03 5.941E-02 8.441E-02 7.903E-03 0.021
NB-95M 235.69 * 3.775E-02 1.490E-01 2.265E-01 2.869E-02 0.167
ZR-95 724.19 1.637E-01 1.216E-01 1.957E-01 1.911E-02 0.836
756.73 * 1.640E-02 8.368E-02 1.397E-01 1.417E-02 0.117
MO-99 140.51 -3.370E+00 1.798E+01 2.865E+01 6.840E+00 -0.118
181,07 7.994E+00 1.646E+01 2.414E+01 4.770E+00 0.331
366.42 -1.029E+02 8.110E+01 1.211E+02 1.307E+401 -0.849
739.50 * -9.611E-02 1.106E+01 1.822E+01 2.928E+00 -0.005
777.92 -6.809E+00 3.656E+01 5.077E+01 4.796E+00 -0.134

TC-99M 140,51 * -3.936E+08 3.656E+01 Half-Life toc short
RU-103 497.08 * 1.806E-02 4.441E-02 7.349E-02 1.090E-02 0.246
+ 610.33 1.324E+01 2.874E+00 2.979E+00 4.963E-01 4.446
RH-106 621,93 * 3.286E-02 3.345E-01 5.630E-01 7.635E-02 0.058
1050.41 -1.481E+00 3.082E+00 4 _944E+00 4.594E-01 -0.299
RU-106 621.93 * 3.286E-02 3.344E-01 5.630E~-01 5.113E-02 0.058
1050.41 -1.481E+00 3.082E+00 4.944E+00 4.594E-01 -0.299
AG-108M 433,94 * 1.963E-02 3.354E-02 5.658E-02 5_.835E-03 0.347
614.28 7.929E-03 4.329E-02 6.416E-02 6.048E~-03 0.124
722.91 1.643E-02 4.742E-02 7.043E~-02 6.568E-03 0.233
AG-110M 657.76 * 2.533E-02 4,.315E-02 6.621E-02 5.907E~03 0.383
677,62 8.490E-02 3.468E-01 5.861E-01 5.262E-02 0.145
706.68 3.485E-02 2.285E-01 3.825E-01 3.513E-02 0.0091
763,94 1,.539E-01 2.013E-01 3.105E-01 2.971E-02 0.496
884.68 -1.053E-02 5.825E-02 9.294E-02 9.642E-03 -0.113
937.49 9.340E-03 1.316E-01 1.852E-01 1.910E-02 0.050
1384.29 -9.376E~02 1.622E-01 2.420E-01 2.308E-02 -0.388
1505.03 ~-3.840E-02 3.138E-01 4.990E-01 4,604E-02 -0.077
SN-113 391,69 * =2,449E-02 5.095E-02 8.092E-02 8.281E-03 -0.303
CD-115 260.90 -2.502E+01 1.022E+402 1.701E+02 2.065E+01 -0.147
492.35 1.114E+01 2.961E+01 4.904E+01 4.896E+00 0.227
527.90 * 7.960E+00 9.555E+00 1.620E+01 1.593E+00 0.491
SN-117M 156.02 -2.030E+00 2.336E+00 3.634E+00 3.531E-01 -0.559
158.56 * -1.859E-02 5.578E-02 8.904E-02 8.772E-03 -0.209
TE-123M 159.00 * -7.483E-03 3.013E-02 4.828E-02 4,.790E-03 -0.155
SB-124 602.73 -8.430E-04 4. 717E-02 6.864E-02 6.367E-03 -0.012
645.85 -2.673E~01 5.336E-01 8.538E-01 7.937E~02 -0.313
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
722.78 1.630E-01 4,.705E-01 6.988E~01 6.464E-02 0.233
1690.97 * ~-1.305E-02 8.011E-02 1.294E-01 1.180E-02 -0.101
SB-125 427.87 * 1.729E-02 9.708E-02 1.600E~-01 1.634E-02 0.108
+ 463.37 1.010E+00 4.204E-01 5.784E-01 6.140E-02 1.745
600.60 -6.853E-02 2.029E-01 3.228E~01 3.192E~02 -0.212
635.95 1.859E-01 3.090E-01 5.366E~01 5.153E-02 0.346
TE-125M 109.28 * 1.147E+00 9.915E+00 1.650E+01 1.717E+00 0.070
I-126 388.63 1.190E-01 1.755E-01 2.992E-01 3.023E-02 0.398
666.33 * -3.752E-02 2.586E-01 3.673E~01 3.177E-02 -0.102
753.82 2.093E+00 1.903E+00 3.387E+00 3.143E-01 0.618
SB-126 414,70 -2.695E-02 7.449E-02 1,184E-01 1.190E-02 -0.228
666.50 -2.325E-02 8.783E-02 1.230E-01 1.064E-02 -0.189
695.00 3.673E-02 7.667E-02 1.317E-01 1.167E-02 0.279
697.00 5.024E-02 2.593E-01 4.361E~-01 3.871E-02 0.115
720.70 * 3.431E-02 1.650E-01 2.527E~-01 2.286E-02 0.136
856.80 2.522E-01 5.481E-01 8.164E-01 8.135E-02 0.309
SB-127 252.40 -1.648E+00 3.836E+00 6.243E+00 2.639E+00 -0.264
473.00 -1.701E-01 1.705E+00 2.623E+00 3.544E-01 -0.065
685.70 * 4.919E-01 1.254E+00 2.138E+00 2.395E-01 0.230
783.70 4.643E+00 3.466E+00 6.167E+00 7.836E-01 0.753
I-131 80.19 9.962E~-01 4.611E+0Q0 7.041E+00 6.522E-01 0.141
284.31 -4 .997E-01 1.437E+00 2.364E+00 2.993E-01 -0.211
364.49 * 1.047E-01 1.133E-01 1.963E-01 2.200E-02 0.533
636.99 1.260E+00 1.609E+00 2.827E+00 2.654E-01 0.445
TE-132 49.72 -1.073E+01 2.371E+01 3.588E+01 3.889E+00 -0.299
111.76 -2.057E+00 2.825E+01 4.568E+01 4 ,838E+00 -0.045
116.30 1.679E+01 2.278E+01 3.866E+01 4.070E+00 0.434
228.16 * -5.278E-01 6.810E-01 1.024E+00 1.784E-01 -0.515
BA-133 81.00 -1.378E~01 1.019E-01 1.511E-01 2.403E-02 -0.911
+ 276.40 6.530E-01 5.344E-01 6.945E-01 1.157E-01 0.940
302.85 7.640E-02 1.494E-01 2.280E-01 3.560E-02 0.335
356.01 * -3.680E-02 5.216E-02 7.057E-02 1.037E-02 -0.521
383.85 -5.092g-02 3.193E-01 5.186E-01 7.060E-02 -0.098
I-133 529.87 * 7.436E-04 3.193E-01 Half-Life too short
875.33 ~-2.662E-02 3.193E-01 Half-Life too short
1298.22 -9.198E-02 3.193E-01 Half-Life too short
CS5-134 563.25 3.079E-01 4.132E-01 7.266E-01 7.034E~02 0.424
569.33 3.200E-02 2.120E-01 3.604E-01 3.484E-02 0.089
604.72 -9.097E-03 4.031E-02 5.737E-02 5.321E-03 -0.159
+ 795.86 * 1.485E-01 7.198E-02 1.042E-01 1.003E-02 1.425
801.95 1.009E-01 4.686E-01 7.490E-01 7.229E-02 0.135
1365.19 -7.409E-01 1.488E+00 2.278E+00 2.208E-01 -0.325
C5-135 268.22 * 3.935E-01 1.924E-01 3.121E-01 4.129E-02 1.261
I-135 546.56 2.702E+08 1.924E-01 Half-Life too short
836.80 2.868E+09 1.924E-01 Half-Life too short
1038.76 2.804E+08 1.924E-01 Half-Life too short
1131.51 1.064E+08 1.924E-01 Half-Life too short
1260.41 * -1.452E+08 1.924E~01 Half-Life too short
1457.56 8.949E+10 1.924E-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 -4.,898E+08 1.924E-01 Half-Life too short
1791.20 4,710E+08 1.924E-01 Half-Life too short
Cs5-136 153.25 6.143E-01 8.694FE-01 1.450E+00 1.606E-01 0.424
176.60 -1.430E-01 5.245E-01 8.336E-01 9.353E-02 ~0.172
273.65 1.419E-01 6.903E-01 7.650E-01 9.827E-02 0.185
340.55 4.929E-02 1.671E-01 2.483E-01 2.904E-02 0.199
818.51 4.778E~02 8.142E-02 1.394E-01 1.356E-02 0.343
1048.07 * 5.749E-02 1.192E-01 2.072E-01 1.998E-02 0.278
1235.36 2.468E-01 7.127E-01 1.203E+00 1.408E-01 0.205
CE-139 165.86 * -4.708E-03 3.243E-02 5.207E-02 5.342E-03 ~0.090
BA-140 162.66 1.738E-02 8.467E-01 1.356E+00 1.435E~01 0.013
304.85 -3.958E-01 1.383E+00 2.091E+00 6.373E-01 -0.18B9
423,72 -1.525E-01 1.961E+00 3.177E+00 1.058E+00 -0.048
537.26 * 1.444E-01 2.853E-01 4.675E-01 1.600E-01 0.309
LA-140 + 328.76 9.252E-01 4.905E-01 5.908E-01 7.129E-02 1.566
487,02 -8.131E-03 1.434E-01 2.301E-01 2.407E-02 -0.035
815.77 4.736E-02 3.575E-01 5.908E-01 6.267E-02 0.080
1596.21 * -7.654E-02 8.675E-02 1.251E-01 1.131E-02 ~0.612
CE-141 145.44 * ~-2_422E-02 6.506E-02 1.043E-01 9.744E-03 -0.232
CE-143 57.36 3.900E-04 6.506E-02 Half-Life too short
293,27 * 5.915E-04 6.506E-02 Half-Life too short
664.57 4.867E-04 6.506E-02 Half-Life too short
721.93 8.918E~-05 6.506E-02 Half-Life too short
CE-144 80.12 6.611E~01 2.731E+00 4.175E+00 3.846E-01 0.158
133.52 * -1.425E-01 2.128E~01 3.369E-01 5.165E-02 -0.423
PM-144 476.78 -1.791E-02 7.556E-02 1.139E-01 1.279E-02 ~0.149
618.01 4.718E-03 3.439E-02 5.807E-02 5.429E-03 0.081
696.49 * 1.061E-02 3.621E-02 6.132E-02 5.442E-03 0.173
PR-144 696.51 * 7.896E-01 2.708E+00 4 .586E+00 4.068E-01 0.172
1489.16 -7.383E-01 1.353E+01 2.173E+01 2.010E+00 -0.034
PM-146 453.88 * -1.723E-03 4.,797E-02 7.645E-02 9.020E-03 -0.023
633.25 ~-8.460E-01 1.619E+00 2.542E+00 9.730E-01 -0.333
735.93 2.795E-03 1.689E-01 2.787E-01 7.859E-02 0.010
747.24 -6,134E-02 1.082E-01 1.690E-01 2.527E-02 -0.363
ND-147 + 91.11 1.069E+00 4.136E-01 5.129-01 5.284E-02 2.084
319.41 2.666E+00 3.638E+00 6.254E+00 7.427E-01 0.426
531.02 * -6.639E-02 6.159E-01 9.772E-01 1.531E-01 -0.068
PM-149 285.90 * -1.248E+01 6.802E+01 1.128E+02 2.017E+01 -0.111
EU-152 121.78 2.890E-02 7.445E-02 1.245E-01 1.204E-02 0.232
244.70 -1.541E-01 3.655E-01 5.303E-01 6.294E-02 -0.291
344,28 * =2.709E-02 1.099E-01 1.792E-01 2.106E~-02 -0.151
778.90 -1.927E-01 3.441E-01 4.544E-01 4.295E-02 -0.424
+ 964.08 9.137E-01 4.608E-01 6.458E-01 6.392E-02 1.415
1085.87 2.360E-02 4.478FE-01 7.505E-01 6.740E-02 0.031
1112.07 2.128E-01 4.006E-01 6.119E-01 5.340E-02 0.348
1408.01 9.906E-02 2.211E-01 3.738E-01 3.483E-02 0.265
GD-153 69.67 1.119E+00 1.973E+00 3.052E400 2.557E-01 0.367
97.43 * 7.551E-02 9.736E-02 1.500E-01 1.363E-02 0.504
103.18 2.515E-02 1.158E-01 1.940E-01 1.699E-02 0.130
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EU-154 123,07 -6.477E-03 5.393E-02 8.829E-02 9.859E-03 -0.073
723.31 6.667E-02 2.165E-01 3.202E-01 3.170E-02 0.208
873.19 -1.785E-01 3.089E-01 4_.715E~01 6.121E-02 -0.379
996.26 -6.591E-01 4 _.565E-01 6.015E-01 1.084E-01 -1.096
1004.73 -4.298E-02 2.586E-01 4.285E-01 5.318E-02 -0.100
1274.44 * -3.506E-02 1.439E-01 2.310E-01 2.670E-02 ~0.152
EU-155 + 86.55 3.014E-01 1.126E-01 1.974E~01 1.965E~02 1.527
105.31 * 5,285E-02 1.141E-01 1.924E-01 1.687E-02 0.275
TB-160 + 86,79 7.919E-01 2.956E-01 5.161E-01 5.112E-02 1.534
197.04 5.045E-04 5,951E-01 9.513E-01 1.039E-01 0.001
215.65 1.533E-01 8.306E-01 1.331E+00 1.506E-01 0,115
+ 298.57 3.637E-01 1.507E-01 2.280E-01 2.781E-02 1.595
879.36 * 8.484E-02 1.483E-01 2.538E-01 2.565E-02 0.334
962.29 1.241E+00 6.994E-01 1.153E+00 1.143E-01 1.076
966.15 1.521E+00 3.379E-01 6.257E-01 6.186E-02 2.431
1177.93 4_.739E-02 4_060E-01 6.793E-01 5.496E-02 0.070
1271.85 -2.498E-01 8.221E-01 1.311E+00 1.159E-01 -0.191
HO-166M 80.57 -1.977E-01 2.849E-01 4 _444E-01 4. 113E-02 -0.445
+ 184.41 1.641E-01 6.509E-02 8.232E-02 8.762E-03 1.994
280.46 9.770E-02 9.954E-02 1.563E-01 1.936E-02 0.625
410.95 1.553E-01 2.644E-01 4.474E-01 4.496E-02 0.347
711.68 * 4.651E-02 6.310E-02 1.103E-01 9.909E-03 0.422
752.31 8.646E-02 2.919E-01 4 . 923E-01 4.563E-02 0.176
810.29 -1.256E-02 6.460E-02 1.038E-01 1.003E-02 -0.121
TA-182 67.75 -1.608E-02 1.167E-01 1.969E-01 1.623E-02 -0.082
100.11 -2.012E-01 1.850E-01 2.933E-01 2.615E-02 -0.686
152.43 2,283E-01 3.683E-01 6.132E-01 5.845E-02 0.372
222.11 -2.104E-01 3.968E-01 6.107E-01 6.987E-02 -0.344
+ 1121.30 4.633E-01 2.945E-01 3.814E-01 3.292E-02 1.215
1189.05 4.068E-01 3.574E-01 6.436E-01 5.263E-02 0.632
1221.41 * -3.145E-02 2.230E-01 3.638E-01 3.069E-02 -0.086
1231.02 -1.734E-01 6.179E-01 9.983E-01 8.497E~-02 -0.174
IR-192 + 295.96 1.197E+00 2.620E-01 3.226E-01 3.959E-02 3.712
308.46 2.304E-02 9.775E-02 1.651E-01 1.996E-02 0.140
316.51 * 1.216E~02 3.982E-02 6.727E-02 8.032E-03 0.181
468,07 -2.794E-02 9.146E-02 1.254E-01 1.328E~02 -0.223
HG-203 70.83 -6.466E-01 1.523E+00 2.243E+00 3.583E-01 ~-0.288
72.87 2.066E+00 9.004E-01 1.527E+00 2.371E-01 1.353
279.20 * 8.175E-03 4.632E-02 6.934E-02 8.706E-03 0.118
BI-207 72,81 4.024E-01 1.980E-01 3.503E-01 3.013E-02 1.149
+ 74.97 8.085E-01 1.628E-01 2.603E~01 2.282E-02 3.106
569.70 3.370E-03 3.267E-02 5.536E-02 5.291E-03 0.061
1063.66 * 1.577E-02 6.381lE-02 1.087E-01 9.982E-03 0.145
1770.23 -2.621E-01 6.718E-01 8.0614E-01 7.279E-02 -0.304
PB-210 46.54 * 4.446E+00 6.257E+00 9.893E+00 9.411E-01 0.449
PB-211 404,85 * -4.884E-01 8.304E-01 1.249E+00 6.078E-01 -0.391
427.09 2.871E-01 1.646E+00 2_.704E4+00 1.259E+00 0.106
832.01 -1.116E+00 1.289E+00 1.716E+00 8.933E-01 -0.651
BI-212 + 727.33 * 2.544E+00 1.019E+00 1.375E+400 1.758E-01 1.850
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Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)
785,37 3.437E+00 3.789E+00 6.610E+00 6.277E-01 0.520
1620,50 3.080E+00 2.762E+00 5.256E+00 4.720E-01 0.586
RN-219 + 271.23 7.651E-01 3.716E-01 4,821E-01 6.503E-02 1.587
401.81 * =2.466E-01 4 _487E-01 7.048E~-01 1.109E-01 ~0.350
RA-223 81.07 -3.271E-01 2.171E-01 3.424E-01 3.185E-02 -0.955
83.79 7.825E-02 1.445E-Q01 2.205E~-01 2.112E-02 0.355
94.87 -1.560E-01 4.975E-01 7.328E-01 6.806E-02 -0.213
144,24 3.795E-01 7.344E-01 1.209E+00 1.220E-01 0.314
154.21 2.830E-01 4.163E-01 6.937E-01 7.192E-02 0.408
+ 269.46 5.945E-01 2.870E-01 3.872E-01 4.797E-02 1.535
323,87 * -4.021E-01 8.152E-01 1.141E+00 2.180E-01 -0.352
+ 338.28 5.663E+00 1.826E+00 2.524E+00 3.602E-01 2.244
AC-227 79.69 1.177E+00 1.359E+00 2.114E+400 3.703E-01 0.557
235.96 4 .540E-01 2.048E-01 3.273E-01 4.,265E-02 1.387
256.23 * 1.394E-01 2.751E-01 4.739E~-01 6.971E-02 0.29%4
+ 299.98 2.870E+00 1.219E400 1.790E+00 2.747E-01 1.603
304.50 9.324E-02 1.755E+00 2.728E+00 5.071E-01 0.034
334,37 -1.058E+00 2.224E+00 3.106E400 5.405E-01 -0.341
TH-227 79.80 1.017E+00 1.809E+00 2.785E+00 6.130E-01 0.365
235.96 4_.540E-01 2.042E-01 3.273E-01 4.114F-02 1.387
256.23 ~* 1.394E-01 2.753E-01 4.739E-01 7.587E-02 0.294
+ 299.98 2.870E4+00 1.219E+00 1.790E+00 2.747E-01 1.603
304.50 9.324E-02 1.755E+00 2.728E+00 5.071E-01 0.034
334.37 -1.058E+00 2.224E+00 3.106E4+00 5.405E-01 -0.341
PA-231 283.69 * -4.912E-01 1.508E+00 2.482E+00 4,236E-01 -0.198
301.36 1.213E+00 6.923E-01 1.104E+00 1.643E-01 1.098
TH-231 81.07 -3.,271E-01 2.171E-01 3.424E-01 3.185E-02 -0.955
83.79 7.825E-02 1.445E-01 2.205E-01 2.112E-02 0.355
94 .87 ~-1.560E-01 4.975E~-01 7.328E-01 6.806E-02 -0.213
144 .24 3.795E-01 7.344E-01 1.209E+00 1.220E-01 0.314
154.21 2.830E-01 4.163E-01 6.937E-01 7.192E-02 0.408
+ 269.46 5.945E-01 2.870E-01 3.872E-01 4 _797E-02 1.535
323.87 * =-4.021E-01 8.152E-01 1.141E+00 2.180E-01 -0.352
+ 338.28 5.663E+00 1.826E+00 2.524E+00 3.602E-01 2.244
PA-233 + 300.13 1.299E+00 5.606E-01 8.088E-01 1.386E-01 1.606
311.90 * =-6.421E-03 6.737E-02 1.116E-01 1.360E-02 -0.058
340.48 2.355E-01 7.567E-01 1.123E+00 2.833E-01 0.210
PA-234 94,67 1.415E-01 1.793E-01 2.774E-01 3.575E-02 0.510
98.44 1.253E-01 1.221E-01 1.661E-01 9.276E-02 0.754
111.00 -4.044E-02 1.910E-01 3.134E-01 3.759E-02 -0.129
131.20 -8.401E-02 1.141E-01 1.811E-01 1.561E-02 -0.464
569.50 3.663E-02 2.920E-01 4_.955E~-01 4,737E-02 0.074
733.00 -2.774E-01 5.050E-01 6.708E-01 1.503E~-01 -0.413
880.51 4 334E-02 3.126E-01 5.142E-01 5.200E-02 0.084
883.24 2.075E-01 3.470E-01 5.471E-01 3.689E-01 0.379
926.50 2.133E-01 2.161E-01 3.342E-01 8.628E-02 0.638
946.00 * 4 ,.880E-02 3.651E~01 5.959E-01 1.158E-01 0.082
949.00 6.373E-01 5.336E-01 9.456E-01 9.440E-02 0.674
PA-234M 766,42 3.431E+00 1.671E+01 2.402E+01 1.222E+01 0.143
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Full Combined Activity-MDA Report (continued) 8

Page :
Sample ID : G1202052273 Acquisition date : 5-MAR-2010 1%:05:38

~—-—-— Non-Identified Nuclides —----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1001.03 * 5.259E+00 5.734E+00 1.002E+01 1.091E+00 0.525
NP-239 99.53 6.404E~-02 1.691E-01 2.854E-01 2.554E-02 0.224
103.37 4.048E~02 1.059E-01 1.784E-01 1.560E-02 0.227
106.12 6.158E~03 8.923E-02 1.484E-01 1.281E-02 0.041
117.23 * 7.613E~03 3.968E-01 6.553E-01 5.493E-02 0.012
228.18 -1.959E~01 2.532E-01 3.829E~01 4.427E-02 -0.512
+ 277.60 3.230E~01 2.618E-01 3.538E-01 4,382E-02 0.913
AM-241 59.54 * 3.488E~02 1.960E-01 3.039E-01 2.490E-02 0.115
CM-247 + 278.00 1.372E+00 1.112E+00 1.517E+0Q0 1.879E-01 0.904
287.50 4.061E-01 1.259E+00 2.144E+00 2.643E-01 0.189
402.40 * -2.538E-~02 4.094E-02 6.409E-02 6.429E-03 -0.396
CF-249 252.80 -6.254E~01 1.031E+00 1.688E+00 2.027E-01 -0.370
333.37 -9.444E-02 2.748E-01 3.267E-01 3.791E-02 -0.289
388.16 * 3.939E~02 4,423E-02 7.622E~02 7.713E-03 0.517
CF-251 177,52 * -1.556E-01 1.478E-01 2.249E-01 2.361E-02 -0.692
227.38 -1.154E~01 4.120E-01 6.424E-01 7.4178-02 -0.180
285.41 -1.286E+00 2.279E+00 3.697E+00 4.564E-01 -0.348
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VAX/VMS Nuclide Identification Report Generated

A A A A KA AR KA A AN kA A A A A A A R AL A AR IR AA KRNI NI AR hN AR A AR A A I A AR A IR A dr A hk Ak kA hhhhhhkxdhhkxxk

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
kA KA A AT A A A AR A A A AR AR A A A A A KA A XA R A A A A A A A A A A A A A A A A A A A A b r A A A d e d b hodow o
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052273 *
* Acquisition date : 5-MAR-2010 13:05:38 Detector SN# : *
* Detector ID : GAMO2 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 02:00:03.72 Half life ratio : 8.000 *
IR R R R AR R R R E R RS RS RS R E I I i S i i I S i I R b
* *
* SAMPLE DATA *
* *
* Sample date : 19-FEB-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G1202052273 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.3254E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
[ F TS ST F R R ESE RS SESEAESESEEESSE R SR EES SRR LR SESEEEREREESERERERESEEEEEEESEEEEEEERESSE]
* *
* QC DATA *
* Standard Weight 0.00000 *
* CALIB. DATE/TIME : 29-0CT-2009 10:28:07 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotcope *
* LCSD DPM : 0.000 LCSD Isotope : *
[ R R R E R R E R A R R E R R RS RN R R AR SRR SRS SRR TR A SRR R SRS SRR ERE RS EEEE RS EE RSN

Combined Activity-MDA Report

~—-—— Identified Nuclides ----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.407E+01 3.779E+00 6.641E-01 0.000E+0Q0Q
CD-109 2.540E+00 9.291E-01 1.381E+00 0.000E+00
SN-126 2.487E-01 9.096E-02 1.360E-01 0.000E+00
BA-137M 1.186E-01 5.252E-02 6.705E-02 0.000E+00
C5-137 1.253E-01 5.549E-02 7.084E-02 0.000E+0Q0
TL~-208 5.749E-01 1.046E-01 6.488E-02 0.000E+00
B1-211 4.371E+00 6.826E-01 3.561E-01 0.000E+00
PB-212 1.960E+00 2.730E-01 9.883E-02 0.000E+00
BI-214 1.308E+00 2.241E-01 1.263E-01 0.000E+0Q0
PB-214 1.586E+00 2.621E-01 1.295E-01 0.000E+00Q
RA-224 5.179E+00 1.376E+00 1.060E+00 0.000E+00
RA-226 1.308E+00 2.241E-01 1.263E-01 0.000E+00
AC-228 2_093E+00 4.107E-01 2.625E-01 0.000E+00
RA-228 2.093E+00 4,107E-01 2.625E-01 0.000E+00
TH-228 1.960E+00 2.730E-01 9.883E-02 0.000E+00
TH-229 5.229E~-02 5.622E-01 9,.563E-01 0.000E+00
TH-232 2.093E+00 4.107E-01 2.625E-01 0.000E+00
TH-234 3.257E+00 2.660E+00 2.557E+00 0.000E+00
U-235 1.164E-01 2.172E-01 3.793E-01 0.000E+00
NP-237 7.421E-01 3.113E-01 4.116E-01 0.000E+00
U-238 3.257E+00 2.660E+00 2.557E+00 0.000E+00
ANH-511 1.958E-01 7.925E-02 5.143E-02 0.000E+00C
~——- Non-Identified Nuclides ----
Key~Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM )y Ided (pCi/GRAM )
BE-7 2.192E-02 3.604E-01 6.087E-01 0.000E+00 NOT IDENT.
NA-22 -1.237E-02 4.975E-02 8.179E-02 0.000E+00 NOT IDENT.
NA-24 0.000E+0Q0 2.596E+05 0.000E+00 0.000E+0Q0 SHORT HLIF
SC-46 -3.197E-02 4.845E-02 7.410E-02 0.000E+00 FAIL ABUN
v-48 3.945E-02 8.283E~-02 1.393E-01 0.000E+00 NOT IDENT.
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CR-51 4.
MN-54 2.
.979E-02

CO-56 -2

CO-57 1.
CO-58 -7.
FE-59 -5,
CO=-60 -1.
ZN-65 -3.
.944E-03
.000E+00
.465E-03
.373E+00
.836E-02
.731E-03
.775E-02
.640E-02
.611E~02
.000E+00
.806E-02
.286E-02
.286E-02
.963E-02
.533E-02
.449E-02
L.960E+00
.859E-02
.483E-03
.305E-02
.729E-02
.14774+00
.752E-02
.431E-02
.91%E-01
.047E-01
.278E-01

SE-75

SR-85

Y-88

Y-91 -
NB-94
NB-95
NB-95M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-126
SB-126
SB-127
I-131
TE~132 -5

MNEWWwWRrOoOWRHRWHENE 3OO

| | I |
P WWRE Rl IR

BA-133 -3.
.000E+00
.000E+00
.000E+00

I-133
C5-134
CS-135

CS5-136
CE-139 -
BA-140

LA-140 -7.
CE-141 -2,
CE-143 0.
CE-144 -1.
PM-144 1.
PR-144 7.
PM-146 -1.
.639E-02
.248E+01
.709E-02
.551E-02
.506E-02
.285E-02
.484E-02
.651E-02
.145E-02
.216E~-02
.175E-03
.577E-02
.446E+00
.884E-01
.000E+00
.466E-01
.021E-01
.394E-01
.3948-01
.912E~01
.021E-01
.421E-03
.880E-02
.259E+400
.613E-03
.488E~02
.538E-02
.8939E-02

ND-147
PM-149
EU-152
GD-153
EU-154
EU-155
TB-160
HO-166M
TA-182
IR-192
HG-203
BI-207
PB-210
PB-211
BRI-212
RN-219
RA-223
AC-227
TH-227
PA-231
TH-231
PA-233
PA-234
Pa--234M
NP-239
AM-241
CM-247
CF-249

1 | LI
Nw-JdJMN

|
Ll ot N WO Fan oW OO R e o R % N 0

[
N SN

Wi -Jun

0
0
0
I-135 0.
5
4
1

249E-02
811E-02

309E-02
984E-03
137E-02
397E~02
451E-03

680E-02

Q00E+00

. T49E-02
.708E-03
.444F-01

654E-02
422E-02
000E+00
425E~-01
061E-02
896E-01
723E-03
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.122E-01
.320E-02
.371E~-02
.b42FE-02
.196E-02
.264E-02
.565E-02
.146E-01
.724E-02
.419E~-02
.638E-02
.541E+01
.538E-02
.822E-02
.461E-01
.201E-02
.084E+01
.059E+15
.353E-02
.278E-01
.278E-01
.287E-02
.229E-02
.993E-02
.364E+00
L467E-02
.953E-02
.851E-02
.514E-02
.717E+00
.534E-01
.617E-01
.229E4+00
L111E-01
.674E~01
.111E-02
.888E+03
.054E-02
.886E-01
.172E+14
.168E-01
.178E-02
.796E~-01
.b01E-02
.376E-02
. 775E+02
.085E-01
.549E~-02
.654E+4+00
.701E-02
.036E-01
.666E+01
,077E-01
.541E-02
.411E-01
.118E-01
.454E-01
.184E-02
.186E-01
.902E-02
.539E-02
.253E-02
L132E400
.138E-01
.983E-01
.397E-01
.989E-01
,696E-01
.698E-01
.478E+00
.989E-01
.602E-02
.578E-01
.620E+00
.889E-01
L.921E-01
.012E-02
.335E-02

NOW R GRS SHE AIFEHEHEEAIRWHENNNHE R R OIS WO RPN OWF O NNNWR R RO O -JO RN oD~ ) 5 5 I )

.230E-01
L.624E-02
.879E-02
.553E-02
.965E-02
.500E-01
.391E-02
.680E-01
.843E-02
.460E-02
.343E~-02
.289E+01
.A407E-02
.551E-02
.342E-01
.416E-01
.847E+01
.000E+00
.500E-02
.724E-01
.724E-01
.788E-02
.725E-02
.293E-02
. 652E+01
.265E-02
.023E-02
.292E-01
.637E-01
L7127E+01
.729E-01
.Hb63E-01
.170E+00
.014E-01
.059E+00
L.243E-02
.000E+0Q0
.055E-01
L219E-01
.000E+00
.087E-01
.414FE-02
.765E-01
.251E-01
.087E-01
.000E+00
.516E-01
L.222E-02
.653E+00
.815E-02
.962E-01
.162E+402
.840E-01
.573E-01
.319E-01
.016E-01
.504E-01
.119E-01
. 655E-01
.918E-02
L147E-02
.095E-01
.050E+01
.279E+00
.394E+00
.219E-01
.173E400
.891E-01
.891E-01
.558E+00
.173E400
.148E-01
.014E-01
.010E+01
.853E-01
.213E-01
.565E-02
.812E-02

jelaleojelslelalsislslelelsleleleolololejslelolsleleloleoleloleololjeljeololelelololololcleloleolelsleolsiolelolalololclololfelolololalolelolelalololololaolelinlelolela]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0
.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+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+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NQOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
SHORT HLIF
FAIL ABUN

NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

NOT IDENT.
NCT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
NOT IDENT.
FAIL ABUN

SHORT HLIF
FAIL ABUN

NOT IDENT.
SHORT HLIF
NOT IDENT.

NOT IDENT.

NOT IDENT.
FAIL ABUN

NOT IDENT.

SHORT HLIF

NOT IDENT.

NOT IDENT.

NOT IDENT.

NOT IDENT.
FAIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
FAIL ABUN
FATIL ABUN
FAIL ABUN
FAIL ABUN
FATIL ABUN
NOT IDENT.
FAIL ABUN
NOT IDENT.
NOT IDENT.
FAIL ABUN
FAIL ABUN
FAIL ABUN
FAIL ABUN
FAIL ABUN
NOT IDENT.
FATL ABUN
FAIL ABUN
NOT IDENT.

NOT IDENT.

FAIL ABUN

NOT IDENT.

FATIL ABUN
NOT IDENT.



CF-251 -1.556E-01 1.448E-01 2.336E-01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 5-MAR-2010 15:06:13.70

O A R R R R R EE R P EE R R R RS SRS EE LR SRR R RS RS RS EREEREIR  EE

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
*‘k**********************************************‘k***************‘k**************k*
Configuration : DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G1202052273.CNF;1

Sample date : 19-FEB-2010 12:00:00 Acquisition date : 5-MAR-2010 13:05:38.
Sample ID : G1202052273 Sample quantity : 1.32540E+02 GRAM
Detector name : GAMOZ2 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:03.72 0.1%
Energy tolerance : 1.50000 keV Analyst Initials : MXR1

Abundance limit : 75.00000 Sengitivity : 5.00000

Batch ID : 957136 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 Energ Area $Abn SEff pCi/GRAM pCi/GRAM SError
2

K-40 1460 1318 10.66* 1.028E+00 3.407E+01 3.407E+01 11.32
CD-109 88.0 170 3.70* 5,223E+400 2.487E+00 2.540E+00 37.32
SN-126 64.28 —————— 9.60 2.716E4+00 —===-- Line Not Found ------
86.94 170 8.90 5.223E+00 1.034E+00 1.034E+00 55.04

87.57 170 37.00*% 5.223E+00 2.487E-01 2.487E-01 37.32

BA-137M 661.66 78 89.90* 2.071E+400 1.185E-01 1.186E-01 45,17
CS-137 661.66 78 85.10* 2.071E+00 1.252E-01 1.253E-01 45,17
TL-208 277.37 66 6.60 3.997E+00 7.066E-01 7.066E-01 81.58
583.19 395 85.00* 2.292E+00 5.749E-01 5.749E-~01 18.57

860.56 42 12.50 1.651E+00 5.739E-01 5.739E-01 103.04

BI-211 72.87 —=—-——- 1.23 3.848E+00 ———--- Line Not Found ~~---—-
351.06 668 12.92* 3.352E+400 4.371E+00 4.371E+00 15.94

PB-212 74,82 411 10.28 4,035E+00 2.805E+00 2.805E+00 22.37
77.11 612 17.10 4,.299E+00 2.357E+00 2.357E+00 15.74

238.63 1345 43,.60* 4.458E+00 1.960E+00 1.960E+00 14.21

300.09 115 3.30 3.76%9E+00 2.609E+00 2.609E4+00 41.88

BI-214 609.32 465 45,49* 2,.214E+400 1.308E+00 1.308E+00 17.49
1120.29 68 14.92 1.298E+00 9.951E-01 9.951E-01 63.91

1764.49 77 15.30 9,005E-01 1.578E+00 1.578E+00 33.95

PB-214 74.82 411 5.80 4.035E+00 4.972E+00 4.972E+00 21.65
77.11 612 9.70 4.299E+00 4.154E+00 4.155E+00 17.77

242.00 331 7.25 4.419E400 2.929E+00 2.929E+00 27.71

295.22 406 18.42 3.814E+00 1.636E+00 1.636E+00 22.81

351.93 668 35.60* 3.352E+00 1.586E+00 1.586E+00 16.86

RA-224 240.99 331 4.10* 4.419E4+00 5.179E+00 5.179E+4+00 27.10
RA-226 609.32 465 45.49* 2.214E+00 1.308E+00 1.308E+00 17.49
1120.29 68 14,92 1.298E+00 9.951E-01 9.951E~01 63.91

1764.49 77 15.30 9.005E-01 1.578E+00 1.578E+00 33.95

AC-228 338,32 196 11.27 3.452E+400 1.427E4+00 1.427E+4+00 51.33
911.20 299 25.80* 1.570E+00 2.083E+00 2.093E+00 20.03

968.97 183 15.80 1.484FE+00 2.,213E+00 2.213E+00 32.76

RA-228 338.32 196 11.27 3.452E400 1.427E400 1.427E+00 51.33

Page 325 of 529




Nuclide Line Activity Report

Sample ID : G1202052273

Nuclide Type:

Nuclide

TH-228

TH-229

TH-232

TH-234
U-235

NP-237
U-238
ANH-511

Flag: "*" = Keyline

Enerqg
911.2

268.
.82
11
.63
.09
.43
.47

511.

97
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(continued)

$Abn

.80*
.80
.28
.10
.60%
.30

.00
.41%

.27
.80*
.80
.70%*
.23
.47
.60
.96*
.08
.20
.01
.40%*
.68
.70*
.23
.00*

RS L SO PR NN RS RSN ol e N UV IR U2 382 R 82 RUS Iy

Acqguisition date

REff

.570E+00
.484E+00
.035E+00
L.299E400
.458E+00
.769E+00
L.223E+00
L412E400
.151E+00
.862E4+00
.452E+00
.570E+00
.484E+00
.467E4+00
.579E+00
L412E+00
.579E4+00
.030E+00
.697E+00
.292E400
.952E+00
L.223E+00
.755E+00
.467E+00
.579E400
.540E+00Q

Uncorrected Decay Corr

pCi/GRAM pCi/GRAM
2.093E+00 2.093E+00
2.213E4+00 2.213E+00
2.805E+00 2.805E+00
2.357E+400 2.357E+00
1.960E+00 1.960E+00
2.609E+00 2.609E+00
6.260E-01 6.260E-01
2.392E-01 2.392E-01
—————— Line Not Found
—————— Line Not Found
1.427E+00 1.427E+00
2.093E+00 2.093E+00
2.213E+00 2.213E+00
3.257E+00 3.257E+00
2.897E+00 2.897E+00
1.655E+00 1.655E+00
2.188E+00 2.188E+00
—————— Line Not Found
—————— Line Not Found
2.066E-01 2.000E-01
—————— Line Not Found
7.421E-01 7.421E-01
—————— Line Not Found
3.257E400 3.257E+00
2.897E4+00 2.897E400
1.958E-01 1.958E-01

Page :
5-MAR~2010 13:05:38



Summary of Nuclide Activity Page : 3
Sample ID : G1202052273 Acquisition date : 5-MAR-2010 13:05:38
Total number of lines in spectrum 34

Number of unidentified lines 4

Number of lines tentatively identified by NID 30 88.24%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-5igma
Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags

K-40 1.25E+09Y 1.00 3.407E+01 3.407E+01 0.386E+01 11.32
CD-109 461.40D 1.02 2.487E+00 2.540E+00 0.948E+00 37.32
SN-126 2.30E+05Y 1.00 2.487E-01 2.487E-01 0.928E-01 37.32
BA-137M 30.08Y 1.00 1.185E-01 1.186E-01 0.536E-01 45.17
Cs-137 30.08Y 1.00 1.252E-01 1.253E-01 0.566E-01 45.17
TL-208 1.41E+10Y 1.00 5.749e-01 5.749E-01 1.068E-01 18.57
BI-211 7.04E+08Y 1.00 4.371E+400 4.371E+0Q0 0.697E+00 15.94
PB-212 1.41E+10Y 1.00 1.960E+00 1.960E+00 0.279E+00 14.21
BI-214 1600.00Y 1.00 1.308E+400 1.308E+00 0.229E+00 17.49
PB-214 1600.00Y 1.00 1.586E+00 1.586E+00 0.267E+00 16.86
RA-224 1.41E+10Y 1.00 5.179E+00 5.179E+00 1.404E+00 27.10
RA-226 1600.00Y 1.00 1.3C08E+00 1.308E+00 0.229E+00 17.49
AC-228 1.41E+10Y 1.00 2.093E+00 2.093E+00 0.419E+00 20.03
RA-228 1.41E+10Y 1.00 2.093E+00 2.093E+00 0.419E+00 20.03
TH-228 1.41E+10Y 1.00 1.960E+00 1.960E+00 0.279E+00 14.21
TH-229 7340.00Y 1.00 2.392E-01 2.392E-01 1.259E-01 52.65 K
TH-232 1.41E+10Y 1.00 2.093E+00 2.093E+00 0.419E+00 20.03
TH-234 4.47E+09Y 1.00 3.257E+00 3.257E+00 2.714E+00 83.34
U-235 7.04E+08Y 1.00 2.066E-01 2.066E-01 0.819E-01 39.66 K
Np-237 2.14E+06Y 1.00 7.421E-01 7.421E-01 3.177E-01 42.81
U-238 4 .47E+09Y 1.00 3.257E+00 3.257E+00 2.714E+00 83,34
ANH-511 1.00E+09Y 1.00 1.958E-01 1.958E-01 0.809E-01 41.30

Total Activity 6.947E401 6.952E+01
Grand Total Activity : 6.947E+01 6.952E+01
Flags: "K"” = Keyline not found "M" = Manually accepted
"E" = Manually edited "A" = Nuclide specific abn. limit
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Unidentified Energy Lines

Sample ID G1202052273

It Energy Area Bkgnd FWHM
0 209.26 145 345 1.07
0 270.01 119 198 1.10
0 327.43 109 182 1.15
0 462.79 102 85 1.14
0 727.21 115 83 1.41
0 771.47 70 179 7.87
0 794.46 71 52 1.67
0 933.44 63 36 1.10
2 963.99 70 56 2.19
0 1729.51 28 8 1.15

Flags: "T" = Tentatively associated
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Acguisition date

Channel

417.
539,
654.
.20
1454,
1542,
1588.
1867.
1928.
3460.

925

86
43
33

Left

412
535
649
920
1449
1529
1584
1860
1921
3456

Pw

10

9
11
11
13
28
11
13
37
10

WO WO

Cts/Sec

.01E-02
.63E-02
.51E-02
.42E-02
.59E-02
. 78E-03
.80E-03
. 79E-03
.7T6E-03
.92E-03

Page

g
5-MAR-2010 13:0

$Err

50.9
46.7
51.6
40.3
37.9
L
47.5
46.4
49.4
55.3

WO D L s s

SEff

.89E+4+00
.07E+00
.53E+00
.T4E+00
.91E+4+00
.B2E+00
.T7E400
.53E+00
.49E4+00
.11E-01

: 4
5:38
Flags

HoH3 HJaa4a9



VAX/VMS Nuclide Identification Report Generated

5-MAR-2010 15:06:18.55

TR EE R R FEE RS FEEEEERES SRR EEEEEEEEE RS R R RS S R R R R AR R R R R R I

GEL Laboratories LLC
2040 Savage Road

*
*

* Charleston, SC 29414

IR R RS E RS LR E SRR A SR EL LS SRR LSS SRS SRS A SR SRR E R R RS EEEREEEEEEEE SRR R
*

* DETECTOR DATA

*

* Configuration : DKA100: [CANBERRA.GAMMA.ARCHIVE. GAMMA]G1202052273 CNF;1

* Acquisition date : 5-MAR-2010 13:05:38. Detector SN# :

* Detector ID : GAMO2 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 02:00:03.72 Half life ratio : 8.00000

R R AR ESE LA ESEESE S EAESERERESEREEEE S ELESEEEEEEEEEREEEREEEEEEREREEEEEEEEEEEEEEEE S
*

* SAMPLE DATA

*

* Sample date : 19-FEB-2010 12:00:00 ©Nuclide Library SOLID

* Sample ID : 51202052273 Analyst initials: MXRI

* Batch Number : 957136 Sample Quantity

MSD ID :
LCS ID : 1032-A

******************************************************************************

Combined Activity-MDA Report

—---—- Identified Nuclides ----

Activity
Nuclide (pCi/GRAM)
K-40 3.407E+01
CD-108 2.540E+00
SN-126 2.487E-01
BA-137M 1.186E-01
C5-137 1.253E-01
TL~208 5.749E-01
BI-211 4.371E+00
PB-212 1.960E+00
BI-214 1.308E+00
PR~214 1.586E+00
RA-224 5.179E+00
RA-226 1.308E+00
AC-228 2.093E+00
RA-228 2.093E+00
TH~228 1.960E+00
TH-229 2.392E-01
TH-232 2.093E+00
TH-234 3.257E+00
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QC DATA

Act error

.856E+00
.481E-01
.282E-02
.360E-02
.B62E-02
.068E-01
.965E-~01%
.786E-01
.287E-01
.675E-01
.404E+00
.287E-01
.191E-01
.191E-01
.786E~01
.259E-01
.191E-01
.714E+00

[NCRTN oA NN (O F SIS RIS S (N R Wl o R 51 RV JU- T 93]

MSD
LCS

*

*

*

* CALIB. DATE/TIME : 29-OCT-2009 10:28:07.3MS Isotope
* .

*

*

Isotope
Isotope

MDA

(pCi/GRAM)

MNMNOONNNHEPRRPR oW o

.631F-01
.315E+00
.294E-01
.603E-02
.975E-02
.375E-02
.468E-01
.563E-02
.242E-01
.261E-01
.026E+00
.242E-01
.599E-01
.599E-01
.563E-02
.221E-01
.599E-01
L421E4+00

1.32540E+02 GRAM

A SRS R RN A EEEEESE R RS EEEEEEEEEEELEER RS R EERA SRS EEEEEE RS RS EEEEEEEEREEEEEREE SRR TR

MDA error

.304E-02
.320E-01
L294E-02
.689E-03
.021E-03
.379E-03
.002E-02
.207E-02
.318E-02
.611E-02
.210E-01
.318E-02
.323E-02
.323E-02
.207E-02
.997E-02
.323E-02
.367E-01

RO WWH PR RPN,y

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Act /MDA

.372
.932
. 921
.797
.797
.018
. 602
.498
.527
.575
L0350
.527
.050
.050
.498
.259
.050
.345




Combined Activity-MDA Report

Sample ID : G1202052273

—-——-— Identified Nuclides ---—-

(continued)
Acquisition date

5-MAR-2010 1

ge :
3:05:38

2

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRAM) (pCi/GRAM)
U-235 2.066E-01 8.192E-02 3.640E-01 6.265E-02 0.568
Np-237 7.421E-01 3.177E-01 3.917E-01 9.077E~02 1.895
U-238 3.257E+00 2.714E+00 2.421E+00 4.367E-01 1.345
ANH-511 1.958E-01 8.087E-02 5.042E-02 4.998E~03 3.883
—--—~ Non-Identified Nuclides ----

Key-Line

Activity K.L. Act error MDA MDA error Act /MDA
Nuclide (pC1i/GRAM) Ided (pCi/GRAM)
BE-7 2.192E-02 3.677E-01 5.960E-01 6.319E~-02 0.037
NA-22 -1.237E-02 5.077E-02 8.148E-02 7.224E~03 -0.152
NA-24 -1.981E-02 1.324E-01 Half-Life too short
SC-46 -3.197E-02 4.944FE-02 7.334E-02 7.457E-03 -0.436
V-48 3.945E-02 8.452E~-02 1.381E-01 1.351E-02 0.286
CR-51 4,249E-02 4,206E-01 7.031E-01 8.574E~-02 0.060
MN-54 2.811E-02 4.408E-02 7.538E~02 7.405E~03 0.373
CO-56 -2.979E-02 4.461E-02 6.803E-02 6.736E~03 -0.438
CO-57 1.309E-02 2.594E-02 4.357E-02 3.642E-03 0.300
CO-58 -7.984E-03 4.282E-02 6.882E-02 6.665E~03 -0.116
FE-59 -5.137E-02 9.453E-02 1.490E-01 1.420E-02 -0.345
CcO-60 -1.397E-02 4.659E-02 7.368E-02 6.865E~-03 -0.190
ZN-65 -3.451E-03 1.169E-01 1.669E-01 1.452E~-02 -0.021
SE-75 5.944E-03 4 .821E-02 7.603E~02 9.294E~-03 0.078
SR-85 7.953E-02 4_.509E-02 7.313E-02 7.240E-03 1.087
Yy-88 7.465E-03 3.712E~-02 6.359E-02 5.187E~03 0.117
Y-91 -1.373E+00 2.593E+01 4.268E+01 3.544E+00 -0.032
NB-94 2.836E-02 3.610E-02 6.315E-02 5.631E~03 0.449
NB-95 1.731E-03 5.941E-02 8.441F-02 7.903E~-03 0.021
NB-95M 3.775E-02 1.490E-01 2.265E-01 2.869E~-02 0.167
ZR-95 1.640E-02 8.368E-02 1.397E-01 1.417E~02 0.117
MO-99 -9.611E-02 1.106E+01 1.822E+01 2.928E+00 -0.005
TC-99M -3.936E+08 1.051E+09 Half-Life too short
RU-103 1.806E-02 4.441E-02 7.349E-02 1.090E-02 0.246
RH-106 3.286E-02 3.345E-01 5.630E-01 7.635E-02 0.058
RU-106 3.286E-02 3.344E-01 5.630E-01 5.113E-02 0.058
AG-108M 1.963E-02 3.354E~-02 5.658E-02 5.835E~03 0.347
AG-110M 2.533E-02 4.315E-02 6.621E-02 5.907E-03 0.383
SN-113 -2.449E-02 5.095E-02 §.092E-02 8§.281E~-03 -0.303
CD-115 7.960E+00 9.555E+00 1.620E+01 1.593E+00 0.491
SN-117M -1.859E~-02 5.578E-02 8.904E-02 8.772E~-03 ~0.209
TE-123M ~7.483E-03 3.013E-02 4.828E-02 4.790E-03 ~0.155
SB-124 -1.305E-02 8.011E-02 1.294E-01 1.180E-02 ~-0.101
SB-125 1.729E-02 9.708E-02 1.600E-01 1.634E~-02 0.108
TE-125M 1.147E+00 9.915E+00 1.650E+01 1.717E+00 0.070
I-126 -3.752E-02 2.586E~01 3.673E-01 3.177E-02 -0.102
SB-126 3.431E-02 1.650E-01 2.527E-01 2.286E-02 0.136
SB-127 4,919E-01 1.254E+00 2.138E+00 2.395E-01 0.230
1-131 1.047E-01 1.133E-01 1.963E-01 2.200E-02 0.533
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Combined Activity-MDA Report
G1202052273

Sample ID

(continued)
Acgquisition date

-——- Non-Identified Nuclides ----

Nuclide

TE~132
BA-133
I-133
C5~134
C5-135
I-135
C5~-136
CE-139
BA-140
LA~140
CE-141
CE~-143
CE-144
PM-144
PR~144
PM-146
ND-147
PM-149
EU-152
GD-153
EU~-154
EU-155
TB-160
HO-166M
TA-182
IR~-192
HG-203
BI-207
PR-210
PB-211
BI-212
RN-219
RA-223
AC-227
TH-227
PA-231
TH-231
PA-233
PA-234
PA-234M
NP-239
AM-241
CM-247
CF-249
CF-251

Key-Line

Activity K.L.

(pCi/GRAM)

-5.278E-01
-3.680E-02
7.436E-04
1.485E-01
3.935E-01
-1.452E+08
5.749E-02
-4.708E-03
1.444E-01
-7.654E-02
-2.422E-02
5.915E-04
-1.425E-01
1.061E-02
7.896E-01
~-1.723E-03
-6.639E-02
~1.248E+01
-2.709E-02
7.551E-02
.506E-02
.285E-02
.484E-02
.651E-02
.145E-02
.216E-02
.175E-03
.577E-02
.446E400
.884E-01
.544E+00
~-2.466E~-01
-4 _(021E-01
1.394E-01
1.394E-01
-4.912E-01
-4.021E-01
-6.421E-03
4.880E-02
5.259E+00
7.613E-03
3.488E-02
2
3
1

| )
(98]

NGO WS oL

i

.538E-02
.939E-02
.556E-01
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Act error

.810E-01
.216E-02
.474E-03
.198E-02
L.924E-01
.639E+08
.192E-01
.243E-02
.853E-01
.675E-02
.506E-02
.054E-05
.128E-01
.621E-02
.708E+00
.797E-02
.159E-01
.802E+01
.099E-01
.736E-02
.439E-01
.141E-01
.483E-01
.310E-02
.230E-01
.982E-02
.632E-02
.381E-02
.257E+00
.304E-01
.019E+00
.487E-01
.152E-01
.751E-01
.753E-01
.508E+00
.152E-01
.737E-02
.651E-01
. 734E+00
.968E-01
.960E-01
.094E-02
L423E-02
.A478E~-01

PSP OHFENNOS RO WNO RO RNWNORONWR N =G

MDA
{(pCi/GRAM)

1.024E+00
7.057E-02
Half-Life
1.042E-01
3.121E-01
Half-Life
2.072E-01
5.207E-02
4.675E-01
1.251E-01
1.043E-01
Half-Life
.369E-01
L132E-02
.5B6E+00
.645E-02
.772E-01
.128E+02
.792E-01
.500E-01
.310E-01
.924E-01
.538E-01
.103E-01
.638E-01
.727E-02
.934E-02
.087E-01
.893E+00
.249E4+00
.375E+00
.048E-01
.141E+00
.139E-01
.739E-01
LA82E+00
.141E+00
.116E-01
.959E-01
.002E+01
.553E-01
.039E-01
.409E-02
.622E-02
L.249E-01

N-IODWRHFUORRPRNS AR PP OO WHENEP N OIS, W

Page : 3
5-MAR-2010 13:05:38

MDA error

1.784E-01
1.037E-02

too short

1.003E-02
4.129E-02

too short

1.998E-02
5.342E-03
1.600E-01
1.131E-02
9.744E-03

too short

.165E-02
.442E-03
.068E-01
.020E-03
.531E-01
.017E+01
.106E-02
.363E-02
.670E-02
.687E-02
.565E-02
.909E-03
.069E-02
.032E-03
.706E-03
.982E-03
.411E-01
.078E-01
.758E-01
.109E-01
.180E-01
.971E-02
.587E-02
L.236E-01
.180E-01
.360E-02
.158E-01
.091E+0Q0
.493E-02
.490E-02
.429E-03
.713E-03
.361E-02

MN~NOAMNORFRENSIJONP OO WONF N NP E WS O,

Act /MDA

-0.
-0.

- 1.
1.

0.
-0.
0.
-0.
-0.

-0.
0.
0.

~-0.

-0.

-0.

-0.
0.

L152

.275

.334

.422

.086

.181

.118

.145

.449

.391

.850

.350

.352

.294

.294

.198

.332

.058

.082

.525

.012

.115

.396

.517

. 692

I |
(o]

RPOCOoOOoOOoOOoOOoOOoOo

[ [
elelelelelolielelele]o]

b {
oooO

515
521

425
261

278
090
309
612
232

423
173
172
023
068
111
151
504




VAX/VMS Nuclide Identification Report Generated

P R E R R R e R E RS E R E AR R R R A REEESEEEEEEEE SRR SRR R R R EEEEEEEREEEESEEEEEEEEEEEESE]

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
(RS E PR EEEE LR LS LRSS LR LA LSRR SRS R R LS R LSRR RS SRR ELEEEEEEEEEEEEEEEEE RS EE]
* w
* DETECTOR DATA *
* *
* Configuration : SYSS5SYSROQT: [ALPHA.ARCHIVE.GAMMA]G1202052273 *
* Acquisition date : 5-MAR-2010 13:05:38 Detector SN# : *
* Detector ID : GAMO2 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 02:00:03.72 Half life ratioc : 8.000 *
IR R R R R R RS SRR RN NS E R EEE S E SRR R SRR S E S EREER SR EEEEREEEEEEEEEEEEEEEEEEEEEEEE R
* *
* SAMPLE DATA *
* *
* Sample date : 19-FEBR-2010 12:00:00 Nuclide Library : SOLID *
* Sample ID : G1202052273 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.3254E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
AEkEA KKk A A AKX KA KA XA A AR A KA A A A A AR A A A A A A AT A A AN A AR A A A A AT AR A A A A A b dr A kA A A A A b A Ak kA A AR A A k& xx
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 29-0CT-2009 10:28:07 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
R RS S S SRS RSESEREEEEEEESEEEREREEREREEEEEEEESEREEEEESEEEEEEER SRR EE R RS R

Combined Activity-MDA Report

-——— Identified Nuclides ----

Activity Act Error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 3.407E+01 3.779E+00 3.322E-01 1.928E+00
CD-109 2.540E+00 9.291E-01 6.910E-01 4.740E-01
SN-126 2.487E-01 9.096E-02 6.804E-02 4.641E-02
BA-137M 1.186E-01 5.252E-02 3.355E~02 2.680E-02
CS-137 1.253E~-01 5.549E-02 3.544E-02 2.831E-02
TL-208 5.749E-01 1.046E-01 3.246E-02 5.339E-02
BRI-211 4.371E+00 6.826E-01 1.782E-01 3.483E-01
PBR-212 1.960E+00 2.730E-01 4.944E-02 1.393E-01
BI-214 1.308E+00 2.241E-01 6.320E-02 1.144E-01
PB-214 1.586E+00 2.621E-01 6.479E-02 1.337E-01
RA-224 5.179E+00 1.376E+00 5.302E-01 7.018E-01
RA-226 1.308E+00 2.241E-01 6.320E-02 1.144E-01
AC-228 2.093E+00 4.107E-01 1.313E-01 2.095E-01
RA-228 2.093E+00 4.107E-01 1.313E-01 2.095E-01
TH-228 1.960E+00 2.730E-01 4,944E-02 1.393E-01
TH~229 5.229E-02 5.622E-01 4.784E-01 2.869E-01
TH-232 2.093E+00 4.107E-01 1.313E-01 2.095E-01
TH-234 3.257E+Q0 2.660E+00 1.279E+00 1.357E4+00
U-235 1.164E-01 2.172E-01 1.898E-01 1.108E-01
NP-237 7.421E-01 3.113E-01 2.05%E-01 1.588E-01
U-238 3.257E+00 2.660E+00 1.279E+00Q 1.357E+00
ANH~511 1.958E-01 7.925E-02 2_573E-02 4.043E-02
---~ Non-Identified Nuclides ----
Key~Line
Activity K.L Act error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
BE-7 2.192E-02 3.604E-01 3.045E~01 1.839E-01 NOT IDENT.
NA-22 -1.237E-02 4.975E-02 4,092E-02 2.538E-02 NOT IDENT.
NA-24 -1.981E+04 2.596E+05 0.000E+00 1.324E+05 SHORT HLIF
SC-46 -3.197E-02 4.845E-02 3.707E-02 2.472E-02 FAIL ABUN
V-48 3.945E-02 8.283E-02 6.970E-02 4.226E-02 NQT IDENT.
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CR-51 4,249E-02 4.122E-01 3.617E-01 2.103E-01 NOT IDENT.
MN-54 2.811E-02 4.,320E-02 3.814E-02 2.204E-02 NOT IDENT.
CO-56 -2.979E-02 4.371E-02 3.442E-02 2.230E-Q02 NOT IDENT.
Co-57 1.309E-02 2.542E-02 2.278E-02 1.297E-02 NOT IDENT.
CO-58 -7.984E-03 4.196E-02 3.484E-02 2.141E~-02 NOT IDENT.
FE-59 -5.137E-02 9.264E-02 7.502E-02 4.727E-02 NOT IDENT.
Co-60 -1.397E-02 4.565E-02 3.698E-02 2.329E-02 NOT IDENT.
ZN~65 -3.451E-03 1.146E-01 8.405E-02 5.845E-02 NOT IDENT.
SE-75 5.944E-03 4.,724E-02 3.924E-02 2.410E-02 NOT IDENT.
SR-85 7.953E-02 4.419E-02 3.732E-02 2.254E-02 NOT IDENT.
Y-88 7.465E~-03 3.638E-02 3.173E-02 1.856E~02 NOT IDENT.
Y-91 -1.373E+00 2.541E+01 2.146E+01 1.296E+01 NOT IDENT.
NB-94 2.,836E-02 3.538E-02 3.205E-02 1.805E-02 NOT IDENT.
NB-95 1.731E-03 5.822E-02 4.278E-02 2.971E-02 NOT IDENT.
NB-95M 3.775E-02 1.461E-01 1.172E-01 7.452E-02 NOT IDENT.
ZR-95 1.640E~02 8.201E-02 7.082E-02 4.184E-02 NOT IDENT.
MO-98 ~9.611E-02 1.084E+01 9.241E+00 5.532E+00 NOT IDENT.
TC-99M -3.936E+14 2.059E+15 0.000E+00 1.051E+15 SHORT HLIF
RU-103 1.806E-02 4.353E-02 3.752E-02 2.221E-02 FAIL ABUN

RH-106 3.286E-02 3.278E-01 2.864E-01 1.672E~01 NOT IDENT.
RU-106 3.286E-02 3.278E-01 2.864E-01 1.672E-01 NOT IDENT.
AG-108M 1.963E-02 3.287E-02 2.896E-02 1.677E-02 NOT IDENT.
AG-110M 2.533E-02 4,229E-02 3.364E-02 2.158E-02 NOT IDENT.
SN-113 -2.449E-02 4.993E-02 4,.149E-02 2.548E-02 NOT IDENT.
CD-115 7.960E+00 9.364E+00 8.265E+00 4.777E400 NOT IDENT.
SN-117M -1.859E-02 5.467E-02 4,635E-02 2.789E-02 NOT IDENT.
TE-123M -7.483E-03 2.953E-02 2.513E-02 1.507E-02 NOT IDENT.
SB-124 -1.305E-02 7.851E-02 6.466E-02 4.005E-02 NOT IDENT.
SB-125 1.729E-02 9.514E-02 8.191E-02 4.854E-02 FAIL ABUN

TE-125M 1.147E+00 9.717E+00 8.641E+00 4.958E+00 NOT IDENT.
I-126 -3.752E-02 2.534E-01 1.866E-01 1.293E-01 NOT IDENT.
SB~126 3.431E-0Q2 1.617E-01 1.282E-01 8.252E-02 NOT IDENT.
SB-127 4.919E-01 1.229E+00 1.086E+00 6.272E-01 NOT IDENT.
I-131 1.047E-01 1.111E-01 1.008E-01 5.666E-02 NOT IDENT.
TE-132 -5.278E-01 6.674E-01 5.300E-01 3.405E-01 NOT IDENT.
BA-133 -3.680E-02 5.111E-02 3.624E-02 2.608E-02 FAIL ABUN

I-133 7.436E+02 2.888E+03 0.000E+00 1.474E+403 SHORT HLIF
Cs5-134 1.485E-01 7.054E-02 5.277E-02 3.599E-02 FAIL ABUN

C5-135 3.935E-01 1.886E-01 1.611E-01 9.621E-02 NOT IDENT.
I-135 -1.452E+14 5.172E+14 0.000E+00 2.639E+14 SHORT HLIF
CS-136 5.749E~02 1.168E-01 1.044E-01 5.959E-02 NOT IDENT.
CE-139 -4.708E-03 3.178E-02 2.709E-02 1.621E-02 NOT IDENT.
BA-140 1.444E-01 2.796E-01 2.384E-01 1.426E-01 NOT IDENT.
LA-140 ~7.654E-02 8.501E-02 6.257E-02 4.,337E-02 FAIL ABUN

CE-141 -2.422E-02 6.376E-02 5.437E-02 3.253E-02 NOT IDENT.
CE-143 5.915E+02 1.775E+02 0.000E+0Q0 9.054E+01 SHORT HLIF
CE-144 -1.425E-01 2.085E-01 1.759E-01 1.064E-01 NOT IDENT.
PM-144 1.061E-02 3.549E-02 3.113E-02 1.811E-02 NOT IDENT.
PR-144 7.896E-01 2.654E+00 2.328E+00 1.354E+00 NOT IDENT.
PM-146 -1.723E-03 4.701E-02 3.910E-02 2.399E-02 NOT IDENT.
ND-147 -6.639E-02 6.036E-01 4.984E-01 3.080E-01 FAIL ABUN

PM-149 -1.248E+01 6.666E+01 5.816E+01 3.401E401 NOT IDENT.
EU-152 -2.709E-02 1.077E-01 9.207E-02 5.493E-02 FAIL ABUN

GD-153 7.551E-02 9.541E-02 7.869E-02 4.868E-02 NOT IDENT.
EU-154 ~3.506E-02 1.411E-01 1.160E-01 7.197E-02 NOT IDENT.
EU-155 5.285E-02 1.118E-01 1.009E-01 5.704E-02 FAIL ABUN

TB-160 8.484E-02 1.454E-01 1.283E-01 7.416E-02 FAIL ABUN

HO-166M 4_651E-02 6.184E-02 2.598E-02 3.155E-02 FAIL ABUN

TA-182 -3.145E-02 2.186E-01 1.829E-01 1.115E-01 FAIL ABUN

IR~192 1.216E-02 3.902E-02 3.461E-02 1.991E-02 FAIL ABUN

HG-203 8.175E-03 4.539E-02 3.575E-02 2.316E-02 NOT IDENT.
BI-207 1.577E-02 6.253E-02 5.479E-02 3.190E-02 FAIL ABUN

PB-210 4.446E+00 6.132E+00 5.253E+00 3.129E+400 NOT IDENT.
PB-211 -4.884E-01 8.138E-01 6.400E-01 4,152E-01 NOT IDENT.
BI~-212 2.544E+00 9.983E-01 6.973E-01 5.093E-01 FAIL ABUN

RN-219 ~-2.466E-01 4.397E-01 3.612E-01 2.244E-01 FAIL ABUN

RA-223 -4.021E-01 7.989E-01 5.868E-01 4,.076E-01 FAIL ARUN

AC-227 1.394E-01 2.696E-01 2.447E-01 1.376E-01 FAIL ABUN

TH-227 1.394E-01 2.698E-01 2.447E-01 1.376E-01 FAIL ABUN

PA-231 -4.912E-01 1.478E+00 1.280E+00 7.541E-01 NOT IDENT.
TH-231 -4,021E-01 7.989E-01 5.868E-01 4.076E-01 FATIL ABUN

PA-233 ~6.421E-03 6.602E-02 2.745E-02 3.368E-02 FAIL ABUN

PA-234 4.880E-02 3.578E-01 3.009E-01 1.825E-01 NOT IDENT.
PA-234M 5.259E+00 5.620E+Q0 5.055E+00 2.867E+00 NOT IDENT.
NP-239 7.613E-03 3.889E-01 3.428E-01 1.984E-01 FAIL ABUN

AM-241 3.488E-02 1.921E~01 1.607E-01 9.800E-02 NOT IDENT.
CM-247 -2.538E-02 4,012E-02 3.284E-02 2.047E-02 FAIL ABUN

CF-249 3.939E-02 4.335E-02 3.908E-02 2.212E-02 NOT IDENT.
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Cr-251

~-1.556E-01
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1.448E-01

1.169E-01

7.388E-02 NOT IDENT.
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GEL Laboratories LLC
2040 SAVAGE ROAD
CHARLESTON , SC 29417

*
L3
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

*
*
*
*

IR R E R R E ST EEEREESESERESSSEAEREESE ST RARSES LR EEERESESRERE R EEEEERERESESEEEEEEENSE]
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ENERGY

46.
49,
57.
59.
03.
63.
64.
67.
69.
70.
2.
72.
72.
4.
74,
4.
74.
77.
77.
77.
79.
79.
80.
80.
80.
.00
.07
.07
.79
-79
.43
.48
.55
.79
.94
.57
.03
.47
.96

116.
117.
121.
121.
122.
123.
131.
133.
136.

54
72
36
54
29
29
28
15
67
83
81
87
87
82
82
82
97
11
11
11
69
80
12
19
57

255.
285.

0.
280.
307.
307.
292.
332.
299,
347.
360.
360.
360.
362.
362.
362.
362.
388.
388.
388.
329.
347.
0110
360.
397.
418.
422.
422 .
377.
377.
424 .
366.
366.
366.
366.
367.
367.
368.
369.
370.
371.
371.
372.
310.
344.
344,
355.
283.
273.
302.
346.
312.
309.
323.
322.
302.
311.
295.
252.
265.
259,
266.
266.
291.
338.
318.
274,

360

MDA COUNTS

4146
7599
0000
8718
5052
5052
71lel
5861
8700
4093
4187
4762
4762
3400
3400
3400
4818
4064
4064
4064
6556
4597

0754
5496
7473
8293
8293
0343
0343
1136
5437
6043
8102
9415
4867
8824
2600
5332
5075
7534
7534
3894
4559
4765
4765
1346
9500
1890
3546
5209
3619
6107
3689
9432
7023
5283
4222
7935
0678
0751
3493
4869
8897
6395
6986
1937
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136.
1490.
140.
143.
144,
144,
145.
152.
153.
154.
154.
156,
158.
159,
162.
163.
165.
176.
177.
181.
184.
185.
193.
197.
205.
210.
215.
222.
227.
228.
228.
235.
235.
235,
238.
238.
240.
242,
244,
252.
252.
256.
256.
260.
264.
268.
269.
269.
271.
273.
276.
277.
277.
278.
279.
279.
280.
283.
284,
283.
285.
287.
293.
295,
295,
298.
299,
299,
300.
300.
300.
301.
302.
304.
304.
304.
308.
311.

278.
293.

273.
267.
267.
307.
274.
278,
276.
276.
316.
287.
280.
269,
288.
284,
283.
309.
258,
277.
278,
248,
247,
228,
233.
237.
247.
246.
257.
257.
258.
255.
255.
198.
198.
199.
199.
197.
202,
210.
189.
189
179.
le2.
149,
172.
172.
142,
142,
175.
193.
183.
190.
183.
179.
150.
169,
175.
173.
163.
149.

155.
141.
142.
143,
143.
143.
143.
143,
141.
121.
143.
143.
149,
136.
145,

4931
7505

.0000

6506
6628
6628
5381
3452
8936
1602
1602
9527
5335
3225
1111
5468
2891
2996
7502
8595
6067
1008
7985
7175
3584
3448
5737
4761
6951
3514
3582
1795
4510
4510
8535
8535
3777
6018
0094
7728
9041
2532

.2532

3721
8806
6744
7818
7818
1177
4676
8281
6011
6430
7852
6670
3215
0590
7261
3650
7055
6202
0631

.0000

2103
8784
2286
9156
9156
9320
9320
9367
1010
7551
0195
0195
3407
9331
8807
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316.
319.
320.
323.
323.
328.
333,
334,
334.
338.
338.
338.
338.
338.
340.
340.
344,
351.
351.
356.
364.
366.
383.
388.
388.
391,
400.
401.
402.
404,
410.
414,
423,
427,
427,
433,
453,
463.
468.
473,
476,
477.
487,
492.
497.
511.
514.
227.
529,
531.
537.
546,
563,
569.
569.
569.
583.
600.
602.
604.
609.
609.
610.
614.
618.
621.
621.
633.
635.
636.
645.
657.
661.
661.
664.
666.
666.
677.

168.
160.
174.
171.
171.
175.
169,
173.
173.
173.
173.
173.
173.
173.
156.
156.
159,
130.
130.
148,
109.
143.
L7825
113.
118.
144,
115.
132.
132.
136.
110.
112.
108.
104.
102.
106,
103.
103.
128,
114.
114.
108.
96.
84.
93.
94,
.6862
85.
.0000
100.
82.
.0000
93.
89.
.0064
89,
88.
102.
.1335
94.
90.
90.
90.
86.
81.
78.
8.
92.
79.
74 .
87.
73.
86.
86.
.0000
82.
82.
7.

126

3817
2352
6453
5984
5984
4142
9387
1789
1789
7613
7613
7668
7668
7668
9889
2988
8334
3577
4531
0156
0063
9114

0715
1613
7565
1639
6045
6620
89934
9095
2433
8292
9345
9140
4871
7242
9606
2178
6990
9822
5916
2723
6591
6216
4339

4219

0305
5499

3136
9967

1068
8630
7588

2328
1276
1276
1773
9486
2088
5695
5695
2052
1417
4714
1192
0355
8566
8566

9131
9194
9230
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685.
695.
696.
696.
697.
702.
706,
711.
720.
721.
722.
122.
723.
724 .
727.
733.
735.
739.
747.
752.
753.
756,
763.
765,
766,
777,
778.
783.
785,
795,
801.
810.
810.
815.
818.
832.
834.
836.
846,
856.
860.
871.
873.
875.
879.
880.
883.
884.
889.
898,
911.
911.
911.
926.
937.
944,
946.
949,
962.
964,
966.
968.
968.
968.
983.
99%96.
1001.
1004,
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112,
1115.

L1590
.8766
.8082
.8082
L9135
.1262
.0862
.6210
.7435
.0000
.9870
.9908
. 6445
.3976
. 6680
.8684
.0884
.1996
.5059
. 7484
.8052
.8438
. 7480
.8444
.5498
.2319
. 6230
.6427
.7753
. 9855
.9370
.3672
L4012
.5646
.4927
.5104
.2268
.0000
.6140
.5208
.8953
.2066
.8682
.0000
. 3157
L7448
.4938
.3625
.8637
L4210
.7998
.7998
.7998
.2144
. 3245
.3613
.6348
.6868
.1846
.2188
.2603
L3152
L3152
. 3152
.2396
.3662
L3452
.3447
.9303
.0000
.6961
. 6426
.6426
.5443
.3676
L7896
.3923
.2400
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271.
1274.
1274.
1291.
1298,
1312.
1332.
1365.
1368.
1384.
1408.
1457,
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764,
1764.
1770.
1771.
1791.
1836.

55.
55.
55.
62.
.0000
65.
62.
53.
76.
70.
7.
96.
81.
.0000
35.
54.
54.
50.
.0000
47,
43.
39.
.0000
30.
3qQ.
.0000Q
30.
L1377
26.
27.
15.
.0000
15.
20.
20.
21.
63.
.0000
12.

5370
5370
5417
0919

8750
0885
5386
286l
7695
5820
7200
9868

8542
8971
8993
1506

4131
6229
9172

8630
0207

4325

5259
8896
8936

1998
2734
2734
9899
8109

7411



TOTAL URANIUM BY GAMMA SPEC
Sample:G1202052273

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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REPORT

9.7422E+00
7.9132E+Q0
4.0373E~06
3.8069E+00

ug/g
ug/g
ug/g
ug/g
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ANALYSIS DATE: 5-MAR-2010 13:05:38.92 SAMPLE ALQT: 132.540 GRAM

* *
* GEL Laboratories LLC *

* 2040 SAVAGE ROAD *
* CHARLESTON ,SC 29417 *
* GROSS GAMMA REPORT *
* *
* *
P S I I I R R AT RN ER RS ER SR EEEEE R EEEEE SR R R I
* *
*  BATCH ID : 957136 SAMPLE ID : G1202052273 *
*  ANALYST : MXR1 DETECTOR  : GAM02 *
*  SAMPLE DATE : 19-FEB-2010 12:00:00.00 COUNT TIME : 0 02:00:00.00 *
* *
* *
* *

IR SRS R R RN RS ESEEE RN SRS EEREEESEEEREEEEEEELEEEEESEREREEEEEEEEEEEEREEESEREEREREEEES

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 1.089E+01

GROSS GAMMA ERROR (pCi/GRAM ) : 1.586E+00
GROSS GAMMA MDA (pCi/GRAM ) : 3.876E+400
GROSS GAMMA DLC (pCi/GRAM ) : 1.881E+00
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VAX/VMS Nuclide Identification Report Generated

8-MAR~2010 10:47:12.53

AA KA A A A AT AN A A AR A A A A A A A ETLA AR A AR AL AT XA A A A A A A AR AR A A A A A A A AR A A A A A A AR RN A A A A AR A Ak Ak XK LK

GEL Laboratories LLC

*
*
*

2040 Savage Road
Charleston,

SC 29414

*
*

PR R R R EEE LR EEEE SRR EREREEEEREEEEEEE S SRR R RIS R R I I I R R

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G1202052274,CNF;1
26-FEB-2010 00:00:00 Acquisition date

Configuration

Sample date
Sample ID

Detector name :
Elapsed live time:

Energy tolerance
Abundance limit

Batch ID
Matrix Spike ID

********************************************************************************

Pk It

Wwao-dand N

10
11
12
13
14
15
16
17
18
19
20
21
22

Flag:

COVRVOOCOC OO OO OOMNMNG

G1202052
GAMO2
0 01:00:
1.50000
75.00000
957136

274

00.00
kev

Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS

ID

8-MAR-2010 09:46:42.
1.55440E+02 GRAM

CAN

0 01:00:02.71

: MXR1

5.00000
1032-A

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
59.18 2212 644 1.01 117.54 112 11 6.14E-01
74.43 146 379 1.08 148.06 145 14 4.06E-02
76.87% 234 365 1.09 152.95 145 14 6.49E-02
87.73 1314 615 1.05 174.68 169 11 3.65E-01
92.31%* 77 342 0.92 183.84 180 8 2.14E-02

121.78 213 374 0.99 242.81 238 10 5.93E-02

238.29%* 478 295 0.97 475.95 472 8 1.33E-01

294 .96% 162 187 0.97 589.36 586 9 4.49E-02

338.22%* 149 260 1.56 675.91 669 15 4.14E-02

351.57* 219 212 1.18 702.64 699 10 6.09E-02

582.88%* 193 142 1.60 1165.52 1157 13 5.35E-02

609.15* 160 143 1.11 1218.09 1211 14 4.45E-02

661.21 2027 112 1.56 1322.29 1316 13 5.63E-01

726.82 48 47 1.51 1453.58 1450 7 1.34E-02

910.88* 69 90 1.31 1821.94 1820 7 1.92E-02

968.26* 52 83 1.41 1936.78 1933 9 1.44E-02

1172.58 1600 63 1.85 2345.73 2339 14 4.44E-01

1331.81 1524 33 1.91 2664.42 2656 19 4.23E-01

1405.61 18 4 2.39 2812.13 2808 12 5.05E-03

1408.03 8 4 1.38 2816.99 2808 12 2.28E-03

1460.30* 15 9 1.08 2921.60 2914 12 4.22E-03

1763.90* 33 7 2.57 3529.32 3324 13 9.15E-03
"*" = Peak area was modified by background subtraction
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%Err

3.
23,
15.

4.
45.
18.

7.
17.
25.
14,
14.
17.

2.
27.
26.
34.

2.

2.
28.
95.
52.
24.

~NOWOoOJdJoamahUO-dUNNoWOTYTW oY

0.1%

Fit

1.11E+00

1.92E4+00

*



VMS Nuclide Identification Report V3.1 Generated

Configuration
BAnalyses by
Sample title
Sample date

Sample ID

Sample type
Detector name
Elapsed live time:

Peak Widt

h

(FWHM)

Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

8-MAR-2010 10:47:15

DKA100: [CANBERRA.GAMMA .ARCHIVE.GAMMA]G1202052274 .CNF;1
: PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
: MXR1 :

: 26-FEB-2010 00:00:00 Acquisition date
Sample quantity
Sample geometry

G1202052274
SOLID
GAMMA?Z
0 01:00:00.00
3.00
1.50 kev
Yes

: Empirical

75.00

Full Combined Activity-MDA Report

—~=-— TIdentified Nuclides ----

Line Energy
Nuclide Ided (keV)

K-40
Co-57

CO-60
CD-109
SN-126

BA-137M
€5-137
TL-208

BI-211

PB-212

BI-214

PB-214

RA-226

AC-228

+
+

+ 4+ 4+ T T s

+ 4 +

+ 4+ ++

1460.
122,
136.

1173.

1332.

88.
64.
86.
87.
661.
661,
277,
583,
860.
72,
351.
74,
77.
238.
300.
609.
1120.
1764.
74.
77.
242,
295,
351,
609.

1120.

1764.
338.
911.
968.

Activity

Key (pCi/GRAM)

*
*

.690E-01
.982E-01
L407E-01
.242E+00
.655E4+00
.298E+01
.247E-01
.350E+01
.247E+00
L262E+00
.559E+00
.747E-01
.778E-01
.749E-01
.013E+00
.445E+00
.701E+00
.532E+00
.188E+00
.838E+00
.682E-01
.306E+00
.154E+00
.015E+00
.701E+00
.943E+00
.112E+00
.874E-01
.682E-01
.306E+400
.154E+00
.850E+00
.237E-01
.067E+00

HORRFFE-JORFRRENWRER-JQPRERPRRNOWBONNWENDWSTWR Oy
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Detector geometry:
Elapsed real time:

Confidence level
Half life ratio
Systematic Error
Efficiencies at
WTM error limit

Act error

.106E-01
L442E-02
.377E-01
.064E-01
.175E-01
.479E+00
.040E-01
.760E+00
.409E-01
.229E-01
.532E-01
.952E-01
.481E-01
.092E-01
.616E+00
.626E-01
.323E-01
.895E-01
.380E-01
.691E+00
.871E-01
.424E-01
.782E-01
.465E+00
.912E-01
.397E-01
.130E-01
.811E-01
.871E-01
LA24E-01
.782E-01
.218E+00
.504E-01
.900E-01

NEEREOONNS QOO IR Do s I o S

MDA

(pC1i/GRAM)

RPONQeaFRPNNEHORE BRI ORP R RPRPRRENORENDO RN

. 735E-01
.647E-02
.750E-01
.215E-01
.595E-02
.158E+00
L482E+00
L955E-01
.137E-01
.180E-01
.247E-01
.209E+00
.095E-01
.183E+00
.937E+00
.107E-01
.638E-01
.469E-01
.113E-01
.642E+00
.096E-01
.346E+00
.238E-01
.708E+00
.641E-01
.205E4+00
.380E~01
.503E-01
.096E-01
.346E+00
.238E-01
.154E-01
.607E-01
.071E+00

8-MAR-2010 09:46:42
155.44 GRAM

CAN
0 01:00:02.71 0.1%
5.00 %
8.00
0.00 %
Peak Energy
3.00

MDA error Act /MDA

6.403E-02 0.993
5.536E-03 2.982
5.424E-02 0.592
9.787E-03 51.359
8.940E-Q3 69.357
2.167E-01 15.282
2.199E-01 -0.152
3.729E-01 15.076
2.136E-02 15.196
1.017E-02 44,591
1.076E-02 44,591
1.856E-01 0.558
1.095E~02 4,365
1.247E-01 0.317
7.692E-01 0.673
8.199E-02 3.441
1.261E-01 1.765
4.891E-02 2.802
2.666E-02 5.623
3.593E-01 0.696
2.225E~02 3.664
1.472E-01 0.970
3.592E-02 2.724
2.018E-01 1.765
1.173E-01 2.802
1.586E-01 1.613
6.072E-02 2.540
3.196E-02 3.546
2.225E-02 3.664
1.472E-01 0.970
3.592E-02 2.724
3.034E-01 2.587
7.168E-02 1.469
2.660E-01 0.996



Full Combined Activity-MDA Report (continued) 2

Page :
Sample ID : G1202(052274 Acguisition date : 8-MAR-2010 03:46:42

———=- Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)

RA-228 + 338.32 1.850E+00 1.218E+4Q0 7.154E-01 3.034E-01 2.587
+ 911.20 * 8.237E-01 4.504E-01 5.607E-01 7.168E-02 1.469

+ 968.97 1.067E+00 7.900E-01 1.071E+00 2.660E-01 0.9%6

TH-228 + 74.82 1.701E+00 8.159E-01 9.638E-01 8.514E-02 1.765
+ 77.11 1.532E+00 4,.895E-01 5.469E-01 4.891E-02 2.802

+ 238.63 * 1.188E+00 2.380E-01 2.113E-01 2.666E-02 5.623

300.09 1.838E+00 2.022E+00 2.642E+00 1.633E+00 0.696

TH-232 + 338.32 1.850E+0Q0 9.550E-01 7.154E-01 8.225E-02 2.587
+ 911.20 * 8.237E-01 4.504E-01 5.607E-01 7.168E-02 1.469

+ 968.97 1.067E+00 7.900E-01 1.071E+00 2.660E-01 0.996

NP-237 + 86.48 * 9.689E+00 2.420E+00 6.466E-01 1.498E-01 14.985
95.86 -4,090E-01 1.496E+00 2.196E+00 5.316E-01 -0.186

AM-241 + 59.54 * 1.484E+01 1.524E+00 5.725E-01 4.690E-02 25.919

—=--— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pC1i/GRAM)
BE-7 477.60 * 4.726E-01 6.714E-~01 1.128E+00 1.196E-01 0.419
NA-22 1274.54 * -1.664E-02 6.309E-02 1.000E-01 8.868E-03 -0.166
NA-24 1368.63 * -3.566E-03 6.309E~-02 Half-Life too short
SC-46 889.28 * -1.450E-01 9.856E-02 1.404E-01 1.427E-02 -1.033
1120.55 2.028E-01 1.187E-01 2.163E-01 1.868E-02 0.938
V-48§ 944.13 -1.238E+00 2.113E+00 3.272E+00 3.274E-01 -0.378
983.53 * 8.174E-02 1.602E-01 2.663E-01 2.605E-02 0.307
1312.11 -2.401E-02 1.003E-01 1.590E-01 1.456E-02 -0.151
CR-51 320,08 * -7.587E-02 6.337E-01 1.047E+00 1.277E-01 -0.072
MN-54 834.85 * 9.716E-02 7.924E-02 1.399E-01 1.374E-02 0.694
C0-56 846.77 * -1.158E-02 8.601E-02 1.387E-01 1.373E-02 -0.084
1037.84 -2.615E-01 6.730E-01 1.093E+00 1.072E-01 -0.239
1238.28 8.777E-02 1.062E-01 1.931E-01 1.703E-02 0.455
1771.35 -8.203E-01 4.356E-01 4.190E-01 3.539E-02 -1.958
CO-58 810.76 * -4,850E~02 8.501E-02 1.328E-01 1.286E-02 -0.365
FE-59 1099.45 ~* 7.205E-02 2.121E-01 3.614E-01 3.445E-02 0.199
1291.59 -2.819E-02 1.660E-01 2.661E-01 2.691E-02 -0.106
ZN-65 1115.54 * -3.099E-01 2.259E-01 3.386E-01 2.945E-02 -0.915
SE-75 + 121.12 1.020E+00 3.896E-01 4.619E-01 5.027E~-02 2.209
136.00 3.599E-02 6.400E-02 1.072E-01 9.492E-03 0.336
264.66 * -6.394E-02 7.897E-02 1.270E-01 1.553E-02 -0.503
279.54 -5.453E-02 1.944E-01 3.216E-01 4.062E-02 -0.170
400.66 -9.540E-02 5.330E-01 8.631E-01 1.054E-01 -0.111
SR-85 514.00 * -1.261E-01 8.529E-02 1.231E-01 1.218E-02 -1.025
Y~-88 898.04 -1.2408E-01 1.109E-01 1.645E-01 1.687E~02 -0.754
1836.06 * -3.394E-02 5.226E-02 7.272E-02 5.932E-03 -0.467
Y-91 1204.77 * -1.350E+01 2.969E+01 4.643E+01 3.855E+00 -0.291
NB-94 702.65 * 3.879E-02 6.409E-02 1.106E-01 9.863E-03 0.351
871.09 3.158E-02 8.496E-02 1.417E-01 1.424E-02 0.223
NB-95 765.81 * 2.266E-02 8.352E-02 1.395g~01 1.306E-02 0.163
NB-95M 235.69 * 9.923E-02 2.265E-01 3.480E-01 4.407E-02 0.285
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Full Combined Activity-MDA Report (continued) Page : 3
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 09:46:42
---— Non-Identified Nuclides ----
Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
ZR-95 724.19 1.647E-01 1.897E-01 2.954E-01 2.884E-02 0.558
756.73 * 3.054E-02 1.488E-01 2.482E-01 2.517E-02 0.123
MO-99 140.51 ~-7.748E+00 1.086E+01 1.688E+01 4,029E+00 -0.459
181.07 -8.114E+00 8.876E+00 1.333E+01 2.635E+00 -0.608
366.42 2.280E401 6.260E+01 1.051E+02 1.133E+01 0.217
739.50 * =-4.396E+00 7.553E+00 1,182E+01 1.899E+00 -0.372
777.92 -1.157E+01 2.402E+01 3.815E+01 3.604E+00 -0.303
TC-99M 140.51 * -9.268E+04 2.402E+01 Half-Life too short
RU-103 497.08 * 3.832E-02 7.765E-02 1.288E-01 1.911E-02 0.298
+ 610.33 7.293E+00 2.883E+00 3.400E400 5.664E-01 2.145
RH-106 621.93 * -8.931E-01 6.320E-01 9.284E-01 1.259E-01 -0.962
1050.41 2.622E-01 6.138E+00 1.030E+01 9.570E~01 0.025
RU-106 621.93 * -~-8.931E-01 6.256E-01 9.284E-01 8.431E-02 -0.962
1050.41 2.622E-01 6.138E+00 1.030E+01 9.570E-01 0.025
AG-108M 433.94 * 3.887E-02 6.459E-02 1.086E-01 1.120E-02 0.358
614.28 -5.872E~03 7.938E-02 1.147E~-01 1.081E-02 -0.051
722.91 2.481E-02 7.981E-02 1.182E-01 1.102E-02 0.210
AG-110M 657.76 * 3.007E-01 1.005E-01 1.724E-01 1.538E~-02 1.744
677.62 ~6.666E-01 6.300E-01 9.590E-01 8.610E-02 -0.695
706.68 -1.824E-02 4.101E-01 6.762E-01 6.211E-02 -0.027
763.94 -1.831E-01 3.443E-01 5.422E-01 5.187E-02 -0.338
884.68 2.382E-02 1.181E-01 1.946E-01 2.019E-02 0.122
937.49 -2.677E-01 3.139E-01 4,758E-01 4_.906E-02 -0.563
1384.29 -9.062E-02 1.913E-01 2.807E-01 2.678E-02 -0.323
- 1505.03 1.512E-01 4.,297E-01 7.383E-01 6.811E-02 0.205
SN-113 391.69 * 8.305E-03 9.312E-02 1.534E-01 1.569E-02 0.054
CD-115 260.90 -1.650E+01 5.738E+01 9.534E+01 1.157E+01 -0.173
492 .35 -1.453E+00 1.956E+01 3.134E+01 3.129E+00 -0.046
527.90 * -1.477E+00 5.614E+00 8.812E+00 8.663E-01 -0.168
SN-117M 156.02 6.613E-01 2.879E+00 4.723E+00 4,.589E-01 0.140
158.56 * 8.906E-03 6.868E-02 1.121E-01 1.104E-02 0.079
TE-123M 159.00 * -5.510E-03 4,.343E-02 6.993E-02 6.938E-03 -0.079
SB-124 602,73 -3.345E-02 8.600E-02 1.208E-01 1.1218-02 -0.277
645.85 4,728E-01 9.517E-01 1.638E+00 1.523E-01 0.289
722.78 2.178E-01 7.579E-01 1.119E+00 1.035E-01 0.195
1690.97 * 9.515E-02 9.667E-02 1.952E-01 1.780E-02 0.487
SB-125 427,87 * 1.582E-01 2.036E-01 3.449E-01 3.521E-02 0.459
463.37 7.439E-01 6.336E-01 1.084E+00 1.150E-01 0.687
600.60 -1.440£-01 3.876E-01 6.170E-01 6.101E-02 -0.233
635,95 -1.670E-01 5.708E-01 9.331E-01 8.962E-02 -0.179
TE-125M 109,28 * -4.007E+00 1.461E+01 2.390E+01 2.484FE+00 -0.168
I-126 388.63 -3.856E-02 2.751E-01 4.476E-01 4,523E-02 -0.086
666.33 * ~4.744E-02 3.86%E-01 5.513E-01 4.769E-02 -0.086
753.82 2.688E~-01 3.053E+00 5.055E+400 4.691E-01 0.053
SB-126 414.70 -1.313E-01 1.245E-01 1.892E-01 1.902E-02 -0.694
666.50 -6.339E-03 1.307E-01 1.877E-01 1.624E-02 -0.034
695,00 -1.538E-03 1.175E-01 1.935E-01 1.715E-02 -0.008
697.00 -1.810E-01 4.151E-01 6.654E-01 5.905E-02 -0.272
720.70 * =1.040E-01 2.356E-01 3.523E-01 3.187E-02 -0.295
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Full Combined Activity-MDA Report (continued) 4

Page :
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 03:46:42

-—-—-—- Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)
856.80 -4 ,356E-01 9.061E-01 1.424E+00 1.419E-01 -0.306
SB-127 252.40 1.423E+00 3.379E+00 5.731E+00 2.409E+00 0.248
473.00 -1.843E+00 1.724E+00 2.583E+00 3.297E-01 -0.714
685.70 * -8.161E-01 1.143E+00 1.790E+00 1.842E-01 -0.456
783.70 1.731E+00 3.075E+00 5.245E+00 6.246E-01 0.330
I-131 80.19 -3.769E+00 5.277E+00 7.669E+00 7.088E-01 -0.491
284.31 2.498E-01 1.770E+00 2.990E+00 3.781E-01 0.084
364.49 * 4.900E-02 1.673E-01 2.797E-01 3.131E-02 0.175
636,99 8.120E-01 2.175E+00 3.715E+400 3.480E-01 0.219
TE-132 49,72 -6.492E400 2.047E401 3.127E+01 3.115E+00 -0.208
111.76 ~-9,188E+00 1.904E+01 3.074E+401 2.978E+00 -0.299
116.30 5.779E+00 1.663E+01 2.665E+01 2.565E4+00 0.217
228.16 * -1.130E-01 5.051E-01 7.892E-01 1.332E-01 -0.143
BA-133 81.00 -1.122E-01 1.673E-01 2.429E-01 3.863E-02 -0.462
276.40 4.191E-01 6.509E-01 1.120E+00 1.867E-01 0.374
302.85 -1.143E-01 2.654E-01 4,323E-01 6.750E-02 -0.264
356.01 * =-2.823E-02 9.130E-02 1.288E-01 1.893E-02 -0.219
383.85 5.074E-02 5.843E-01 9.639E-01 1.312E-01 0.053
I-133 529.87 * 5.096E-05 5.843E-01 Half-Life too short
875.33 -8.905E-03 5.843E-01 Half-Life too short
1298.22 3.514E-03 5.843E-01 Half-Life too short
Cs5-134 563.25 3.834E~-02 7.086E-01 1.197E+00 1.159E-01 0.03%2
569.33 -1.467E-01 3.682E-01 5.985E-01 5.786E-02 -0.245
604.72 -2.408E~02 7.247E-02 1.022E-01 9.475E-03 -0.236
795.86 * 1.120E-01 9,798E-02 1.727E-01 1.661E-02 0.649
801.95 2.2838-02 8.502E-01 1.394E+00 1.346E-01 0.016
1365.19 -1.521E+00 1.491E+400 1.847E+00 1.791E-01 -0.824
C8-135 268.22 * 3.339E-01 2.993E-01 5.231E-01 6.920E-02 0.638
I-135 546.56 -4 .721E+04 2.993E-01 Half-Life too short
836.80 1.644E+05 2.993E-01 Half-Life too short
1038.76 -1.177E+05 2.993E-01 Half-Life too short
1131.51 -7.870E+04 2.993E-01 Half-Life too short
1260.41 * -1.317E+04 2.993E-01 Half-Life too short
1457.56 1.766E+05 2.993E-01 Half-Life too short
1678.03 -1.459E+05 2.993E-01 Half-Life too short
1791.20 9.246E+04 2.993E-01 Half-Life too short
CS-136 153.25 6.513E-01 1.062E+00 1.772E+00 1.963E-01 0.367
176.60 2.049E-01 6.347E-01 1.038E+00 1.165E-01 0.197
273.65 -9.,430E-01 7.483E-01 1.166E+00 1.497E-01 -0.809
340.55 2.084E~-01 2.235E-01 3.468E-01 4,055E-02 0.601
818.51 5.886E-02 1.328E-01 2,239E-01 2.177E-02 0.263
1048.07 * 7.657E-02 2.059E-01 3.530E-01 3.405E~-02 0.217
1235.36 9.711E-01 5.528E-01 1.079E+00 1.263E-01 0.900
CE-139 165.86 * 1.681E-02 4.652E-02 7.654E-02 7.852E-03 0.220
BA-140 162.66 -2.714E-01 1.023E+00 1.634E+00 1.7298-01 -0.166
304.85 -9.591E-01 1.919E+00 3.079E400 9.385E-01 -0.311
423.72 3.264E-01 3.202E+00 5.246E400 1.747E+00 0.062
537.26 * -1.479E-01 4.498E-01 6.974E-01 2.387E-01 ~-0.212
LA-140 328.76 2.074E-01 4.338E-01 7.369E-01 8.892E-02 0.281
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Full Combined Activity-MDA Report (continued) Page : 5
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 09:46:42

~——~- Non-Identified Nuclides —--——-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) {(pCi/GRAM)
487.02 4.479E-02 2.353E~-01 3.841E-01 4.019E-02 0.117
815.77 -2.088E-01 5.748E-01 9.126E-01 9.681E-02 -0.229
1596.21 * -1.031E-01 9.942E-02 1.322E-01 1.196E-02 -0.780
CE-141 145.44 * -2 _259E-02 9.338E-02 1.504E-01 1.405E-02 -0.150
CE~143 57.36 6.471E+02 3.006E+02 4.894E+02 4 .895E+01 1.322
293.27 * 5.702E+01 2.845E+01 4.231E+01 9.834E+00 1.348
664.57 9.999E+02 4.170E+02 5.272E+02 1.587E+02 1.897
721.93 ~-1.156E+02 2.756E+02 3.737E+02 1.055E+02 -0.309
CE-144 80.12 ~-3.010E+00 4.245E+00 6.171E+00 5.685E-01 -0.488
133.52 * -2.791E-01 3.281E-01 5.117E-01 7.844E-02 -0.546
PM-144 476.78 1.318E-01 1.477E-01 2.500E-01 2.669E-02 0.527
618.01 6.164E-02 6.409E-02 1.134E-01 1.061E-02 0.543
696.49 * 3.794E-03 6.796E-02 1.130E-01 1.003E-02 0.034
PR-144 696.51 * 2.460E-01 5.071E+00 8.427E+00 7.476E-01 0.029
1489.16 1.039E+00 1.570E+401 2.584E+01 2.390E+00 0.040
PM-146 453.88 * -4.359E-02 1.009E-01 1.593E-01 1.880E-02 -0.274
633.25 1.267E+00 2.876E+00 4.876E+00 1.866E+00 0.260
735.93 4.110E-01 2.969E-01 5.034E-01 1.419E-01 0.817
747.24 ~6.386E-02 2.014E~01 3.233E-01 4.835E-02 -0.198
ND-147 + 91.11 4.612E-01 4.232E-01 5.369E-01 5.531E-02 0.859
319.41 -2.003E+00 4.804E+00 7.802E+00 9.266E-01 -0.257
531.02 * 2.907E-01 8.745E-01 1.427E+00 2.236E-01 0.204
PM-149 285.90 * 1.945E+Q0 3_.815E+401 6.411E+01 1.145E+01 0.030
EU-152 + 121.78 5.771E-01 2.185E-01 2.634E-01 2.548E-02 2.191
244.70 ~-1.359E+00 6.016E-01 8.731E-01 1.036E-01 -1.557
344.28 * -6.939E-02 2.057E-01 2.904E-01 3.413E-02 -0.239
778.90 -1.147E-01 5.568E~-01 9.039E-01 8.543E~02 -0.127
964.08 8.776E~-02 8.399E-01 1.177E+00 1.165E-01 0.075
1085.87 1.735E-01 9.164E-01 1.550E+00 1.391E~01 0.112
1112.07 3.667E-01 7.120E-01 1.227E+00 1.071E-01 0.299
+ 1408.01 1.781E-01 1.999E-01 5.147E-01 4.796E-02 0.346
GD-153 69.67 -1.393E+00 2.782E+00 4,616E+00 3.867E-01 -0.302
97.43 * -5.242E-02 1.268E-01 2.070E-01 1.881E-02 -0.253
103.18 -8.197E-02 1.667E-01 2.705E-01 2.368E-02 -0.303
EU-154 + 123.07 4.078E-01 1.561E-01 1.699E-01 1.897E-02 2.400
723.31 9.419E-02 3.676E-01 5.408E-01 5.353E-02 0.174
873.19 1.755E~01 6.858E-01 1.135E+00 1.473E-01 0.155
996.26 2.114E-01 8.629E-01 1.411E+00 2.544E-01 0.150
1004.73 -7.907E-02 5.012E-01 8.322E-01 1.033E-01 -0.095
1274.44 * -4.725E-02 1.792E-01 2.841E-01 3.284E-02 -0.166
EU-155 + 86.55 3.930E+00 5.358E-01 4.937E-01 4,.914E-02 7.960
105.31 * 7.690E~-02 1.657E-01 2.804E-01 2.458E-02 0.274
TB-160 + 86.79 9.983E+00 1.356E+00 1.366E+00 1.353E-01 7.308
197.04 4.539E-01 9.611E-01 1.570E+00 1.714E-01 0.289
215.65 -1.374E+00 1.317E400 1.959E+00 2.216E-01 -0.701
298.57 9.639%9E-02 2.300E-01 3.474E-01 4.237E-02 0.277
879.36 * 2.843E-01 3.186E-01 5.494E-01 5.552E-02 0.517
962.29 2.055E-01 1.423E+Q0 2.099E+00 2.080E-01 0.098
966.15 8.298E-01 5.772E-01 8.942E-01 8.840E-02 0.928
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Full Combined Activity-MDA Report (continued) Page : 6
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 09:46:42

—~=-- Non-Identified Nuc¢lides —--——-

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
1177.93 -2.233E-01 7.158E-01 9.742E-01 7.882E-02 -0.229
1271.85 1.711E-01 8.985E-01 1.519E+00 1.342E-01 0.113
HO-166M 80.57 ~3.899E-01 4.706E-01 6.792E-01 6.285E-02 -0.574
184.41 4.614E-02 6.228E-02 1.080E-01 1.149E-02 0.427
280.46 -7.208E-02 1.553E-01 2.542E-01 3.149E-02 -0.284
410.95 2.676E-01 5.2773E-01 8.842E-01 8.886E-02 0.303
711.68 * 3.933E-02 1.206E-01 2.041E-01 1.833E-02 0.193
752.31 1.313E-01 5.783E-01 9.674E-01 8.967E-02 0.136
810.29 -5.924E-02 1.316E-01  2.075E-01 2.005E-02 -0.285
TA-182 67.75 ~7.336E-02 1.781E-01 2.970E-01 2.448E~-02 ~0.247
100.11 -4,108E-02 2.581E-01 4.264E-01 3.801E-02 -0.096
152.43 3.741E-02 5.454E-01 8.891E-01 8.475E-02 0.042
222.11 -6.787E-01 6.374E-01 9.439E-01 1.080E-01 -0.719
1121.30 5.149E-01 3.222E~01 5.859E-01 5.057E-02 0.879
1189.05 8.226E~-02 4.734E-01 7.977E-01 6.524E-02 0.103
1221.41 * -1.221E-02 2.610E-01 4.285E-01 3.614E-02 -0.029
1231.02 -9.176E-01 5.800E-01 7.261E-01 6.181E-02 -1.264
IR-192 + 295.96 7.868E-01 2.877E-01 4.087E-01 5.017E-Q2 1.925
308.46 -9,209E-02 1.735E-01 2.805E-01 3.391E-02 -0.328
316.51 * 1.520E-02 6.182E~-02 1.042E-01 1.244E-02 0.146
468.07 1.092E-01 1.515E-01 2.543E-01 2.693E-02 0.429
HG-203 70.83 1.699E+00 2.172E+00 3.415E+00 5.455E-01 0.498
72.87 1.395E+00 1.316E+00 2.074E+00 3.220E-01 0.673
279.20 * 2.499E-02 6.498E-02 1.110E-01 1.394E-02 0.225
BI-20Q7 72.81 3.032E-01 3.216E~01 5.096E-01 4.384E~02 0.595
+ 74.97 4.901E-01 2.,350E-01 3.325E-01 2.915E-02 1.474
569.70 -2.547E-02 5.668E-02 9.172E-02 8.767E-03 -0.278
1063.66 * 4.282E-02 1.242E-01 2.125E-01 1.951E-02 0.201
1770.23 4.027E-02 6.775E-01 9.821E-01 8.299E-02 0.041
PB-210 46.54 * 3.561E+00 1.105E+01 1.744E+01 1.659E+00 0.204
PBR-211 404.85 * -4.527E-02 1.541E+00 2_515E+00 1.224E+00 -0.018
427.09 1.722E+00 3.459E+00 5.639E+00 2.626E+00 0.305
832.01 -1.965E+00 2.486E+00 3.454E+00 1.799E+00 -0.569
BI-212 + 727.33 * 1.830E+00 1.036E+00 1.950E+00 2.494E-01 0.938
785.37 -3.411E+Q0 6.900E+00 1.089E+01 1.034E+00 -0.313
1620.50 6.689E~01 3.489E+00 6.034E+00 5.419E-01 0.111
RN-219 271.23 4.683E-01 4.4779E-01 7.807E-01 1.053E-01 0.600
401.81 * 3.465E-02 8.657E-01 1.419E+00 2.233E-01 0.024
RA-223 81.07 -1.062E-01 3.705E-01 5.517E-01 5.131E-02 -0.193
83.79 1.051E-01 2.239E-01 3.458E-01 3.311E-02 0.304
94.87 -1.311E-01 7.102E-01 1.051E+00 9.765E-02 -0.125
144.24 4.933E-01 1.102E+00 1.832E+00 1.849E-01 0.269
154.21 9.156E-02 6.378E-01 1.043E+00 1.081E-01 0.088
269.46 4.105E-01 3.486E-01 6.106E-01 7.563E~02 0.672
323.87 * =2.469E-01 1.243E+00 2.043E+00 3.904E-01 -0.121
+ 338.28 7.343E+00 3.840E+00 3.746E+00 5.345E-01 1.960
RA-224 240.99 * 2.821E+00 1.361E+Q0 2.203E+00 2.600E~01 1.281
AC-227 79.69 -9.970E-01 2.134E+00 3.139E+00 5.499E-01 -0.318
235.96 4. 180E-01 3.029E-01 4.818E-01 6.278E-02 0.868
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Full Combined Activity-MDA Report (continued) P 7

age :
Sample ID : 1202052274 Acquisition date : 8-MAR-2010 09:46:42

——=~— Non-Identified Nuclides =----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pC1i/GRAM)
256.23 * 2.394E-01 4.630E-01 7.979E-01 1.174E-01 0.300
299.98 2.113E+00 1.872E+00 2.920E+00 4 480E-01 0.724
304.50 -8.352E-01 2.945E+00 4.834E+00 8.987E-01 -0.173
334.37 2.967E+00 3.569E+00 5.476E+00 9.528E-01 0.542
TH-227 79.80 -1.919E+00 2.860E+00 4.130E+00 9.088E-01 -0.465
235.96 4,180E-01 3.026E-01 4.818E-01 6.056E-02 0.868
256.23 * 2.394E~-01 4.632E-01 7.979E-01 1.277E-01 0.300
299.98 2.115E+00 1.872E+00 2.920E+00 4.480E-01 0.724
304.50 -8.352E-01 2.945E+00 4.834E+00 8.987E-01 -0.173
334.37 2.967E+00 3.569E+00 5.476E+00 9.528E-01 0.542
TH-229% 85.43 3.449E~-01 3.938E~01 6.154E-01 6.001E-02 0.561
+ 88.47 5.006E+00 6.798E-01 6.723E-01 6.711E-02 7.446
193.51 * -2.343E-01 9.645E-01 1.525E+00 1.653E-01 -0.154
210.85 -5.256E-01 1.654E+00 2.589E+00 2.903E-01 -0.203
PA-231 283.69 * -5.475E-01 2.600E+00 4.310E+00 7.356E-01 -0.127
301.36 6.593E-01 1.081E+00 1.796E+00 2.671E-01 0.367
TH-231 81.07 -1.062E-01 3.705E-01 5.517E-01 5.131E-02 -0.193
83.79 1.051E-01 2.239%9E-01 3.458E-01 3.311E-02 0.304
94.87 -1.311E-01 7.102E-01 1.051E+00 8.765E-02 -0.125
144.24 4.933E-01 1.102E+00 1.832E+00 1.84%E-01 0.269
154.21 9.156E-02 6.378E-01 1.043E+00 1.081E-01 0.088
269.46 4.105E-01 3.486E~01 6.106E-01 7.563E-02 0.672
323.87 * -2.469E-01 1.243E+00 2.043E+00 3.904E-01 -0.121
+ 338.28 7.343E+00 3.840E+00 3.746E+00 5.345E-01 1.960
PA-233 300.13 8.994E-01 8.462E-01 1.313E+00 2.250E-01 0.685
311.90 =* 7.274E-02 1.236E-01 2.118E-01 2.580E-02 0.343
340.48 1.234E+00 1.260E+00 1.915E+00 4.830E-01 0.644
PA-234 94.67 1.000E-01 2.550E-01 3.901E-01 5.028E-02 0.256
98.44 4.024E-02 1.376E-01 2.289E-01 1.278E-01 0.176
111.00 6.442E-02 2.822E-01 4.718E-01 5.659E-02 0.137
131.20 -3.141E-02 1.722E-01 2.801E-01 2.413E~02 -0.112
569.50 ~2.414E-01 5.071E-01 8.191E-01 7.830E-02 -0.295
733.00 -2.785E-01 7.657E-01 1.187E+00 2_660E-01 -0.235
880.51 1.870E-02 6.807E-01 1.107E+00 1.120E-01 0.017
883.24 9.910E-02 6.942E-01 1.134E+00 7.644E-01 0.087
926.50 -1.588E-01 4.811E-01 7.567E-01 1.954E-01 -0.210
946.00 * 1.375E-01 8.824E-01 1.437E+00 2.793E-01 0.096
949._00 7.506E~-01 - 1.331E+00 2.219E+00 2.215E-01 0.338
PA-234M 766.42 3.775E+00 2.388E+01 3.944E+01 2.006E+01 0.096
1001.03 * -1.008E+01 1.161E+01 1.749E+01 1.903E+00 -0.576
TH-234 63.29 * 3.924E-01 2.598E+00 4.109E+00 7.412E-01 0.096
+ 92.59 1.575E+00 1.479E+00 1.924E+00 4.317E~-01 0.819
U-235 89.96 1.522E+00 1.683E+00 2.110E+00 5.284E-01 0.722
+ 93.35% 1.190E+00 1.120E+00 1.386E+00 3.245E-01 0.858
143.76 * 1.704E-01 3.270E-01 5.438E-01 9.359E-02 0.313
163.33 -2.016E-01 7.091E-01 1.130E+00 2.116E-01 -0.178
185.72 6.771E-02 8.047E-02 1.395E-01 1.489E-02 0.485%
205.31 -3.624E-01 8.628E-01 1.341E+00 2.608E-01 -0.270
U-238 63.29 * 3.924E-01 2.598E+00 4.109E+00 7.412E-01 0.096
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Full Combined Activity-MDA Report (continued) Page : 8
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 09:46:42

——-- Non-Identified Nuclides =----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
+ 92.59 1.575E+00 1.444E+00 1.924E+00 1.827E-01 0.819
NP-239 99,53 1.009E-02 2.467E-01 4.109E-01 3.677E-02 0.025
103.37 -4,334E-02 1.541E-01 2.527E-01 2.210E-02 -0.172
106.12 1.164E-01 1.321E-01 2.269E-01 1.959E-02 0.513
117.23 * =5.485E-01 7.257E-01 1.020E+00 8.548E-02 -0.538
228.18 -9.477E-02 4,.167E-01 6.511E-01 7.528E-02 -0.146
277.60 3.092E-01 3.191E-01 5.566E~01 6.891E-02 0.556
CM-247 278.00 1.370E+00 1.361E+00 2.376E+00 2.943g~-01 0.577
287.50 1.132E+00 2.263E+00 3.879E+00 4.780E-01 0.292
402.40 * -1.613E-02 8.068E-02 1.305E-01 1.309E-02 -0.124
CF-249 252.80 7.132E-01 1.749E+00 3.007E+00 3.610E-01 0.237
333.37 2.511E-01 3.713E-01 5.678E-01 6.588E-02 0.442
388.16 * 1.372E-03 8.469E-02 1.390E-01 1.407E-02 0.010
CF-251 177.52 * 7.595E-02 2.114E-01 3.464E-01 3.636E~02 0.219
227.38 -2.945E-01 6.817E-01 1.053E+00 1.216E-01 -0.280
285.41 2.989E-01 3.984E+00 6.703E+00 8.275E-01 0.045
ANH-511 511.00 * 3.801E-02 7.711E-02 1.361E-01 1.349E-02 0.279
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VAX/VMS Nuclide Identification Report Generated

R R R EE R E RS S E R SRR R R EEEE R RS EE S i R I i I I S e R R

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 285414 *
Ak A Ak A EAAR A A A A AT A AR AR A A A A AR AN A A A A AT A AN A AR LA XA A AT R A A AT A AR A A A AT A A AEA A A A A A A A AR A A A hdhhhx
* *
* DETECTOR DATA *
* *
* Configuration : DKA300: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052274 *
* Acquisition date : 8-MAR-2010 09:46:42 Detector SN# N *
* Detector ID : GAMO2 Sensitivity : 5.000 *
* Geometry : CAN Energy tolerance: 1.500 *
* Elapsed live time: 0 01:00:00.00 Abundance limit : 75.000 *
* Elapsed real time: 0 01:00:02.71 Half life ratio : 8.000 *
IR R R R EF R R R R SRR LSRR E SRR EREREEREEEEEE SRS SRR R EE R SRR SRR EEEEEE R EEEEEEEEEEEEE TSR]
* *
* SAMPLE DATA *
* *
* Sample date : 26~-FEB-2010 00:00:00 Nuclide Library : SOLID *
* Sample ID : G1202052274 Analyst initials: MXRI1 *
* Batch Number : 957136 Sample Quantity : 1.5544E+02 GRAM *
* Recovery : 1.00000 Carrier Weight : 0.00000 *
IR EE R EE R R SRS E R R R FEF R SR LRSS R SRR R SRR EREREREREEEEEEEEE LR EEEEEEEEE TR SR
* *
* QC DATA *
* Standard Weight 0.00000 *
* CALIB. DATE/TIME : 29-0CT-2009 10:28:07 MS Isotope *
* MSD DPM : 0.000 MSD Isotope *
* LCS DPM : 0.000 LCS Isotope *
* LCSD DPM : 0.000 LCSD Isotope : *
KA AT A A A AT AR T AT AT AN A A AR A A A AN A AT A AR A AT AT R A A A A A AT A A A A AT A A A AN AR A A AN A A A A A Ak hhhh ok

Combined Activity-MDA Report

~—-- Identified Nuclides =----

Activity Act error MDA
Nuclide (pCi/GRAM ) (pCi/GRAM )
K-40 6.690E-01 6.964E-01 6.792E-01 0.000E+00
CO-57 1.982E-01 7.293E-02 7.159E-02 0.000E+00
C0~60 6.655E+00 7.031E-01 9.702E-02 0.000E+00
CD-109 3.298E+01 4,389E+00 2.343E+00 0.000E+00
SN-126 3.247E4+00 4.321E-01 2.320E-01 0.000E+0Q0
BA-137M 5.262E+00 5.125E-01 1.217E-01 0.000E+0Q0
Cs8-137 5.559E+00 5.422E-01 1.285E-01 0.000E+00
TL-208 4.778E-01 1.451E-01 1.132E-01 0.000E+00
BI-211 2.445E+00 7.473E-01 7.451E-01 0.000E+00
PB-212 1.188E+00 2.332E-01 2.237E-01 0.000E+00
BI-214 7.682E-01 2.814E-01 2.166E-01 0.000E+00
PB-214 8.874E-01 2.754E~01 2.624E-01 0.000E+00
RA-226 7.682E-01 2.814E-01 2.166E~01 0.000E+00
AC-228 8.237E-01 4.414FE-01 5.730E-01 0.000E+00
RA-228 8.237E-01 4.414E-01 5.730E-01 0.000E+00
TH-228 1.188E+00 2.332E-01 2.237E-01 0.000E+00
TH-232 8.237E-01 4.414E-0T 5.730E-01 0.000E+00
NP-237 9.689E+00 2.372E+00 7.023E-01 0.000E+00
AM-241 1.484E+01 1.494E+00 6.275E-01 0.000E+00
---- Non-Identified Nuclides ~--—-
Key-Line
Activity K.L. Act error MDA
Nuclide (pCi/GRAM y Ided (pCi/GRAM )
BE-7 4.726E-01 6.580E-01 1.173E+00 0.000E+00 NOT IDENT.
NA-22 -1.664E-02 6.183E-02 1.013E-01 0.000E+00 NOT IDENT.
NA-24 0.000E+00 4.475E+03 0.000E+0Q0 0.000E+00 SHORT HLIF
SC-46 -1.450E-01 9.659E-02 1.435E-01 0.000E+00 NOT IDENT.
V-48 8.174E-02 1.570E-01 2.716E-01 0.000E+00 NOT IDENT.
CR-51 -7.587E-02 6.210E-01 1.100E+00 0.000E+00 NOT IDENT.
MN-54 9.716E-02 7.766E-02 1.433E-01 0.000E+00 NOT IDENT.
C0-56 ~1.158E-02 §.429E-02 1.420E-01 0.000E+00 NOT IDENT.
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CO-58 -4 ,850E-02 8.331E-02 1.361E-01 0.000E+00 NOT IDENT.
FE~59 7.205E-02 2.079E-01 3.674E-01 0.000E+00 NOT IDENT.
ZN-65 -3.099E-01 2.213E-01 3.441E-01 0.000E+0Q NOT IDENT.
SE-75 -6.394E-02 7.739E-02 1.342E-01 0.000E+00 FAIL ABUN

SR-85 -1.261E-01 8.358E-02 1.277E-01 0.000E+00 NOT IDENT.
Y-88 -3.394E-02 5.122E-02 7.287E-02 0.000E+00 NOT IDENT.
Y-91 -1.350E+01 2_.910E+01 4.708E+01 0.000E+00 NOT IDENT.
NB-94 3.879E-02 6.281E-02 1.138E-01 0.000E+00 NOT IDENT.
NB-95 2.266E-02 8.185E-02 1.432E-01 0.000E+00 NOT IDENT.
NB-95M 9.923E-02 2.220E-01 3.686E-01 0.000E+00 NOT IDENT.
ZR-95 3.054E-02 1.458E-01 2.550E-01 0.000E+00 NOT IDENT.
MO-99 -4.396E+00 7.402E+00 1.215E+01 0.000E+00 NOT TIDENT.
TC-99M 0.000E+00 1.269E+11 0.000E+00 0.000E+00 SHORT HLIF
RU-103 3.832E~02 7.610E-02 1.338E-01 0.000E+00 FAIL ABUN

RH-106 -8.931E-01 6.194E-01 9.587E-01 0.000E+0Q NOT IDENT.
RU-106 -8.931E-01 6.131E-01 9.587E-01 0.000E+0Q NOT IDENT.
AG-108M 3.887E-02 6.330E-02 1.132E-01 0.000E+00 NOT IDENT.
AG-110M 0.000E+00 9.852E-02 1.778E-01 0.000E+00 NOT IDENT.
SN-113 8.305E-03 9.125E-02 1.603E-01 0.000E+00 NOT IDENT.
CD-115 -1.477E+00 5.502E+00 9.140E+00 0.000E+0Q NOT IDENT.
SN-117M 8.906E-03 6.731E-02 1.199E-01 0.000E+00 NOT IDENT.
TE-123M -5.510E-03 4.256E-02 7.482E-02 0.000E+00 NOT IDENT.
SB-124 9.515E-02 9.473E-02 1.961E-01 0.000E+00 NOT IDENT.
SB-125 1.582E-01 1.995E-01 3.597E~01 0.000E+00 NOT IDENT.
TE-125M -4.007E+00 1.432E+01 2.581E+01 0.000E+00 NOT IDENT.
I-126 -4 .744E-02 3.791E-01 5.682E-01 0.000E+00 NOT IDENT.
SB-126 -1.040E-01 2.309E-01 3.624E-01 0.000E+00 NOT IDENT.
SB-127 -8.161E-01 1.121E+00 1.844E+00 0.000E+00 NOT IDENT.
I-131 4.900E-02 1.639E-01 2.930E-01 0.000E+00 NOT IDENT.
TE-132 -1.130E-01 4.950E-01 8.367E-01 0.000E+00 NOT IDENT.
BA-133 -2.823E-02 8.947E-02 1.350E-01 0.000E+00 NOT IDENT.
I-133 0.000E+0Q0 2.747E+02 0.000E+0Q0 0.000E+Q0 SHORT HLIF
CS~134 1.120E~-01 9.602E-02 1.771E-01 0.000E+00 NOT IDENT.
C5-135 3.339E-01 2.933E-01 5,.523E-01 0.000E+00 NOT IDENT.
I-135 0.000E+00 5.467E+10 0.000E+Q0 0.000E+00 SHORT HLIF
Cs-136 7.657E-02 2.018E-01 3.594E-01 0.000E+00 NOT IDENT.
CE-139 1.681E~02 4.559E~02 8.180E-02 0.000E+00 NOT IDENT.
BA-140 -1.479E-01 4.408E-01 7.230E-01 0.000E+Q00 NOT IDENT.
LA-140 -1.031E-01 9.743E~-02 1.330E-01 0.000E+00 NOT IDENT.
CE-141 -2.259E-02 9.151E-02 1.613E-01 0.000E+0Q0 NOT IDENT.
CE-143 0.000E+00 2.788E+01 4.457E+01 0.000E+00 NOT IDENT.
CE-144 -2.791E-01 3.215E-01 5.499E-01 0.000E+00 NOT IDENT.
PM-144 3.794E-03 6.660E-02 1.163E-01 0.000E+00 NOT IDENT.
PR-144 2.460E-01 4.969E+00 8.675E+00 0.000E+00 NOT IDENT.
PM-146 -4.359E-02 9.892E-02 1.659E-01 0.000E+00 NOT IDENT.
ND-147 2.907E-01 8.570E-01 1.480E+00 0.000E+00 FAIL ABUN

PM-149 1.945E+00 3.739E+01 6.757E+01 0.000E+00 NOT IDENT.
EU-152 -6.939E-02 2.016E-01 3.047E-01 0.000E+00 FAIL ABUN

GD-153 -5.242E-02 1.242E-01 2.242E-01 0.000E+00 NOT IDENT.
EU-154 -4.,725E-02 1.756E-01 2.876E-01 0.000E+00 FAIL ABUN

EU-155 7.690E~02 1.624E-01 3.031E-01 0.000E+00 FAIL ABUN

TB-160 2.843E-01 3.122E-01 5.620E-01 0.000E+00 FAIL ABUN

HO-166M 3.933E-02 1.182E-01 2.100E-01 0.000E+Q00 NOT IDENT.
TA-182 -1.221E-02 2.557E-01 4.343E-01 0.000E+00 NOT IDENT.
IR-192 1.520E-02 6.059E-02 1.096E-01 0.000E+00 FAIL ABUN

HG-203 2.499E-02 6.368E-02 1.171E-01 0.000E+00 NOT IDENT.
BI-207 4,282E-02 1.217E-01 2.163E-01 0.000E+00 FAIL ABUN

PB-210 3.561E+00 1.083E+01 1.922E+401 0.000E+00 NOT IDENT.
PB-211 ~4 527E-02 1.510E+00 2.627E+00 0.000E+00 NOT IDENT.
BI-212 1.830E+00 1.015E+00 2.005E+00 0.000E+00 FAIL ABUN

RN-219 3.465E-02 8.483E-01 1.483E+00 0.000E+00 NOT IDENT.
RA-223 -2.469E-01 1.219E+00 2.147E+00 0.000E+00 FAIL ABUN

RA-224 0.000E+00 1.333E+00 2.332E+00 0.000E+00 NOT IDENT.
AC-227 2.394E-01 4.537E-01 8.434E-01 0.000E+0Q00 NOT IDENT.
TH-227 2.394E-01 4.540E-01 8.434E~01 0.000E+00 NOT IDENT.
TH-229 -2.343E-01 9.452E-01 1.623E+00 0.000E+00 FAIL ABUN

PA-231 -5.475E-01 2.548E+00 4.544E+00 0.000E+00 NOT IDENT.
TH-231 -2.469E-01 1.219E+400 2.147E+00 0.000E+00 FAIL ABUN

PA-233 7.274E-02 1.212E-01 2.227E-01 0.000E+00 NOT IDENT.
PA-234 1.375E-01 8.648E-01 1.467E+00 0.000E+0Q NOT IDENT.
PA-234M -1.008E+01 1.138E+01 1.783E+401 0.000E+00 NOT IDENT.
TH-234 3.924E-01 2.546E+00 4.497E+00 0.000E+00 FAIL ABUN

U-235 1.704E~01 3.204E-01 5.833E-01 0.000E+00 FAIL ABUN

U-238 3.924E-01 2.546E+00 4.497E+00 0.000E+Q0Q0 FAIL ABUN

Np-239 -5.485E-01 7.112E-01 1.099E+00 0.000E+00 NOT IDENT.
CM-247 -1.613E-02 7.906E-02 1.363E-01 0.000E+00 NOT IDENT.
CF-249 1.372E-03 8.300E-02 1.454E-01 0.000E+00 NOT IDENT.
CF-251 7.595E-02 2.071E-01 3.696E-01 0.000E+00 NOT IDENT.

Page 352 of 529



ANH-511 3.801E-02 7.557E-02 1.413E~01 0.000E+00 NOT IDENT.
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VAX/VMS Nuclide Identification Report Generated 8-MAR-2010 10:47:13.53

P I I I S S R R R EEEREEREEREEE RS R R R R R R R R I I I R S

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
P R R R R RS R EEEEEEEEEEREEEREREEE SRR R SRR A I I
Configuration : DKA100O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052274.CNF;1

Sample date : 26-FEB-2010 00:00:00 Acquisition date : B8-MAR-2010 09:46:42.
Sample ID : G1202052274 Sample quantity : 1.55440E+02 GRAM
Detector name : GAMO2 Detector geometry: CAN

Elapsed live time: 0 01:00:00.00 Elapsed real time: 0 01:00:02.71 0.1%
Energy tolerance : 1.50000 keV Analyst Initials : MXRI

Abundance limit : 75.00000 Sensitivity : 5.00000

Batch ID : 957136 Detector SN#

Matrix Spike ID LCS ID 1032-A

***************************‘A"A’********‘A"k******************************‘A’*‘A"A"A"A’*****

Nuclide Line Activity Report

Nuclide Type:
Uncorrected Decay Corr 2-Sigma

Nuclide Energy Area $Abn SEff pCi/GRAM pCi/GRAM $Error
K-40 1460.%2 15 10.66* 1.028E+00 6.690E-01 6.690E-01 106.22
CO-57 122.06 213 85.60* 6.236E+00 1.930E-01 1.982F-01 37.55
136.47 ——==-- 10.68 6.129E+00 -———---- Line Not Found -—=-=----
CO-60 1173.23 1600 99.85 1.245E+00 6.218E+00 6.242E+00 9.72
1332.49 1524 99.98* 1,.111E+00 6.630E+0Q0 6.655E+00 10.78
CD-109 88.03 1314 3.70* 5,283E+00 3.247E+401 3.298E+01 13.58
SN-126 64.28 --—-——- 9.60 2.716E+00 --————- Line Not Found ------
86.94 1314 8.90 5.283E400 1.350E+01 1.350E+01 42 .67
87.57 1314 37.00* 5.283E+00 3.247E+00 3.247E+00 13.58
BA-137M 661.60 2027 89.90* 2.071E+00 5.259E+00 5.262E+00 9.94
C5-137 661.66 2027 85.10* 2.071E+00 5.555E+00 5.559E+00 9.95
TL-208 277.37 -————- 6.60 3.991E400 —-===—- Line Not Found -----—-
583.19 193 85.00* 2_.292E+00 4.778E-01 4_.778E-01 31.00
860.56 ————=-- 12.50 1.651E+00 -—-—-——-——- Line Not Found --———-
BI-211 72.87 —-———- 1.23 3.B48E+00 --—-—-- Line Not Found ------
351.06 219 12.92* 3.352E+00 2.445E+00 2.445E+00 31.19
PB-212 74 .82 146 10.28 4,.033E+00 1.701E+00 1.701E+00 48.93
77.11 234 17.10 4.309E+00 1.532E+00 1.532E+00 31.94
238.63 478 43,.60* 4,459E+00 1.188E+00 1.188E+00 20.04
300.09 -—-—=----- 3.30 3.766E4+00 -=-==—- Line Not Found -=-----
BI-214 609.32 160 45.49% 2 . 213E+00 7.682E-01 7.682E-01 37.38
1120.29 ——==--- 14.92 1.298E+00 —-—————- Line Not Found -----—-
1764.49 33 15.30 9.005E-01 1.154E+00 1.154E+00 50.08
PR-214 74.82 146 5.80 4 _.033E+00 3.015E+00 3.015E+00 48.60
77.11 234 9.70 4.309E+00 2.701E+00 2.701E+00 32.99
242.00 ---——- 7.25 4,.409E400 ------ Line Not Found ------
295,22 162 18.42 3.814E+00 1.112E+00 1.112E+00 37.13
351.93 219 35.60* 3.352E4+00 8.874E-01 8.874E-01 31.67
RA-226 609.32 160 45,49 2 213E+00 7.682E-01 7.682E-01 37.38
1120.29 ————- 14.92 1.298E+00 -—-=---—- Line Not Found ------
1764.49 33 15.30 9.005E-01 1.154E+00 1.154E+00 50.08
AC-228 338.32 149 11.27 3.449E+00 1.850E+00 1.850E+00 65.80

Page 354 of 529



Nuclide Line Activity Report (continued) Page : 2
Sample ID : G1202052274 Acquisition date : 8§-MAR-2010 09:46:42

Nuclide Type:

Uncorrected Decay Corr 2-Sigma
Nuclide Enerqgy Area %Abn SEff pCi/GRAM pCi/GRAM $Error
911.20 69 25.80* 1.569E+00 8.237E-01 8.237E-01 54 .68
968.97 52 15.80 1.484E+00 1.067E+00 1.067E+00 74.05
RA-228 338.32 14¢ 11.27 3.449E+00 1.850E+00 1.850E+00 65.80
911.20 69 25.80* 1.569E+00 8.237E-01 8.237E-01 54.68
968.97 52 15.80 1.484E+00 1.0678+00 1.067E+00 74.05
TH-228 74.82 146 10.28 4.033E+00 1.701E+00 1.701E+00 47.97
77.11 234 17.10 4.309E+00 1.532E+00 1.532E+00 31.94
238.63 478 43.60* 4.459E+00 1.188E+Q0 1.188E+00 20.04
300.09 -——--—-—- 3.30 3.766E+00 -—————- Line Not Found -—-----
TH-232 338.32 149 11.27 3.449E+00 1.850E+00 1.850E+00 51.61
911.20 69 25.80* 1.569E+00 8.237E-01 8.237E-01 54,68
968.97 52 15.80 1.484E+00 1.067E+00 1.067E+00 74.05
NP-237 86.48 1314 12.40* 5.283E+00 9.689E+00 9.689E+00 24,98
95.86 -———-—~ 2.68 5.755E+00 ——-—~- Line Not Found ------
AM-241 59.54 2212 35.90* 2.005E+00 1.484E+01 1.484E+01 10.27
Flag: "*" = Keyline
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Summary of Nuclide Activity Page : 3
Sample ID : G1202052274 Acquisition date : 8-MAR-2010 09:46:42
Total number of lines in spectrum 22

Number of unidentified lines 1

Number of lines tentatively identified by NID 21 95.45%

Nuclide Type

Uncorrected Decay Corr Decay Corr 2-Sigma

Nuclide Hlife Decay pCi/GRAM pCi/GRAM 2-Sigma Error %Error Flags
K-40 1.25E+09Y 1.00 6.690E-01 6.690E-01 7.106E-01 106.22
CO-57 271.74D 1.03 1.830E-01 1.982E-01 0.744E-01 37.55
CO-60 5.27Y 1.00 6.630E+00 6.655E+00 0.717E+00 10.78
CD-109 461.40D 1.02 3.247E+401 3.298E+01 0.448E+01 13.58
SN-126 2.30E+05Y 1.00 3.247E+00 3.247E+00 0.441E+00 13.58
BA-137M 30.08Y 1.00 5.259E+400 5.262E+00 0.523E+00 9.94
€s5-137 30.08Y 1.00 5.555E+400 5.559E+00 0.553E+00 9.95
TL~208 1.41E+10Y 1.00 4.778E-01 4.778E-01 1.481E-01 31.00
BI-211 7.04E+08Y 1.00 2.445E+400 2.445E+00 0.763E+00 31.19
PB-212 1.41E+10QY 1.00 1.188E+00 1.188E+00 0.238E+00 20.04
BI-214 1600.00Y 1.00 7.682E-01 7.682E-01 2.871E-01 37.38
PB-214 1600.00Y 1.00 8.874E-01 8.874E-01 2.811E-01 31.67
RA-226 1600.00Y 1.00 7.682E-01 7.682E-01 2.871E-01 37.38
AC-228 1.41E+10Y 1.00 8.237E-01 8.237E-01 4,504E-01 54.68
RA-228 1.41E+10Y 1.00 8.237E-01 8.237E~01 4.504E-01 54.68
TH-228 1.41E+10Y 1.00 1.188E+00 1.188E+00 0.238E+00 20.04
TH-232 1.41E+10Y 1.00 8.237-01 8.237E-01 4.504E-01 54.68
NP-237 2.14E+06Y 1.00 9.689E+00 9.689E+00 2.420E+00 24.98
AM-241 432.60Y 1.00 1.484E+01 1.484E+01 0.152E+01 10.27
Total Activity 8.875E401 8.930E+01
Grand Total Activity : 8.875E+01 8.930E+01
Flags: "K" = Keyline not found "M" = Manually accepted

"E" = Manually edited "AM Nuclide specific abn. limit

Page 356 of 529



Unidentified Energy Lines
Sample ID G1202052274
It Energy Area Bkgnd FWHM
0 92.31 77 342 0.92
0 726.82 48 47 1.51
8 1405.61 18 4 2.39
8 1408.03 8 4 1.58
Flags: "T" = Tentatively associated
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Acquisition date

Channel

183.84
1453.58
2812.13
2816.99

Left Pw

Cts/Sec %Err

180 8 2.14E-02 91.2
1450 7 1.34E-02 55.1
2808 12 5.05E-03 56.1
2808 12 2.28E-03 ***x*

3
1
1
1

Page

8~MAR-2010 03:46:42

SEff

.57E+00
.91E+00
.06E+00
.06E+00

4

Flags

T
T

T



VAX/VMS Nuclide Identification Report Generated 8-MAR-2010 10:47:17.7°9

A A A A A Ahkhkhkhkddkhdr b dh ok dhk kA d A Ak A A A A A AN A I A A AR AN A A A A A A hk kA kA A A A dh A h A dd vk hkhkhkhkhkhkkhkkkhdx

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
PR EEE R R EEFEEEEREEEEEE LS EEE R SR EEEEEREEEEREREEEEEEEEEEEREEEEEEEEEEEERNEEEREEEEEEEEESS]
* *
* DETECTOR DATA *
* *
* Configuration : DKA10O: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G1202052274 .CNF;1 *
* Acquisition date : 8-MAR-2010 09:46:42. Detector SN# : *
* Detector ID : GAMO2 Sensitivity : 5.00000 *
* Geometry : CAN Energy tolerance: 1.50000 *
* Elapsed live time: 0 01:00:00.00 Abundance limit : 75.00000 *
* Elapsed real time: 0 01:00:02.71 Half life ratioc : 8.00000 *
PR R R R R R R R R R R R i I b I I P B e I e e I R R R R R R R R R EEEEEEEEERE RS
* *
* SAMPLE DATA *
* *
* Sample date : 26-FEB-2010 00:00:00 Nuclide Library : SOLID *
* Sample ID : G1202052274 Analyst initials: MXR1 >
* Batch Number : 957136 Sample Quantity : 1.55440E+02 GRAM *
RS RS R EEEEEEEEEEREEREEESEEEEEEEEEFETEEFTEEEEE S S EEEEEE RS REREEEEEEEEEEEEEE SR EEEREE TR
* *
* QC DATA *
* *
* CALIB. DATE/TIME : 29-OCT-2009 10:28:07.3MS Isotope *
* M5D 1D : MSD Isoctope *
* LCS ID : 1032-2A LCS Isotope *
********************************************************************************

Combined Activity-MDA Report

-—-- Identified Nuclides ---—-

Activity Act error MDA MDA error Act /MDA
Nuclide (pCi/GRBM) (pCi/GRAM)
K-40 6.690E-01 7.106E~01 6.735E-01 6.403E-02 0.993
CO-57 1.982E-01 7.442E-02 6.647E-02 5.556E-03 2.982
CO-60 6.655E+00 7.175E-01 9.595E-02 8.940E-03 69.357
CD-109 3.2985+01 4,479E+00 2.158E+00 2.167E-01 15.282
SN-126 3.247E+00 4. 409E-01 2.137E-01 2.136E-02 15.19¢6
BA-137M 5.262E+00 5.229E-01 1.180E-01 1.017E-02 44,591
C5-137 5.559E+00 5.532E-01 1.247E-01 1.076E-02 44 591
TL-208 4.778E-01 1.481E-01 1.095E-01 1.095E-02 4,365
BI-211 2.445E+00 7.626E-01 7.107E-01 8.199E-02 3.441
PB-212 1.188E+00 2.380E-01 2.113E-01 2.666E-02 5.623
BI-214 7.682E-01 2.871E-01 2.096E-01 2.225E-02 3.664
PB-214 8_.874E-01 2.811E-01 2.503E-01 3.196E-02 3.54¢6
RA-226 7.682E-01 2.871E-01 2.096E-01 2.225E-02 3.664
AC-228 8.237E-01 4 _504E-01 5.607E-01 7.168E-02 1.469
RA-228 8.237E-01 4,.504E-01 5.607E-01 7.168E-02 1.469
TH-228 1.188E+00 2.380E-01 2.113E-01 2.666E-02 5.623
TH-232 8.237E-01 4.504E-01 5.607E-01 7.168E-02 1.469
Np-237 9.689E+00 2.420E+00 6.466E-01 1.498E-01 14.985
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Combined Activity-MDA Report
Sample ID

———— Identified Nuclidesg ----

Nuclide

AM-241

(1202052274

Activity
(pCi/GRAM)

1.484E+01

(continued)
Acquisition date

Act error

1.

524E+00

-——— Non-Identified Nuclides ---—-

Nuclide

BE-7
NA-22
NA-24
SC-46
v-48
CR-51
MN-54
CO-56
CO-58
FE-59
ZN-65
SE-T75
SR-85
Y-88
Y-91
NB-94
NB-95
NB-95M
ZR-95
MO-99
TC-99M
RU-103
RH-106
RU-106
AG-108M
AG-110M
SN-113
CD-115
SN-117M
TE-123M
SB-124
SB-125
TE-125M
I-126
SB-126
SB-127
I-131
TE-132
BA-133
I-133
CS-134
Cs-135

Key-Line

Activity K.L.

(pCi/GRAM)

4,.726E-01
-1.664E-02
-3.566E-03
-1.450E-01
8.174E-02
-7.587E-02
9.716E-02
-1.158E-02
-4 .850E-02
7.205E-02
-3.099E-01
~-6.394E~02
-1.261E-01
~-3.394E-02
~-1.350E+01
3.879E-02
2.266E-02
9.923E-02
3.054E-02
-4.396E+00
-9.268E+04
3.832E-02
-8.931E-01
-8.931E-01
3.887E-02
3.007E-01
8.305E-03
-1.477E+00
8.906E-03
-5.510E-03
9.515E-02
1.582E-01
-4 .007E+00
-4.744E-02
-1.040E-01
-8.161E-01
4,.900E-02
-1.130E-01
-2.823E-02
5.096E-05
1.120E-01
3.339E-01
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Act error

.714E-01
.309E-02
.283E-03
.856E-02
.602E-01
.337E-01
.924E~02
.601E-02
.501E-02
.121E-01
.259E-01
.897E-0Q2
.529E-02
.226E-02
.969E+01
.409E-02
.352E-02
.265E-01
.488E-01
.353E+00
.477E+04
.765E-02
.320E-0Q1
.256E-01
.459E-02
.005E-01
.312E-02
.614E+00
.868E-02
.343E-02
.667E-02
.036E-01
.461E+01
.869E-01
.356E-01
.143E+00
.673E~01
.051E-01
.130E-02
.401E-04
.798E-02
.993E-01

MDA
(pC1i/GRAM)

5.725E-01

MDA
(pCi/GRAM)

1.128E+00
1.000E-01
Half-Life
1.404E-01
2.663E-01
.047E400
.399E-01
.387E-01
.328E~01
L,614E-01
.386E~01
L270E-01
L231E-01
.272E-02
.643E+01
.106E-01
.395E-01
.480E-01
L.482E-01
.182E+01
alf-Life
L288E-01
.284E-01
.284E-01
.086E-01
.724E-01
.534E-01
.812E+00
L121E-01
.993E-02
.952E-01
L449E-01
.390E+01
.513E-01
.523E-01
.790E+00
.797E-01
.892E-01
L288E-01
Half-Life
1.727E-01
5.231E-01

IR W AIN W GV 00 = = WO O T RO Lo = = 0 = L L0 b =

Page
8~MAR-2010 09:46:42

MDA error

4.690E-02

MDA error

1.196E-01
8.868E-03

too short

.427E-02
2.605E-02
L277E-01
.374E-02
.373E~02
.286E-02
.445E-02
. 945E-02
.553E-02
.218E-02
.932E-03
.855E+00
.863E-03
.306E-02
.407E-02
.517E-02
.899E+00

=

HNB R WWUNRRFRRNWH

too short

1.911E-02
1.259E-01
.431E-02
.120E-02
.538E-02
.569E-02
.663E-01
.104E-02
.938E-03
.780E-02
.521E-02
.484E+00
.T69E~02
.187E-02
.842E-01
.131E-02
.332E-01
.893E-02

FHEWRWbsRNDWE OO F 00

too short

1.661E-02
6.920E-02

2

Act /MDA

25,

919

Act /MDA

|
oo

| I I O | [ | |
lsleolel Jelelelelelelelel oy

[elelelelalel jolele)e] oo

i 1
eoleolsleolalele]

.419
.166

.033
.307
.072
.694
.084
.365
.199
.915
.503
.025
467
.291
.351
.163
.285
.123
.372

.298
. 962
. 962
.358
.744
.054
.168
.079
.079
.487
.459
.168
.086
.295
.456
.175
.143
.219

.649
. 638



Combined Activity-MDA Report
G1202052274

Sample ID

(continued)
Acguisition date

—-—-- Non-Identified Nuclides ~---

Key-Line

Activity
Nuclide (pCi/GRAM) Ided
I-135 -1.317E+04
C5-136 7.657E-02
CE-139 1.681E~-02
BA~140 -1.479E-01
LA-140 -1.031E-01
CE-141 -2.259E-02
CE-143 5.702E+01
CE-144 -2.791E-01
PM-144 3.794E-03
PR-144 2.460E-01
PM-146 -4 .359E-02
ND-147 2.907E-01
PM-149 1.945E+00
EU-152 -6.939E-02
GD-153 -5.242E-02
EU-154 -4.725E-02
EU-155 7.690E-02
TB-160 2.843E-01
HO-166M 3.933E-02
TA-182 -1.221E-02
IrR-192 1.520E-02
HG-203 2.499E~-02
BI-207 4.282E-02
PB-210 3.561E+00
PB-211 -4 .,527E-02
BI-212 1.830E+00
RN-219 3.465E-02
RA-223 -2.469E-01
RA-224 2.821E+00
AC=227 2.394E-01
TH-227 2.394E-01
TH~229 -2.343E-01
PA-231 -5.475E-01
TH-231 ~2.469E-01
PA-233 7.274E-02
PA-234 1.375E-01
PA-234M -1.008E+01
TH-234 3.924r-01
U-235 1.704E-01
U-238 3.924E-01
NP-239 -5.485E-01
CM-247 -1.613E-02
CF-249 1.372E-03
CF-251 7.595E-02
ANH-511 3.801E-02
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Act error

.789E+04
.059E-01
.652E-02
.498E-01
.942E-02
.33B8BE-02
.845E+01
.281E-01
.796E-02
.071E+00
.009E-01
.745E-01
.815E+01
.057E-01
.268E-01
.792E-01
L.657E-01
.186E~01
.206E-01
L.610E-01
.182E-02
.498E-02
L242FE-01
.105E+01
.541E+00
.036E+00
.657E-01
.243E+00
.361E+00
.630E-01
.632E-01
.645E-01
.600E+00
.243E+00
.236E-01
.824E-01
.161E+01
.598E+00
.270E-01
.H98E+00
.257E-01
.068E-02
.469E-02
.114E-01
.711E-02

MDA
(pCi/GRAM)

Half-Life
.B30E-01
7.654E-02
.974E-01
.322E-01
.504E-01
.231E+01
.117E-01
.130E-01
LA427E400
.593E-01
.427E4+00
.411E+01
.904E-01
.070E-01
.841E-01
.804E-01
.494E-01
.041E-01
.285E-01
.042E-01
.110E-01
.125E-01
.744E+01
.515E+00
.950E+00
.419E+00
.043E+00
.203E+00
.979E-01
.979E-01
.525E+00
.310E+00
.043E+00
.118E-01
L437E+00
.749E+01
.109E+00
.438E-01
.109E+00
.020E+00
.305E-01
.390E-01
.464E-01
.361E-01

w
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MDA error

too short

.405E-02
.852E-03
.387E-01
.196E-02
.405E-02
.834E+00
.844E-02
.003E-02
.476E-01
.880E-02
L.236E-01
.145E+01
.413E-02
.881E-02
.284E-02
LA458E-~02
.552E-02
.833E-02
.014E-02
.244E-02
.394E-02
.951E-02
.659E+00
.224E+00
.494E-01
L.233E-01
.904E-01
.600E-01
.174E-01
.277E-01
.653E-~01
.356E-01
.904E-01
.580E-02
.793E-01
.903E+00
.412E-01
.358E~02
LA412E-01
.548E-02
.309E-02
.407E-02
.636E~02
.349E-02
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Page :
8-MAR-2010 09:46:42

3

Act/MDA

sielelelelelslelaleieielelolelel delielejeivieololeleolele)e]

Pl

I

.217
.220
.212
.780
.150
.348
.546
.034
.029
L2774
.204
.030
.239
.253
.166
L2774
.517
.193
.029
.146
.225
.201
.204
.018
.938
.024
.121
.281
.300
.300
.154
.127
.121
.343
.096
.576
.096
.313
.096
.538
.124
.010
.219
.279



VAX/VMS Nuclide Identification Report Generated

L I I I I i I i I I S I S S b S R R R R R R

* GEL Laboratories LLC *
* 2040 Savage Road *
* Charleston, SC 29414 *
KA A EFT A A AR A A AA AR AR A AR A A A A A A A A A A A A AR A A AT A AR A A A A AT A A A A A A AR A E A A AR A Ak kA rhhkhhAhddx
* *

DETECTOR DATA

Configuration : SYSSSYSROOT: [ALPHA.ARCHIVE. GAMMA]G1202052274
Acquisition date : 8-MAR-2010 09:46:42 Detector SN# :
Detector ID : GAMOZ2 Sensitivity : 5.000
Geometry : CAN Energy tolerance: 1.500
Elapsed live time: 0 01:00:00.00 Abundance limit : 75.000
Elapsed real time: 0 01:00:02.71 Half life ratio : 8.000

KA KA A KA T T A A A A I AKX A AT A AR A AN AT A KRR KA ATA A AR ANNEAR R A R A LA A A A A A A A A A A AR A A Ak A AT A kA A A *dhdxk

SAMPLE DATA

Sample date : 26-FEB-2010 00:00:00 Nuclide Library : SOLID

Sample ID : G1202052274 Analyst initials: MXRI

Batch Number : 957136 Sample Quantity : 1.5544E+02 GRAM

Recovery : 1.00000 Carrier Weight : 0.00000

KA KA A A AR AEA T A AR A AR A A A AR AR A A AR AR A A A NN R AN AN AR A A AR AT AT AT T A AT A A A AR R A A A A A A A A A X hd ko
QC DATA

CALIB. DATE/TIME : 29-0CT-2009 10:28:07 MS Isotope

MSD DPM : 0.000 MSD Isotope

LCS DPM : 0.000 LCS Isotope

LCSD DPM : 0.000 LCSD Isotope

% % % F ¥ Ok S ok 3k OF % F % F oF OF % F % F & F * * ¥
A R E R EEEEEEEEE EE s

IR SRS REFEEEETEEEEEEEEEE SRS ESE SRR RS R R SR EE RS RS R E SR EESESERELEEEEESEEESEEEEEE RS EE R

Combined Activity-MDA Report

~—-— TIdentified Nuclides --——-

Activity Act Error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
K~40 6.690E-01 6.964E-01 3.398E-01 3.553E-01
CO-57 1.982E-01 7.293E-02 3.582E-02 3.721E~02
C0-60 6.655E+00 7.031E-01 4.854E-02 3.587E-01
CD-109 3.298E+01 4.389E+00 1.172E+00 2.239E+00
SN-126 3.247E+00 4,321E-01 1.161E-01 2.205E-01
BA-137M 5.262E+00 5.125E-01 6.086E-02 2.615E-01
£sS-137 5.559E+00 5.422E-01 6.430E~02 2.766E-01
TL-208 4.778E-01 1.451E-01 5.665E-02 7.405E-02
I-211 2.445E+00 7.473E-01 3.728E-01 3.813E-01
PB-212 1.188E+00 2.332E-01 1.119E-01 1.190E-01
BI-214 7.682E-01 2.814E-01 1.084E-01 1.436E-01
PB-214 8.874E-01 2.754E-01 1.313E-01 1.405E-01
RA-226 7.682E-01 2.814E-01 1.084E-01 1.436E-01
AC-228 8.237E-01 4.414E-01 2.867E-01 2.2528-01
RA-228 8.237E-01 4.414E-01 2.867E-01 2.252E-01
TH-228 1.188E+00 2.332E-01 1.119E-01 1.190E-01
TH-232 8.237E~01 4.414E-01 2.867E-01 2.252E-01
NP-237 9.689E+00 2.372E+00 3.514E-01 1.210E+00
AM-241 1.484E+01 1.494E+00 3.139E-01 7.621E-01
-——— Non-Identified Nuclides ----
Key-Line
Activity K.L Act error DLC TPU
Nuclide (pCi/GRAM ) (pCi/GRAM )
BE-7 4.726E-01 6.580E-01 5.870E-01 3.357E-01 NOT IDENT.
NA-22 -1.664E-02 6.183E-02 5.066E-02 3.154E-02 NOT IDENT.
NA-24 -3.566E+03 4.475E+03 0.000E+00 2.283E+03 SHORT HLIF
SC-46 -1.450E-01 9.659E-02 7.181E-02 4.928E-02 NOT IDENT.
V-48 8.174E-02 1.570E-01 1.359E-01 8.009E-02 NOT IDENT.
CR-51 -7.587E-02 6.210E-01 5.504E-01 3.168E-01 NOT IDENT.
MN-54 8.716E-02 7.766E-02 7.170E-02 3.962E-02 NOT IDENT.
C0-56 ~-1.158E-02 8.429E-02 7.103E-02 4.301E-02 NOT IDENT.
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C0O-58 -4.850E-02 8.331E-02 6.810E-02 4.250E-02 NOT IDENT.
FE-59 7.205E-02 2.079E-01 1.838E-01 1.061E-01 NOT IDENT.
ZN-65 ~-3.099E-01 2.213E-01 1.721E-01 1.129-01 NOT IDENT.
SE-75 -6.394E-02 7.739E-02 6.713E-02 3.949E-02 FAIL ABUN

SR-85 -1.261E-01 8.358E-02 6.390E-02 4.264E-02 NOT IDENT.
Y-88 -3.394E-0Q2 5.122E-02 3.646E-02 2.613E-02 NOT IDENT.
Y-91 -1.350E+01 2.910E+401 2.356E+01 1.485E+401 NOT IDENT.
NB-94 3.879E-02 6.281E-02 5.696E~02 3.205E-02 NOT IDENT.
NB-95 2.266E-02 8.185E-02 7.164E-02 4.176E-02 NOT IDENT.
NB-95M 9.923E-02 2.220E-01 1.844E-01 1.132E-01 NOT IDENT.
ZR-95 3.054E-02 1.458E-01 1.276E-01 7.438E~-02 NOT IDENT.
MO-99 -4 .396E+00 7.402E+00 6.077E+00 3.776E+00 NOT IDENT.
TC-99M -9.268E+10 1.269E+11 0.000E+00 6.477E+10 SHORT HLIF
RU-103 3.832E-02 7.610E-02 6.693E-02 3.883E-02 FAIL ABUN

RH-106 ~8.931E-01 6.194E-01 4.796E-01 3.160E-01 NOT IDENT.
RU-106 ~-8.931E-01 6.131E-01 4.796E-01 3.128E-01 NOT IDENT.
AG-108M 3.887E-02 6.330E-02 5.664E-02 3.230E-02 NOT IDENT.
AG-110M 3.007E-01 9.852E-02 8.893E-02 5.027E~02 NOT IDENT.
SN-113 8.305E-03 9,125E-02 8.021E-02 4.656E-02 NOT IDENT.
CD-115 -1.477E+400 5.502E+00 4.573E+00 2.807E+00 NOT IDENT.
SN-117M 8.906E~03 6.731E-02 5.999E-02 3.434E-02 NOT IDENT.
TE-123M -5.510E-03 4_.256E~-02 3.743E-02 2.172E-02 NOT IDENT.
SB-124 9.515E~-02 9.473E-02 9.810E-02 4.833E-02 NOT IDENT.
SB-125 1.582E-01 1.995E-01 1.800E-01 1.018E-01 NOT IDENT.
TE-125M -4_007E+00 1.432E+01 1.291E+401 7.304E+00 NOT IDENT.
I-126 -4.744E-02 3.791E-01 2.843E-01 1.934E-01 NOT IDENT.
SB-126 -1.040E-01 2.309E-01 1.813E-01 1.178E-01 NOT IDENT.
SB-127 -8.161E~01 1.121E+00 9.225E-01 5.717E-01 NOT IDENT.
I-131 4.900E-02 1.639E-01 1.466E-01 8.364E-02 NOT IDENT.
TE-132 -1.130E-01 4.950E-01 4,186E-01 2.526E-01 NOT IDENT.
BA-133 -2.823E-02 8.947E-02 6.753E-02 4.565E-02 NOT IDENT.
I-133 5.096E+01 2.747E+02 0.000E+0Q0 1.401E+402 SHORT HLIF
Cs-134 1.120E-01 9.602E-02 8.860E-02 4.899E-~02 NOT IDENT.
CS-135 3.339E-01 2.933E-01 2.763E-01 1.497E-01 NOT IDENT.
I-135 ~-1.317E+10 5.467E+10 0.000E+0Q0 2.789E+10 SHORT HLIF
CS-136 7.657E-02 2.018E~01 1.798E-01 1.030E~01 NOT IDENT.
CE-139 1.681E-02 4,559E-02 4.093E-02 2.326E-02 NOT IDENT.
BA-140 -1.479E~-01 4.408E-01 3.617E-01 2.245E-01 NOT IDENT.
LAa-140 -1.031E-01 9.743E-02 6.653E-02 4.971E-02 NOT IDENT.
CE~141 -2.259E-02 9.151E-02 8.070E-02 4.669E-02 NOT IDENT.
CE-143 5.702E+01 2.788E+401 2_.230E+01 1.422E+01 NOT IDENT.
CE-144 -2.791E-01 3.215E-01 2.751E-01 1.640E-01 NOT IDENT.
PM-144 3.794E-03 6.660E-02 5.820E-02 3.398E-02 NOT IDENT.
PR-144 2.460E-01 4.969E+00 4.340E+00 2.535E+00 NOT IDENT.
PM-146 -4 .359E-02 9.892E-02 8.301E-02 5.047E~02 NOT IDENT.
ND-147 2.907E-01 8.570E-01 7.403E-01 4.373E-01 FAIL ABUN

PM-149 1.9245E+00 3.739E+01 3.381E+01 1.908E+01 NOT IDENT.
EU-152 -6.939E-02 2.016E-01 1.524E-01 1.029E-01 FAIL ABUN

GD-153 ~5.242E-02 1.242E-01 1.122E-01 6.339E-02 NOT IDENT.
EU-154 -4.725E-02 1.756E-01 1.439E-01 8.961E-02 FAIL ABUN

EU-155 7.690E-02 1.624E~01 1.516E-01 8.287E-02 FAIL ABUN

TB-160 2.843E-01 3.122E-01 2_.812E-01 1.593E-01 FAIL ABUN

HO-166M 3.933E-02 1.182E-01 1.051E-01 6.030E-02 NOT IDENT.
TA-182 -1.221E-02 2.557E-01 2.173E-01 1.305E-01 NOT IDENT.
IR-192 1.520E-02 6.059E-02 5.482E-02 3.091E-02 FAIL ABUN

HG-203 2.499E-02 6.368E-02 5.857E-02 3.24%E-02 NOT IDENT.
BI-207 4.282E~02 1.217E-01 1.082E-01 6.210E-02 FAIL ABRUN

PB-210 3.561E+00 1.083E+01 9.617E+00 5.527E+00 NOT IDENT.
PB-211 -4.527E-02 1.510E+00 1.314E+00 7.704E-01 NOT IDENT.
BI-212 1.830E+00 1_015E+0Q0 1.003E+00 5.179E-01 FAIL ABUN

RN-219 3.465E-02 8.483E-01 7.418E-01 4.328E~-01 NOT IDENT.
RA-223 -2.469E-01 1.219E+00 1.074E+00 6.217E-01 FAIL ABUN

RA-224 2.821E+00 1.333E+400 1.167E+00 6.803E-01 NOT IDENT.
AC-227 2.394E-01 4.537E-01 4 _220E-01 2.315E-01 NOT IDENT.
TH-227 2.394E-01 4.540E-01 4,220E-01 2.316E-01 NOT IDENT.
TH-229 -2.343E-01 9.452E-01 8.120E-01 4,823E-01 FAIL ABUN

PA-231 -5.475E-01 2.548E+Q0 2.273E+00 1.300E+00 NOT IDENT.
TH-231 -2.469E-01 1.219E+00 1.074E+00 6.217E~-01 FAIL ABUN

PA-233 7.274E-02 1.212E~-01 1.114E-01 6.182E-02 NOT IDENT.
PA-234 1.375E-01 8.648E-01 7.340E-01 4.412E-01 NOT IDENT.
PA-234M -1.008E+01 1.138E+01 8.918E+00 5.805E+00 NOT IDENT.
TH-234 3.924E-01 2.546E+00 2.250E+0Q0 1.299E+00 FAIL ABUN

U-235 1.704E-01 3.204E-01 2.918E-01 1.6353E-01 FAIL ABUN

U-238 3.924E-01 2.546E+00 2.250E+00 1.299E+00 FAIL ABUN

NP-239 -5.485E-01 7.112E-01 5.500E~01 3.628E-01 NOT IDENT.
CM-247 -1.613E-02 7.906E-02 6.818E-02 4.034E-02 NOT IDENT.
CF-249 1.372E-03 8.300E-02 7.273E-02 4.235E-02 NOT IDENT.
CF-251 7.595E-02 2.071E-01 1.849E-01 1.057E-01 NOT IDENT.
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ANH-511 3.801E-02 7.557E-02 7.067E-02 3.856E-02 NOT IDENT.
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GEL Laboratories LLC
ROAD
CHARLESTON ,SC 29417

*
*
*
*

GAMMA SPECTROSCOPY BACKGROUND REPORT

2040 SAVAGE

*
*
*
*

IR R RS SRS SR SRS EE SR ERE S SR SRR SRS E SRS EEEEEREEEEREEEEEEEEEE R R R R R S IR R
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ENERGY

46.
49,
57.
59.
63,
.29
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67.
69.
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72.
72.
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74,
74 .
74 .
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77.
77.
77.
79.
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80.
80.
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81.
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83.
83.
85.
86.
86.
86.
86.
87.
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92.
92.
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94.
94,
94,
95.
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99,
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109.
111.
111.
116.
117.
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123.
131.
133.
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63

54
72
36
o4
29

28
75
67
83
81
87
87
82
82
82
97
11
11
11
69
80
12
19
57
00
07
07
79
79
43
48
55
79
94
57
03
47
96
11
59
59
35
67
87
87
86
43
44
53
11
18
37
31
12
28
00
76
30
23
12
78
06
07
20
52
00

299.
303,
408.
353.
259.
259,
270.
285.
299.
258,
295,
295,
295.
323.
323.
323.
323.
325.
325.
325.
313.
L2957
324.
324,
333.
340.
319.
319.
321.
321.
360.
343,
343.
343.
343.
344,
344,
345.
254,
254,
273.
273,
216.
222,
240.
240.
240.
239.
211.
220.
228.
241,
238.
233.
223.
255.
224,
252.
213.
258.
236.
236.
236.
230.
255,
268.
233.

324

MDA COUNTS

8345
1444
2271
8812
2946
2946
7624
0738
8700
2276
7396
7868
7868
7741
7741
7741
9008
7020
7020
7020
3090

5554
6135
1116
3005
8558
8558
9928
9928
5656
4616
5184
7114
8344
3452
716l
0699
1123
7822
8989
8989
6800
9638
0041
0041
5294
4645
5317
5857
4753
4577
6782
8650
6502
1625
8845
5226
6450
6628
2447
5341
6563
1247
7487
9654
4214
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144,
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145.
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153.
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159.
162.
163.
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176,
177.
181.
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215.
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228.
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252.
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260.
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280,
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293.
295.
295.
298.
299.
299.
300.
300.
300.
301.
302.
304.
304.
304.
308.
311.

221.
252.

218.
224.
224.
252.
227.
210.
234.
234.
221,
209.
207.
211
209.
198.
198.
195,
228.
230.
239.
248.
227.
230.
261.
242,
238.
235.
230.
230.
217.
216.
216.
333.
333.
210.
165.
260.
184.
188.
183,
183.
190.
198.
187.
189,
189,
189.
230.
178.
164,
166.
166.
173.
189,
190.
171.
163.
170.
171.
l62.
160.
187.
215.
187.
166.
166.
166.
166.
1l66.
172.
189.
166.
166.
172.
172.
155.

3663
6665

.0000

9204
2581
2581
6576
2249
7429
1586
1586
1298
3075
3329

.6723

7554
7886
6353
6317
2770
4245
6283
7985
©323
0499
1646
1424
2677
1132
6889
6950
4882
1508
1508
6516
6516
3170
3339
4351
9074
5626
8716
8716
1885
1713
0930
1506
1506
4902
1400
5754
0842
8704
9370
5653
2430
3322
5709
3663
9336
0155
0251
8794
4837
0578
1429
4025
4025
4214
4214
4268
6235
7726
5425
5425
2438
8191
3641
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31s.
319.
320.
323.
323.
328.
333.
334,
334.
338.
338.
338.
338.
338.
340.
340.
344.
351.
351.
356.
364.
366,
383.
388,
388.
391.
400.
401.
402.
404.
410.
414,
423.
427.
427.
433,
453.
463.
468.
473,
476.
477 .
487.
492.
497.
511.
514.
527.
529.
531.
537.
546.
563.
569.
569.
569.
583.
600.
602.
604,
609.
609.
610.
614.
618.
621.
621.
633.
635.
636.
645.
657.
661.
661.
664.
666.
666.
677.

150.
169,
163.
174.
174.
159.
139.
137.
137.
153.
153.
153.
153.
153.
130.
130.
149,
188.
176.
151,
170.
156.
141.
161.
164.
162.
166.
159.
168.
164.
155,
171.
145,
146.
145.
136.
178.
146.
150.
189,
132.
125.
128.
132.
111.
142.
198.
116.
.0000
101.
120.
.0000
105,
98.
98.
96.
90.
129.
121,
106.
.2693
L2693
. 7686
.0278
.8760
.9836
.9836
.5008
.4066
.2103
.0131
.2637
.4468
.4468
.2480
.0745
L4871
. 7453

3069
7730
1931
2797
2797
6423
0408
6154
6154
2047
2047
2096
2096
2096
5650
5732
6977
1855
5530
1649
4463
8138
8757
5308
6179
89776
1214
1254
3788
5966
0679
2690
1056
4928
2350
7628
8714
9935
6559
7357
1758
7943
7236
4155
0396
7489
0le62
4844

1420
4783

9970
1782
1888
3808
0845
4761
2106
5912
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685.
695.
696.
696.
697,
702.
706.
711.
720.
721.
722.
122.
723.
724.
727.
733.
735.
739.
747.
752.
753.
756.
763,
765.
766.
777.
778.
783.
785.
795,
801.
810.
810.
815.
818.
832.
834,
836.
846,
856.
860.
871.
873.
875.
879.
880.
883,
884.
889.
898.
911.
911.
911.
926.
937.
944 .
9246,
949,
962.
964.
966.
968.
968.
968.
983.
996.
1001.
1004.
1037.
1038.
1048.
1050.
1050.
1063.
1085.
1099.
1112,
1115.

L4402
L2485
.1945
.1945
L9572
.8887
L7672
.1095
.5041
L9675
.3490
. 3527
.6445
L7585
.8193
L7713
.3810
L1224
L4317
. 6541
.6883
.8161
.1330
.1928
.2319
L1226
. 7009
1712
.1045
L1371
.5306
.0080
L1342
.2284
.0897
L2452
L2586
.0000
L2767
.7578
.0023
L2723
.2544
.0000
.8260
L5747
.5199
.5708
.6391
.6538
.0797
.0797
L0797
.8515
.8995
.0998
.3468
L4131
. 8504
.5104
L1378
. 9249
L9249
.9249
.9232
L4631
. 6780
.4313
.2415
.0000
L2665
.2002
L2002
.2528
.8684
. 6492
.7308
134.

1497
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1120.
1120.
1120.
1121.
1131.
1173.
1177.
1189.
1204.
1221.
1231.
1235.
1238.
1260.
1271,
1274.
1274.
1291.
1298.
1312.
1332.
1365.
1368.
1384.
1408.
1457.
1460.
1489.
1505.
1596.
1620.
1678.
1690.
1764.
1764.
1770.
1771,
.20

1791

1836.

29
29
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51
23
93
05
77
41
02

28
41

44
54
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22
11
49

63
29
01
56
B2
16
03
21
50
03
97
49
49

35
06

=
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|l A

.0386
.0386
.0925
.3001
.0000
.8393
.5449
.8840
.0771
.4019
.3984
.7910
L7192
.0000
L9427
. 9438
.9451
.0813
.0000
.2461
.3187
.3998
-0000
L4315
L9716
.0000
.7938
.5120
14.
.4524
.1539
.0000
.7999
.7578
.71578
.7661
.0713
.0000
L7411

8545



TOTAL URANIUM BY GAMMA SPEC
Sample:G1202052274

Total Uranium Activity
Total Uranium Counting Unc.
Total Uranium Tpu

Total Uranium Mda
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1.2464E+00
7.5765E+00
3.8655E-06
6.6947E+00

ug/g
ug/g
ug/qg
ug/g
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GEL Laboratories LLC *
2040 SAVAGE ROAD
CHARLESTON ,S8C 29417
GROSS GAMMA REPORT

BATCH ID : 957136 SAMPLE ID : G1202052274
ANALYST : MXR1 DETECTOR : GAMO2

SAMPLE DATE : 26-FEB-2010 00:00:00.00 COUNT TIME : 0 01:00:00.00
ANALYSIS DATE: 8-MAR-2010 09:46:42.32 SAMPLE ALQT: 155.440 GRAM

*

*

* *
* ®
* *
* *
* *
R R SRS RSEEREESEE SRS EEEREEREEREEEEEEE RS S SR SRR E SRR R R I I I
* *
* *
* *
* *
* ®
* *
* *

RS R SRS SRS ESEEE LSRR LSRR EE SR SRS E RS RS RS R R R R R R R R R R R R R R R R

GROSS GAMMA ACTIVITY (pCi/GRAM ) : 2.764E+01
GROSS GAMMA ERROR (pCi/GRAM ) : 2.657E+00
GROSS GAMMA MDA (pCi/GRAM ) : 4.720E+00
GROSS GAMMA DLC (pCi/GRAM ) 1 2.287E+00
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Batch# Qf (VARYYZ0)

Radiochemistry Batch Checklist, Rev10

Product: t*g Date 8 t )

Critera:

Yes No Comments

Sample Solids are iese than or equal 10100 mg for GAB.

Mo

Samples have been blank corrected (if required) VIT

If activity less 10* MDA/ MDC, error 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 source check is within limits.
Instrument bkg check is within mits.

Mathod RDL/ LLD has been mat.

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

is 100% or less. }f greater 5* MDA/ MDC, then RPD 20% or
less. If below the MDA/ MDC, the RPD is 0%.

Qr meets the client's required RER acceptance criteria.

v

v/

/
/

Tracer yield is 15-125% . Carriar yield 25-125%.
Or meets the client's contract acceptance critaria. IOIA

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

Sample was run within hold time.

Sample was correctly preserved if required.

Smears Taken for Radioactive batches.

Method Spike and LCS are within
75-1256% or meets the client's cortract acceptance criteria.

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

No transcription errors are apparent.

\\ \\\\

Aux data is correct.

Mo

Client Special requirements g ge has been checked.

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

Y

QC data entered into QC database and baich is in REVW

\

Batch entered into Case Narrative.

Hit notitication complete (if necessary) A )!A

Batch Data

Batch Data Exception Reports (DER) second reviewed and
disposition verified to be completed.

tion Reports (DER) completed, if applicable. »ln

A

Aliquot Correction completed if required. Ny

Review sampile historical resulis if available /
{if REMP, results above MDC have been verified
by historical resuits, recount or re-analysis.)

GEL Laboratories, LLC
RADchecklistrev10, revised 1/13/2010

LAS L
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REGISTRY

THU 11 MAR 2010 1:41

*%* DTRECTORY PATH :5:\LSC\Q\DA\961540A0 *¥¥
PARAMETER GROUP: 8

ID: H-3(3)
00A PROGRAM MODE 6 >
ORDER POS 1ID CTIME COUNTS CUCNTS MCW REP STD STMS STIME
1 21 BKG 120:00 1.0e04 NO LIM 1 1 Yy 1/10 1:00
2 22 247797001 120:00 1.0E04 NO LIM 1 1 Y 1/10 1:00
3 23 247797002 120:00 1.0E04 NO LIM 1 1 Y 1/10 1:00
4 24 247797003 120:00 1.0E04 NO LIM 1 1 Y 1/10 1:00
5 25 247797004 120:00 1.0e04 NO LIM 1 1 Yy 1710 1:00
6 26 247797005 120:00 1.0E04 NO LIM 1 1 y 1/10 1:00
7 27 247900004 120:00 1.0E04 NO LIM 1l 1 Y 1/10 1:00
8 28 247000006 120:00 1.0604 NO LIM 1 1 Y 1710 1:00
9 29 247900008 120:00 1.0E04 NO LIM 1 1 Y 1/10 1:00
10 30 247900011 120:00 1.0e04 NO LIM 1 1 Yy 1/10  1:00
11 31 247920002 120:00 1.004 NO LIM 1 1 Yy 1/10 1:00
12 32 248385001 120:00 1.0e04 NO LIM 1 1 Y 1/10 1:00
NUMBER OF CYCLES 1
COINCIDENCE BIAS (L/H) L
MCA INPUT TRIGG. INHIBIT MEMORY SPLIT
1 LRSUM DCOS G L*R
2 GSUIM G L*R
WINDOW CHANNELS MCA HALF
1 1- 174 1 2
2 1- 174 1 2
3 60- 220 1 2
4 50- 320 1 1
5 50- 270 1 1
6 60- 220 1 1
7 1- 1024 2 1
| 8 1- 1024 2 2
SELECTED PRINTOUT FOR TERMINAL 1 (A)
SELECTED PRINTOUT FOR TERMINAL 2 (B)
1. 2. 3. 4, 5. 6. 7.
POS ID CTIME sQP CcPM1 CPM2 CPM3
SEND SPECTRA 12
RESOLUTION OF SPECTRA 1024
LISTING Y
INSTRUMENT NUMBER 1
POS ID CTIME sQP cpml CPM2 CPM3

Q012101IN.001 11 MAR 2010 3:44
21 BKG 120:01.785 808.36 .72 .72 1.06
Q022201IN.001 11 MAR 2010 5:46
Page 1
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REGISTRY

22 247797001 120:01.785 806.30 15.34 15.34 16.53
Q032301N.001 11 MAR 2010 7:49

23 247797002  120:01.785 807.92 2.46 2.46 2.82
Q042401N.001 11 MAR 2010 9:51

24 247797003  120:01.785 806.73 16.15 16.15 17.73
Q052501N.001 11 MAR 2010 11:54

25 247797004  120:01.785 807.41 9.00 9.00 9.99
Q062601N.001 11 MAR 2010 13:57

26 247797005 120:01.785 805.30 7.83 7.83 9.23
Q07270IN.001 11 MAR 2010 15:55

27 247900004  115:28.778 808.45 87.71 87.71 94.38
Q082801N.001 11 MAR 2010 17:57

28 247000006  120:01.784 809.31 4.07 4.07 4.42
Q092901IN.001 11 MAR 2010 20:00

29 247900008 120:01.784 806.32 3.83 3.83 4,31

Q103001N.001 11 mAR 2010 20:39
30 247900011 36:34.784 807.55 276.98 276.98 298.99
Ql%ilOlN.OOl 11 MAR 2010 22:41

247920002 120:01.784 805.88 1.13 1.13 1.53
Q123201N.001 12 MAR 2010 0:44
32 248385001 120:01.784 805.85 1.29 1.29 1.62
Page 2
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ012101N.001 .xls
File Info: s:\Isc\files\pink\961540A0\J96 1540A0.xls

ID: H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 1, BKG, 120.0297:

Quench; 808.36

Start, End, X-Axis 1-174

Channel Counts

" SPECTRUM PLOT H-3(3)

Counts
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|
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instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ022201N.001 .xis
File Info: s:\Isc\files\pink\961540A0\U961540A0.xls

ID: H-3(3)

Comments; PINK

Sample, Rack-Pos, Time: 2, 247797001, 120.0297:

Quench: 806.3

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(3)

40

35 -
30W
25 -

20 1

Counts

15
10
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Instrument Type:
Data Capture Date:
FileName:

File Info:

ID:
Comments:

Sample, Rack-Pos, Time:

Quench:
Start, End, X-Axis

Channel Counts

Quantulus

THU 11 MAR 2010 1:41
s:\Vsc\files\pink\961540A0\SQ032301N.001 . xls
s\Isc\files\pink\961540A0\UI961540A0.xls

H-3(3)
PINK

3, 247797002, 120.0297:
807.92
1-174

SPECTRUM PLOT H-3(3)

Counts
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isclfiles\pink\961540A0\SQ042401N.001 .xls
File Info: s:\isc\files\pink\961540A0\U961540A0.xls

ID: H-3(3)

Comments; PINK

Sample, Rack-Pos, Time: 4, 247797003, 120.0297:

Quench: 806.73

Stant, End, X-Axis 1-174

Channal Counts

SPECTRUM PLOT H-3(3)

40

35 1

Counts
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150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\scViles\pink\961540A0NSQ052501N.001 xis
File Info: s:\Isc\files\pink\961540AMU961540A0.xls

ID: ' H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 5, 247797004, 120.0297:

Quench: 807.41

Stant, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(3)

20

18 |

Counts
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Instrument Type:
Data Capture Date:
FileName:

File Info:

D:
Comments:

Sample, Rack-Pos, Time:

Quench:
Start, End, X-Axis

Channel Counts

Quantulus

THU 11 MAR 2010 1:41
s:\Isc\files\pink\961540A0\SQ062601N.001.xIs
s:\Isc\files\pink\961540A0\U961540A0.xls

H-3(3)
PINK

6, 247797005, 120.0297.
805.3
1-174

20

SPECTRUM PLOT H-3(3)

18 -

Counts
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ072701N.001 .xls
File Info: s\Isc\files\pink\961540A0\U961540A0.xls

iD: H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 7, 247900004, 115.4796:

Quench; 808.45

Stan, End, X-Axis 1-174

Channel Counts
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Instrument Type: " Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ082801N.001 xlIs
File info: s:\Isc\files\pink\961540A0\U961540A0.xls

ID: H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 8, 247000006, 120.0297:

Quench: 809.31

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(3)

14
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Counts
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ092901N.001.xls
File Info: s:\Isc\files\pink\961540A0\U961 540A0.xls

iD: H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 9, 247900008, 120.0297:

Quench: 806.32

Stant, End, X-Axis 1-174

Channel Counts
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12

10 -

Counts

i

1| SR NN ITh

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
32 2
33 1
34 0
35 0

Page 387 of 529



Instrument Type:
Data Capture Date:
FileName:

File Info:

ID:
Comments:

Sample, Rack-Pos, Time:

Quench:
Start, End, X-Axis

Channel Counts

Quantulus

THU 11 MAR 2010 141
s:\IscViles\pink\961540A0\SQ103001N.001 .xIs
s:\Isc\files\pink\961540A0\U961540A0.xls

H-3(3)
PINK

10, 247900011, 36.57973:
807.55
1-174

180
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Instrument Type:
Data Capture Date:
FileName:

File Info:

ID:
Comments:

Sample, Rack-Pos, Time:

Quench:
Start, End, X-Axis

Channel Counts

Quantulus

THU 11 MAR 2010 1:41
s:\Isc\files\pink\961540A0\SQ1113101N.001 xIs
s:\Isc\files\pink\961540A0\U961540A0.xls

H-3(3)
PINK

11, 247920002, 120.0297:
805.88
1-174
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Instrument Type: Quantulus

Data Capture Date: THU 11 MAR 2010 1:41

FileName: s:\Isc\files\pink\961540A0\SQ123201N.001 xIs
File Info: s\Isc\files\pink\961540A0\UJ961540A0.xls

ID: H-3(3)

Comments: PINK

Sample, Rack-Pos, Time: 12, 248385001, 120.0297:

Quench: 805.85

Start, End, X-Axis 1-174

Channel Counts
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REGI

FRI

*%% DIRECTORY PATH :5:\LSC\Q\DA\961540A1 *
PARAMETER GROUP: 8

STRY

¥

ID: H-3(4)
00A PROGRAM MODE 6 ->
ORDER POS ID CTIME COUNTS
1 33 248385002 120:00 1.0E04
2 34 248385003 ' 120:00 1.0E04
3 35 248385004 120:00 1.0E04
4 36 248385005 120:00 1.0E04
5 37 248385006 120:00 1.0E04
6 38 248386003 120:00 1.0E04
7 39 248386004 120:00 1.0E04
8 40 1202062409 120:00 1.0E04
9 41 1202062410 120:00 1.0E04
10 42 1202062411 15:00 1.0£04
NUMBER OF CYCLES 1
COINCIDENCE BIAS (L/H) L
MCA INPUT TRIGG. INHIBIT
" 1 LRSUM DCOS G
2 GSUM G
WINDOW CHANNELS MCA HALF
1 - 174 1 2
2 1- 174 1 2
3 60- 220 1 2
4 50- 320 1 1
5 50- 270 1 1
6 60- 220 1 1
7 1- 1024 2 1
8 1- 1024 2 2
SELECTED PRINTOUT FOR TERMINAL 1 (A)
SELECTED PRINTOUT FgR TERMINAL 23(3) .
1. . . .
POS ID CTIME sQP
SEND SPECTRA 12
RESOLUTION OF SPECTRA 1024
LISTING Y
INSTRUMENT NUMBER 1
POS ID CTIME SQP
Q013301IN.001 12 MAR 2010 4:02
33 248385002 120:01.785 804.82

Q023401N.001 12 MAR 2010 6:04
34 248385003  120:01.785 806.81
Q033501IN.001 12 mAR 2010 8:07

Page 1
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12 MAR 2010

1:59

CUCNTS MCW REP

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

LIM
LIM
LIM
LIM
LIM
LIM
LIM
LIM
LIM
LIM

e e e e e e e

b h b el ek e 3 2

MEMORY SPLIT
L*R
L*R

cPMl

5

cPMl

1.16
1.01

T T R

6.
CPM2

cPM2

1.16
1.01

STD

<< <K< << <

STMS STIME

1/10 1:00
1710  1:00
1/10  1:00
1/10 1:00
1/10 1:00
1/10  1:00
1/10  1:00
1/10  1:00
1/10 1:00
1710 1:00
7.
CPM3
CPM3
1.45
1.28



35 248385004  120:01.785
Q043601IN.001 12 MAR 2010 10:09

36 248385005 120:01.785
Q05370IN.001 12 MAR 2010 12:12

37 248385006  120:01.785
Q063801N.001 12 MAR 2010 14:14
38 248386003  120:01.785

Q073901IN.001 12 MAR 2010 16:17
39 248386004 120:01.778
Q084001N.001 12 MAR 2010 18:19

40 1202062409 120:01.778
Q094101IN.001 12 MAR 2010 20:23
41 1202062410 120:01.784

Q104201N.001 12 MAR 2010 20:40
42 1202062411 15:01.784

age )

REGISTRY

804.34 .96 .96 1
805.21 91 91 1
805.60 .92 .92 1
804.48 1.19 1.19 1
808.23 .95 .95 1
806.79 .69 .69

807.73 1.13 1.13 1.
806.71 20.55 20.55 22.

Page 2

.32
.24
.25
.50
.18
.97

47
70



Instrument Type: Quantulus

Data Capture Date: FRI 12 MAR 2010 1:59
FileName: s:\IscViles\pink\961540A1\SQ013301N.001 .xls
File Info:” s:\IscViiles\pink\961540A 1\UJ961540A1 .xls
ID: H-3(4)
- Comments: PINK
Sample, Rack-Pos, Time: 1, 248385002, 120.0297:
Quench: 804.82
Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Cuuantulus

Data Capture Date: FRI 12 MAR 2010 1:59

FileName: s:\Isc\files\pink\961540A1\SQ023401N.001 .xls
File Info: s:\IscVfiles\pink\961540A1\U961540A1 .xls

ID: H-3(4)

Comments: PINK

Sample, Rack-Pos, Time:; 2, 248385003, 120.0297.

Quench: 806.81

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrumant Type: - Quantulus

Data Capture Date: FRI 12 MAR 2010 1:59

FileName: s:\Isc\files\pink\961540A1\SQ033501N.001 .xls
File Info: s:\Isc\files\pink\961540A 1\U961540A1.xls

ID: H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 3, 248385004, 120.0297:

Quench: 804.34

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)
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Instrument Type: Quantulus

Data Capture Date: FRI 12 MAR 2010 1:59

FileName: s:\Isc\files\pink\961540A1\SQ043601N.001.xls
File Info: s:\Isc\files\pink\961540A1\U961540A1 xIs

ID: H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 4, 248385005, 120.0297:

Quench: 805.21

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Quantulus

Data Capture Date: FR! 12 MAR 2010 1:59

FileName: s:\Isc\files\pink\961540A 1N\SQ053701N.001 .xis
File Info: s:\IscViles\pink\961540A1\U961540A1 .xis

ID; H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 5, 248385006, 120.0297:

Quench: 805.6

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Quantulus

Data Capture Date; FRI 12 MAR 2010 1:59

FileName: s:\IscVfiles\pink\961540A 1\SQO63801N.001.xls
File Info: s:\Isc\files\pink\961540A1\U961540A1.xls

ID: H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 6, 248386003, 120.0297:

Quench: 804.48

Stant, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type:
Data Capture Date:
FileName:

File Info:

ID:
Comments:

Sample, Rack-Pos, Time:
Quench;
Stant, End, X-Axis

Channel Counts

Quantulus

FRI 12 MAR 2010 1:59
s:\Isc\files\pink\961540A1\SQ073901N.001.xls
s:\isc\files\pink\961540A 1\U961540A1 .xis

H-3(4)
PINK

7, 248386004, 120.0296:
808.23
1-174

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Quantulus

Data Capture Date: FRI 12 MAR 2010 1:59

FileName: s:\sc\files\pink\961540A 1\SQO84001N.001 .xls
File Info: s:\Isc\files\pink\961540A1\U261540A1 xIs

D H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 8, 1202062409, 120.0296:

Quench: 806.79

Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Quantulus

Data Capture Date: FRI 12 MAR 2010 1:59

FileName: s:\Isc\files\pink\961540A1\3Q094101N.001.xls
File Info: s:\Isc\files\pink\961540A1\U961540A1 .xls

1D; H-3(4)

Comments: PINK

Sample, Rack-Pos, Time: 9, 1202062410, 120.0297:

Quench: 807.73

Stant, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Instrument Type: Quantulus

- Data Capture Date: FRI 12 MAR 2010 1:59
FileName; : s:\Isc\files\pink\961540A 1\SQ104201N.001 .xls
File Info: s:\Isc\iles\pink\861540A1\U961540A1.xls
ID: H-3(4)
Comments: PINK
Sample, Rack-Pos, Time: 10, 1202062411, 15.02973:
Quench: 806.71
Start, End, X-Axis 1-174

Channel Counts

SPECTRUM PLOT H-3(4)

Counts
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Amersham international plc O ( 3 g(
Amatrsham Laboratories

CALIBRATION -
No. 0146

Radionuclide: TRITIUM(HYDROGEN-3) Productcode: TRY-64
Chemicalform: water Batch: 111
Referencetime: 1200 GMT on 1 March 1996
Radioactive concentration of tritium: 488.0  kilobecquerels per gram of water
whichis equivalent lo: 13.19 microcunes per gram of water
or: 2.93x 107 disintegrations per minute

per gramof water

Method of Measurement

This reference material was calibrated by direct comparison with a standard of tritium-labelled water obtained
from the National Institute of Standards and Technalogy, USA.

The OVERALL UNCERTAINTY ofthe result quoted above is estimated to be less than +:2.5%

This estimate of uncertainty was calculated in accordance with the recommendations of the International
Commission on Radiation Units and Measurements (ICRU Report 12). The limits of uncertainty were taken as
the arithmetic sum of the uncertainty due to random variations, calculated at the 99-7% confidence level, and
the estimated systernatic uncertainties. )

No radioactive impurities were detected. (Impurities with total activity greater than 0.001% of the activity of the
tritium would have been detected).

Half-life of tritium; 12-43 £ 0-11 years

Maximum beta energy of tritium:  18-GkeV

The S.1. unitof radioactivity is the becquerel.
1 becquerel (Bq)

1 curie (Ci)

1 nuclear transformation per second, therefore
3:7 x 10" becquerels exactly.

Useful conversion factors are:

1 microcurie (uCi) 37 x 10° Bg = 37 kilobecquerels (kBq)

1 kilobecquerel (kBq)

27-027 nanocuries (nCi)

This product meets the quality assurance requirements of NRC Regulatory Guide 4.15 for achieving implicit
NIST (NBS) traceability as defined in NCRP58 (1985).

Q(~s-0v23-Ke|a
st f (o | ~ PPAAmersham
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/. Standard Traceability Log Rad

Source Material Info

|

A Solution Material Info

Parent Code: 0134
Prepared By:  |Angela Johnson
Carrier Conc: DI WATER
Reference Date: | 03/01/1996
Ampoule Mass (g): 5g
Uncertainty: +/-2.5%
LogBook No: | RC $023 061

Isotope: Tritium
Prepared By: |Angela Johnson
Prep Date: 02/21/2001
Verification Date: |  09/10/2008
Expiration Date: | 03/27/2010
Primary Code: 0134-A
Dilution(mL): 100 mL
Mass of Parent(g): 33659 ¢
Density(g/mL): 1.0004
Balance ID: 38080204

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (kBg/g)) * (conversion dpm to kBq) / (Dilution Vol) = Parent Activity (dpm/mL)

(dpmvg)

(Mass of parent(g)) * (Parm Activity (kBg/g)) * (conversion dpm to kBq) / Density (g/mL)/ (Dilution Vol) = Parent Activity

(3.3659 g) * (488 kBq/g) * (60000 dpm/kBq) / (100 mL) = 985535.5200 dpm/mL.

(3.3659 g) * (488 kBq/g) * (60000 dpm/kBq) / ( 1.0004 g/mL) / (100 mL) = 985180.3116 dpm/g

Secondary Standards

Mass | Dilution Verification | Expiration
Prep Date | Preparer Primary | (mL) Code |Cone dpm/mL Date Date
Amanda 5773.1566
07/20/2004 Fehr 5.86 1000  |0134-H dpm/mI 07/25/2006 07/25/2007
12/20/2005| ATaNda | 5 5459 1000 | 01341 | %6292 12/20/2006 | 12/20/2007
Fehr dpm/mL
07/11/2007 | Daniel Roy |  5.5863 1000 0134-) 5303.5128 07/29/2008 07/29/2009
dpm/ml
03/25/2009 Mary 5.4917 1000 0134-K >410.3147 03/27/2009 03/27/2010
Aders dpm/ml
GEL Laboratories LLC

Version 1.0 9/18/2000
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Atlanta, Georgia 30318

- ' 7
b\ ANAIJYTF ICS [_03 Tel 404+352:8677
P[odUCtS Laboratories Company : Fax 404+352+2837
www.analyticsinc.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

74047-278

5 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared using aliquots mea-
~ sured gravimetrically from master radionuclide solution sources.
The Bm-241 was calibrated by 4 pi alpha liquid scintillation count-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
germanium gamma spectrometer system. At the time of calibration no
interfering gamma-ray emitting impurities were detected. The gamma-
ray emission rates for the most intense gamma-ray lines are given.
Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
descriked in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: October 1, 2006 12:00 EST

L TOTAL

GAMMA-RAY o GAMMA-RAYS UNCERTAINTY
ISOTOPE ENERGY HALF-LIFE PER SECOND %
"Am-241 59.5 432 y 3339 . 3.0
cd-109 88 462.6 d 4815 7 3.3
Co-57 © 122 271.79 d 2409 .: 3.0
Ce-139 166 137.6 4 3408 2.8
Hg-203 279 46.61 d 7522 2.7
Sn-113 392 115.1 4 4728 2.6
Cs-137 662 30.07 vy 2973 3.0
Y-88 898 106.6 d 11600 2.6
Co-~-60 1173 5.2714 Yy 5780 2.7
Co-60 1332 5.2714 y 5783 2.6
Y-88 1836 106.6 d 12260 2.6

5.31725 grams 4M HCl1l solution.
P O NUMBER 2734RD, Item 1

SOURCE PREPARED BY: kh . ﬁsﬁVvar\ﬁxﬂf

M. Dimitrova, Radiochemist

Q A APPROVED: Lvh{'l @? H-2g0b

This standard will exp.re one year after the calibration date.

2a\ 2%

‘A~“\

1380 Seaboard Industrial Blvd.

3 R0 S-0MC- OB ~e

24027 Aviam .o e
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I .

" ‘ AANALYTICS

An [sotope Products Laboratories Company

1380 Seaboard Industrial Bivd.
Atlanta, Georgia 30318

Tel 404'352'8677
Fax 404-352-2837 . i

s www.analyticsinc.com 1
ANALYSIS OF UNCERTAINTY FOR MIXED GAMMA STANDARDS I
) BATCH 127 _ i
CALIBRATION DATE: October 1, 2006 12:00 EST

™ | ‘

Els. (%l 12 |2 |3 |2 |32 | .32

o - BT = &= B £ c = E o5 E M

2 2| B8 | % | E i ] £ = 58 ZEBE g

2 s | 2§ | ® | £ = g 3 2 £c8 Bagyq A

2 | 82| & | 8 4 a8 E -3 3aS ed5E Al

cate |88 | HPee |0d6 | 11 0.88 08 0 02 164 33 I

Cos7 |12 | mpge o023 |14 071 07 0 02 152 30 i

Ce139 | 186 HPGe | 0.7 |10 058 07 0 0.2 1.38 28 K . ¥

HQ-203 | 279 HPGe [ o041 [ 11 0.34 07 0 0.2 1.37 27 it

sni13_ |39 | HPee o021 |10 0.35 07 0 02 130 26

Cs137 | 662 HPGe [ 036 | 14 0.60 07 0 02 149 30 ;
Y-88 898 HPGe | 019 |10 0.33 0.7 0 0.2 1.29 26

Co-60 1173 | HPGe | 031 | &7 0.45 0.7 0 0.2 133 27 5

Cot0 | 1332 | HpGe |03 | .93 0.48 07 0 02 12 b 26 i

Y-88 1836 | HPGe | 024 |10 0.35 0.7 0 02 131 26

Optional Additional Isotopes :

Pb210 | 465 | amig |03 | 1 0 08 |0 02 150 30 '

Am241 | 595 ams o033 |14 0 09 0.30 02 150 30
Sr-85 514 IC 0.30 1.1 0 0.7 0.17 0.2 1.36 2.7
Cs134 | 605 i 103 |10 0 08 | o1 0.2 134 27
Ce134 | 796 Ic__ |03 |10 0 08 | 047 0.2 1.14 27

Mns4 | 835 Ic 030 |10 0 08 [017 0.2 1.34 27

045 1116 ic__ [o3 |10 0 08 |07 02 134 27 ;

Calibration Methods:

417 LS (4 pi Liquid Scintillation Counting) :

HPGe (High Purity Germanium Gamma Ray Spectrometer) dF

IC (Gamma Ray lonization Chamber) B

%As Percent (% )from counting data ]

No interfering gamma emitting impurities were detected during calibration. Depending on the resolution and energy '

dispersion (keV/channel) of the measuring system, the following spectral conflicts may occur: (1) between the 88 keV
gamma-ray and the X-rays emitted in the decay of Hg-203, (2) between the 1333 keV gamma-ray and the 1325 keV

single escape peak from the 1836 keV gammasray.

Operations Manusl Forms, ANA-QA-08 Form 1, Rev. 2, 8/712005

) Corporate Office Laboratory
24937 Avenue Tibl}?@ge\égﬁcgfé%%mia 91355 1380 Seaboard Industrial Blvd. Atlanta, Georgia, 30318




Standard Traceability Log Rad

1ofl

4+ Standard Traceability Log Rad

f A Solution Material Info

S Material Inf. Isotope: Mixed Gamma

5 0ul('jced 2 srla ;1022 Prepared By: Daniel Roy
arent Code:
| ‘r;d oo Dl Res | L PrepDate: [ 113012006
| Prepare : aniel Roy
: ¢ p c r 5V, HCLy | Verification Date: | 12/02/2009
. Carrier Conc: ;
E Expiration Date: | 12/02/2010
. Reference Date: | 10/01/2006 . ‘
‘ : Primary Code: ’ 1032-A
'Ampoule Mass (g):] 5.31725 g T )
? Uncortainty: | +-2.81% Dilution(mL.): 100 mL
; : : {:Mass of Parent(g):! 5.2579g
LogBook No:  |RC-5-045-073 l Density(g/mL): T
| BalanceID: | 38080204

|
Calculations Converting parent activity to dpm/mL|dpm/g

http://prodsvr01.gel.com:7778/pls/lims/dr_ref material.rad_second_rpt?...

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / (Ampoule Mass(g) *(Dilution Vel)) = Parent
Activity (dpmymL)

Parent Activity (dpm/g)

(Mass of parent(g)) * (Parm Activity (dpm)) * (conversion dpm to dpm) / Density / (Ampoule Mass (g) * (Dilution Vol)) = -

(5.2579 @) * (218817 dpm) * (1 dpm/dpm) / (5.31725 g * 100 mL ) = 2163.7461 dpm/mL

(5.2579 g) * (218817 dpm) * (1 dpm/dpm) / ( 1.0611 g/mL)/ (5.31725 g * 100 mL) = 2039.2400 dpm/g

Secondary Standards

E Prep [Pre arer! Mass Dilution Co deé Conc Verification = Expiration
. Date ' P l Primary (mL) l dpm/mL Date Date
GEL Laboratories LLC

Version 1.0 9/18/2000
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Sample #

0244-A1
0244-A 2
0244-A 3
0244-A 4
0244-A5
0244-A6
0244-A7
0244-A 8
0244-A9
0244-A10
0244-A 11
0244-A 12
0244-A 13
0244-A 14
0244-A 15
0244-A 16
0244-A 17
0244-A 18
0244-A 19
0244-A 20

Mean Value
1 sigma
2 sigma

75% Limit
125% Limit

Expected Result
Achieved Results

0244-A Characterization

Uranium-233/234
Result (pCi/g)
6.59
6.36
578
6.48
5.65
6.96
5.85
529
5.51
6.37
6.50
6.13
5.49
6.19
6.50
6.50
6.25
6.14
6.19
5.67

6.13
0.439
0.878

4.60
7.66

6.2 +/-4.0
6.13 +/- 0.439

Uranium-238
Result (pCi/g)
6.12
6.07
553
5.97
5.59
578
5.75
5.67
6.05
557
5.80
5.42
524
5.21
6.27
524
6.05
6.00
6.14
5.61

575
0.325
0.650

4.31
7.19

6.0+/-4.0
5.75 +/- 0.325

Regeesscs. M bes I e (M i

Page 503 of 529
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Thorium-230
Result (pCi/g)
253
28.5
26.5
255
26.2
27.0
24.2
27.2
243
25.6
258
224
247
26.9
276
249
24.7
25.4
264
232

2562
1.493
2.986

19.22
32.03

245+/-06
2562 +/- 1.493
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Table 7. Recommerced Ccreentrations of Tailings Reference Materizls (oCirg)

TAM-1 TRM-2 TAM-3 TRAM-—
U-238 99 * 6 6.0 * 4.0 196 = 1.4 443 2187
U~234 105 = § 62 = 40 19.6 = 1.9 416 = 1.2
Th—230 e = 1 245 = 06 53.5 = 21 440 = 16
Ra-225 433 = 17 254 = 09 €03 = 23 429 > 12
56.0 = 2.1 38.9 = 20

Po-210page 504 G£528 24 221 = 1.2
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0244-B Characterization

Sample # Plutonium-239
Result (pCifg)
0244-B 1 39.9
0244-B 2 441
0244-B 3 45.8
0244-B 4 43.6
0244-B 5 43
0244-B6 43.5
0244-B7 413
0244-B 8 443
0244-B 9 427
0244-8 10 449
0244-B 11 414
0244-B 12 41.3
0244-B 13 39.2
0244-B 14 39.6
0244-B 15 453
0244-B 16 38.1
0244-B 17 48.5
0244-B 18 36.5
0244-B 19 353
0244-B 20 374
Mean Value 41,79
1 sigma 3.418
2 sigma 6.835
75% Limit 30.75
125% Limit 51.25
Expected Result 41.0+4/-3.0
Achieved Results 41.79 +/- 3.418

AEFErpns s 9 Jyfrzsco
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Plutonium-238
Result (pCi/g)

7.88
7.97
6.56
7.69
79
7.84
7.67
6.95
7.2
7.69
722
7.74
6.65
7.78
8.41
6.74
8.51
7.23
6.98
8.55

7.56
0.596
1.193

6.02
10.04

8.03 +/-0.37
7.56 +/- 596

O

Americium-241
Result (pCi/g)
38.4
406
31.8
316
402
29.4
36
33.2
29.2
30
30.2
36
33.8
311
37.3
33.6
30.5
38.6
309
3.3

33.68
3.724
7.448

24.38
40.63

32.5+- 11
33.68 +/-3.724
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PREPARATION AND CHARACTERIZATION OF THE PERFORMANCE
EVALUATION SOIL SAMPLE PEM-1

INTRODUCTION

Rust Geotech (Rust) was contracted by Los Alamos National Laboratory (LANL) to prepare
and characterize a soil performancs evaluation sample designated PEM-1. This report
describes sample preparation, homogeneity assessment, and determination of the
concentrations of 28 elements and radicactive isotopes in the sample,

SAMPLE PREPARATION

Rust received nine five-gallon buckets of soil from LANL. The soils were dried overnight in
ovens at 103 °C. The lafge pieces of leaves and sicks were removed and the soils were
ground with ceramic-plate grinders to a particle size that passed through a 325 mesh screen.
The samples were blended at the proportions specified by LANL for 48 hours in a 3—cubic-foot
cross-flow blender. The sample identifications and the amounts used are listed in Table 1.

Table 1. Sample Identifications and Amounts Used to Prepare PEM-1

I ANL Sample ID | Amount 65?0(3)
AAA 1592 1.7

AAA 2505-1 10.9

AAA 2505-2 12.8

AAA 2750-1 3.4

AAA 2750-2 8.4

AAA 3205 12.6

AAA 8581 4.2

AAB 3417 12.8

AAB 3475 12.6

The blended sample was wansferred to three five-gallon plastic containers. While the sample
was being transferred, 10 samples were taken at pre~determined time intervals to be used for
homogeneity assessment and sample characterization. These samples are believed to be
representative of the bulk material.
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-243 Customer: GENERAL ENGINEERING LABS
Half Life: 7380 + 40 years P.O.No.: 9290-RAD

Catalog No.: 7243 Reference Date: January 1 1994 12:00 PST.
Source No.: 445-96-2 Contained Radioactivity: (Am-243) 101.2 uGi

Contained Radioactivity: (Am-243) 3750 kBq
Description of Solution

a. Mass of solution: 5.3739 g (in a 5 ml Flame Sealed Ampoule)

b. Chemical form; Am(NO3)3 in 2N HNO3

¢. Carrier content: None added

d. Density: 1.0651 g/ml @ 20°C.
Radioimpurities None detected
Radioactive Danghters

Np-239 (beta active) in equilibrium

Radionuclide Concentration
(Am-243) 18.84 uCi/g

Method of Calibration
Weighed aliquots of the solution were assayed using gamma spectromeiry for Np-239:
Energy peak(s) intergrated under: 228, 278 keV.
Branching ratio(s) used: 0.108, 0.1420 gamma rays per decay.
Uncertainty of Measurement
a. Systematic uncertainty in instrument calibration: +3.0%
b. Random uncertainty in assay: +0.4%
¢. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: +3.0%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s)
See reverse side for Leak Test(s) applied to this source.
Notes

1. Nuclear data werc taken from "Table of Radioactive Isotopes™, edited by Virginia S. Shirley, 1986.

2, IPL participates in an NIST measurement assurance program (o ¢stablish and maintain implicit traceability for a numbec of
nuclides, based on the blind asssy (and later NIST certification) of Standard Reference Matcrials (As in NRC Regulatory Guide
4.15).

dw—a- . M_p_
QUALITY CONTROL
Yar 3, 1994
“  Date Signed
ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street '
Burbank, California 91504
(818) 843 - 7000
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THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO
DETERMINE THE INTEGRITY OF THE SOURCE DESCRIBED ON THE FRONT SIDE

& 1. STANDARD WIPE TEST

The source is wiped over its entire surface with a moistened filter paper disk. After drying, the disk is checked for activity
using a windowless proportional counter or end-window G.M. tube. Activity levels exceeding 0.001 pCi beta-gamma or
0.0001 pCi alpha are canse for rejection of the source.

2. SOAK TEST

The source is immersed in distilled water and maintained at 50 £ 10° C for a minimum of four hours. After removal of the
source, the liquid is ay checked for activity using a liquid scintillation counter, or b) evaporated in a planchet and the residue
is checked for activity using a windowless proportional counter or end-window G.M. tube. Activity levels exceeding 0.001
uCi beta-gamma or 0.0001 uCi alpha are cause for rejection of the source.

3. SOAK TEST -- BERYLLIUM WINDOW

The source is immersed in distilled water and maintained at 50 + 10° C for 20 minutes. The entire surface of the source is
then wiped with & moistened cotton swab or filter paper disk. After drying, the swab or disk is checked for activity using a
windowless proportional counter or end-window G.M. tube. Activity levels exceeding 0.001 pCi beta-gamma or 0.0001 pCi
alpha are cause for rejection of the source.

4. GAS SOURCE TEST (Radioactive Gas)

The source is placed in a vacuum desiccator and maintained at a pressure of less than 1 mm Hg for not less than 12 hours.
The activity is checked by introducing air into the desiceator and monitoring the air with an end-window G M. tube.
Activity levels exceeding 1000 cpm are cause for rejection of the source.

5. OTHER LEAK TEST
The ampoule is kept in an inverted position on a filter paper disk for a minimum of 16 hours. The filter paper disk is then
checked for activity using a windowless proportional counter or end-window G.M. tube. Activity levels exceeding 0.001 pCi
beta-gamma or 0.0001 uCi alpha are cause for rejection of the source.

6. LEAK TEST NOT APPLICABLE
The active area of this source is uncovered of is protected by a very thin coating, Although the deposlt is adherent, it is not

designed or certified to pass a standard leak test. The inactive partions of the source have been checked using the standard
wipe test. Levels of removable activity did not exceed 0.001 pCi beta-gamma or 0.0001 pCi alpha at the time of shipment.
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Standard Traceability Log Rad http://prodsvr01.gel.com:7778/pls/lims/dr_ref material.rad_sccond rpt?...

4> Standard Traceability Log Rad

‘ A Solution Material Info
‘ Isotope: Americium-243

Source Material Info
Prepared By:  |Angela Johnson
| Parent Code: | 445-96-2
| 01/05/1994

Prep Date:
Verification Date: | 05/11/2009
Expiration Date: | 05/11/2010
Primary Code: 445-96-2-A

‘ Prepared By: Genie Bost
Carrier Conc: 2M HNO3

Reference Date; | 01/01/1994
Ampoule Mass (g):| 5.3739¢g

: Dilution(mL): 100 mL
Uncertainty: +/-3%
Mass of Parent(g): 5.3419¢
LogBook No: |RC S 005 032 .
Density(g/mL): 1.0785
Balance 1D: 38080204

Calculations Converting parent activity to dpm/mL|dpm/g
(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / (Dilution Vol) = Parent Activity (dpm/mL)

(Mass of parent(g)) * (Parm Activity (uCi/g)) * (conversion dpm to uCi) / Density (g/mL)/ (Dilution Vol) = Parent Activity
(dpnvg)

(53419 g) * (18.84 uCi/g) * (2220000 dpm/uCi) / (100 mL) = 2234238.9912 dpm/mL
(5.3419 g) * (18.84 uCi/g) * (2220000 dpm/uCi) / ( 1.0785 g/mL) / (100 mL) = 2071617.0528 dpm/g

Page 511 of 529
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Standard Traceability Log Rad

2 of4

http://prodsvrO1.gel.com:7778/pls/lims/dr_ref material.rad_second_rpt?...

Secondary Standards
Mass Dilution Conc Verification | Expiration
Prep Date | Preparer Primary (mL) Code dpm/mL Date Date
01/05/1994| Genie Bost | 0058 100 | 445.96.2.B 120.1 1 1/05/1995 | 01/05/1996
dpm/ml .
Amanda 67.328
09/10/72004] “EEH 0325 1000 | 445-96-2-BB dpmenl 09/10/2005 | 09/10/2006
01/05/1994 | Genie Bost | .0025 100 445-96-2-C SLTT 1 61/05/1995 | 01/05/1996
dpm/ml
Brenda 5.10613
05/27/2005 - 000246 100 | 445-96-2-CC dmiml 05/31/2005 | 05/31/2006
03/25/1994| Genie Bost | .0064 100 445-96-2-D ;;i'/ﬁ] 01/05/1995 | 01/05/1996
08/16/2005| BreMda | 01004 | 500 | 445-962DD | 20714 | 08180007 | 08/18/2008
Burke dpm/mL
. 194.65
08/04/1994 | Genie Bost | .0094 100 445-96-2-E 01/05/1995 | 01/05/1996
dpm/ml
Brenda 7.0435
10/13/2005| "5 0017 500 | 445-96-2-EE dpmim] 11/15/2005 | 11/15/2006
08/04/1994| Genie Bost | 0046 100 | 445962F | 23 | 01/05/1995 | 01/05/1996
dpm/ml
10/14/2005 | Mary Ad 0141 500 | 445.962-FF | 54196 | 10/14/2005 | 10/14/2006
ary Aders . dpm/ml
09/01/1994 | Genie Bost | .0031 100 445-96-2-G 64.19 1 01/05/1995 | 01/05/1996
dpm/ml
4299227
05/10/2006 | Mary Aders | 2.0753 1000 | 445-96-2-GG domimL 09/30/2008 | 09/30/2009
_ . 2006.52
10/17/1994 | Genie Bost | .0969 100 445-96-2-H 01/05/1995 | 01/05/1996
dpm/ml
06/07/2006 | Mary Aders| 0365 1000 | 445-96-2-HH | >01% 1 06/19/2006 | 06/19/2007
ary Aders . dpm/ml
02/06/1995 | Genie Bost | .0043 100 445-96-2-1 89.04 1 61/05/1995 | 01/05/1996
dpm/ml
Brenda | _ OF 201761
05/11/2006) "o 1:000009739 100 445-96-2-11 o 07/26/2006 | 07/26/2007
07/20/1995| 1heresa 0041 100 445-96-2-] 84.9 01/05/1995 | 01/05/1996
Austin dpm/ml
: 72.9209
05/01/2007| Daniel Roy | 0352 1000 | 445-96-2-1] dpmml 04/30/2008 | 04/30/2009
1971.32 _
08/10/1995| Garret Ray | 0952 100 445-96-2-K 01/05/1995 | 01/05/1996
dpm/ml
. 22.1496
06/12/2007 | Tulie Strock | 01038 250 | 445-96-2-KK SommL 05/28/2008 | 05/28/2009
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Standard Traceability Log Rad

http://prodsvr01.gel.com:7778/pls/lims/dr_ref material.rad second rpt?...

Theresa 21794.23
09/11/1995 Austin 1.0525 100 445-96-2-1. dpm/ml 01/05/1995 | 01/05/1996
Theresa 111.3
09/11/1995 Austin 5107 100 445-96-2-1.-1 dpm/ml 01/05/1995 [ 01/05/1996
Richard 2617.4
04/28/1998 Kinney 1264 100 445-96-2-M dpm/m| 04/28/1998 | 04/28/1999
Eric 5.27945
11/01/2007 Williamson 001274 500 445-96-2-MM dpm/mL. 04/06/2008 | 04/06/2010
Gregory 2791.32
10/12/1998 Smith 1348 100 445-96-2-N dpm/mL 01/05/1995 | 01/05/1996
Gregory 50.16
01/25/1999 . 1.9382 100 445-96-2-N-1 01/05/1995 | 01/05/1996
Smith dpm/ml
_ 87.8366
04/19/2008 | Daniel Roy .0424 1000 445-96-2-NN dpm/ml 04/16/2009 | 04/16/2010
04/21/1999 | Greg Smith 1645 100 445-96-2-0 3406.32 04/21/1999 | 04/21/2000
. reg ) dpm/mL.
Gregory 50.56
07/27/1999 Smith 1.567 100 445-96-2-0-2\ dpm/ml 05/13/1999 | 05/13/2000
Richard 50.31
10/12/1999 Kinney 1.5589 100 445-96-2-0-3 dpm/mL 1 05/13/1999 | 05/13/2000
; . 49.4
04/21/1999| Greg Smith 1.5309 100 445-96-2-0-1 dpm/mL. 04/21/1999 | 04/21/2000
. 3745.92
11/10/1999 Joe Davis 1809 100 445-96-2-P 05/13/1999 | 05/13/2000
dpm/mL
01/04/2008 | Julie Strock | .00001005 100 445-96-2-PP 20819 12/29/2008 | 12/29/2009
dpm/mL
01/28/2000| Anecla 0354 1000 | 445-96:2-Q 733 1 02/08/2001 | 02/08/2002
Johnson ' dpm/mL
. 1 20.8977 '
09/29/2008 | Julie Strock | .0025219 250 445-96-2-QQ dpm/mL 09/30/2008 | 09/29/2009
Robert 3553.34
04/18/2000 Timm 429 250 445-96-2-R dpmy/mL. 04/18/2000 | 04/18/2001
|,
Tina 4.8075
04/23/2009 Schonemar 001251 500 445-96-2-RR dpm/mL. 04/23/2009 | 04/23/2010
Angela ey 3870.16
04/13/2001 Johnson .1869 100 445-96-2-S dpm/mL 04/13/2001 | 04/13/2002
29.2098 |
05/08/2009 | Mary Aders 0141 1000 445-96-2-SS dpm/m] 1 05/11/2009 |05/11/2010
Lonnie . 4153.225
07/03/2001 Morris 2.0057 1000 1445-96-2-T-103 dpm/mL 07/03/2002 | 07/03/2003
Lonnie 4153.225
07/03/2001 Morris 2.0057 1000 1445-96-2-T-203 dpm/mL 07/03/2002 | 07/03/2003
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Standard Traceability Log Rad

4 of 4

http://prodsvr01.gel.com:7778/pls/lims/dr_ref material.rad_second rpt?...

07/03/2001| onpie 2.0057 1000 |445-96-2-1-303 | 4123225 | 47/03/2002 | 07/03/2003
Morris dpm/mL
06/03/2009| Julie Strock | 00000927 | 100 | 445-96-2-TT | .22 | 06/05/2009 | 06/03/2010
dpm/mL
Angela 80.34
08/23/2001| | " 0194 500 [445-96-2-U-103| 40 S | 08/23/2001 | 08/23/2002
Angela 80.34
08/23/2001| | 8" 0194 500 |445-96-2-U203| gt n | 08/23/2001 |08/23/2002
08/23/2001| Angela 0194 500 |445-96-2-U-3031  893% | 08232001 | 08/23/2002
Johnson dpm/ml
4385.1449
06/02/2009 | Mary Aders | 2.1177 1000 | 445-96-2-UU dpmim] 06/04/2009 | 06/04/2010
08/27/2001| Aneela 0394 1000 1445-96-2-v-103| S1386 | 0en72002 | 08/27/2003
Johnson dpm/mL
Angela 31.586
08/27/2001| | -'5° % 0394 1000 445-96-2-V-203| o ) | O8/27/2002 | 08/27/2003
Angela J 81.586
08/27/2001| | E°" 0394 1000 |445-96-2-V-303 dprml. | 08/27/2002 | 08/27/2003
Angela 4370.857
03/17/2003| | HE- 2.1108 1000 | 445-96-2-W domiml, | 03/14/2006 | 03/14/2007
Lonnie 65.2559
04/14/2003| 1o 0315 1000 | 445-96-2-X domiml, | 04/14/2004 | 04/14/2005
Tim 21.3376
05/03/2003| dle 0103 1000 | 445-962-Y | J i’ | 05/05/2003 |05/05/2004
" Eric 22.7877
05/05/2003 | o> | 011 1000 | 445-96-2-Z dpmiml. 04/03/2007 | 04/03/2008
GEL Laboratories LLC
Version 1.0 9/18/2000
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Verification for Am-243 Standard 445-96-2-SS

M. Aders Isotope Value Uncertainty

5/15/2009 445-96-2-SS #1  1.360 0.1680
445-96-2.8S #2  1.370 0.1690
445-96-2-SS #3  1.290 0.1590

Mean Value (Counting) = 1.340 101,99 Pass
Stdev = 0.043588989 Rule 3 (Pass/Fail)
Target = 1.314
Lower Limit = 1.252822021
Upper Limit = 1.427177979
Rule 1 Pass/Fail Pass
Two sigma = 0.087177979
10 % of Mean = 0.134
Rule 2 (Pass/Fall) Pass

%
The analyst prepared three sidhdard verification sources for standard 445-96-2-8S
using 0.1 mL for each source. ¥Each standard was combined with 0.1 mL of Cm-244
standard 0533-0 and 50 mici of neodymium carrier in a disposable centrifuge
tube. Each standard was dilutéd with 4 mL of 2 M HCI and 6 mL of DI Water. Two mL of
48% HF was added to precipitate Nd{and Americium) fluoride. After 30 minutes, each
sample was filtered following routine procedures for alpha spectrascopy source
preparation. Each source was counted using routine alpha spec procedures. DPM
values for Am-243 were calculated by comparison 1o Am-241caertified values.

Rule 1 = The certificate value (NOT including any uncertainty) shali lie within the 95% confidence interval
determined from the mean and two sigma standard deviation of the three measurements

Rule 2 = The two sigma value used for the 95% confidence Interval shall not exceed 10% of the mean value
of the three verification measurements.

Rule 3 = The determined mean value shall be within 5% of the certificate value.

P
1
#
*
4
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NATIONAL PHYSICAL LABORATORY

Teddington Middlesex UK TW11 0LW Telephone +44 20 8977 3222

Certificate of Calibration

PLUTONIUM-236 SOLUTION
R37-02

: This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation Service. It provides
% iracasbility of measurement to recognised national standsrds, and to units of measurement realised at the National Physical Laboratory or
. other recognised national standards laboratories. This cartificate may not be reproduced other than in full, except with the prior written
i approval of the issuing laboratory.

FOR: GEL Laboratories LLC ‘
: 2040 Savage Road
Charleston, SC 29407 ' )
USA
| @\EN@’© ‘
E FORTHE ATTENTIONOF:  Mr Tim Winters ,
E- : -
; NPL PRODUCT CODE: R37-02
f IDENTIFICATION: A09881
DESCRIPTION: : . An aqueous solution of **Pu also containing 2 mol dm™ of nitric

acid. The solution is contained in a flame sealed ampoule of type Q
and nominal volume 5 m) (squat) as defined in BS 795:1983.

E DATE(S) OF CALIBRATION: 26 June 2009 to [*July 2009
 INTENDED USE: Calibration of instruments for response to **Pu

t STORAGE: - The material may be stored at room temperature in a suitably sealed
;. container. Flame-sealed glass ampoules are recommended for long-
term storage. Regulatory conditions may apply to the manner in
which this material is stored.

;_‘»:"‘ R ] S .

{he samples were prepared by gravimetric dilution of a ®Pu solution, which had been previously
fandardised using liquid scintillation counting. The accuracy of the dilution factor was checked using
gquid scintillation counting. .

e g

f7:.
| 78

,frence: 2009100356 Pagelof3
Q¢ of Issue: 4 November 2009  Signed: M; A (Authorised Signatory)
ecked by: ﬂ m Name: Dr Arvic Harms for Managing Director
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RESULTS

Principal radionuclide: Bépy

Reference time: 2009-07-01 12:00 UTC

Activity concentration of principal radionuclide: 170.8Bq g’

Expanded uncertainty: 10.6 Bq g (20.36 %)
2" Contaminants present: 26Ra, 22, 2*Th, ®'Np

Activity concentration of Ra: 11.0 mBq g’

Expanded uncertainty: +4.0 mBq g"' (36 %)

Activity concentration of *U: 0.67Bqg’

Expanded uncertainty: _ 10.12Bq g’ (18 %) -

Activity concentration of 28Th: _,_"1 138 mBq g’

Expanded uncertainty: | | i046 mBq g (14 %)

Activity concentration of *"Np: 5.00 mBq g’

Expanded uncertainty: _ 10.34 mBq g" (18 %)

Sample Mass: ' 497g+0.02¢g

UNCERTAINTIES
The reported uncertainties are based on standard uncertainties multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95 %. The uncertainty evaluations have
been carried out in accordance with UKAS requirements.

Reference: 2009100356 Page2of 3

Checked by: &. M :
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{1).

[2).

3.

(4]-

(5].

(61

I“HIIUI‘I — = - -
Continuation Sheet

NOTES &

The reported reference time is stated consistent with the format given in ISO 8601:2004.
UTC is the abbreviation for Universal Time, Coordinated. The date is stated in the
format YYYY-MM-DD such that 2008-09-01 represents 1 September 2008,

The recommended half life of 2*Pu is 1044 (6) days and is taken from the evaluations
published in Nuclear Data Sheets.

The recommended half life of %°Ra is 5.844 (50) x 10” days and is taken from the
evaluations of the Decay Data Evaluation Project, see for example
www.nucleide.org/DDEP.htm.

The recommended half life of 22U is 25800 (800) days and Is taken from the
evaluations of the Decay Data Evaluation PI‘O_]ECf see for example
www.nucleide.org/DDEP.htm.

The recommended half life of *"Np is 7.83 (6) x 10* days and is taken from the
evaluations of the Decay Data Evaluation Project, see for example
www.nucleide.org/DDEP.htm.

The recommended half life of 2*Th is 698.60 (46) days and is taken from the
evaluations of the Decay Data Evaluation Prgject, see for example
www.nucleide.org/DDEP .htm ’ UL

UNCERTAINTIES

The reported uncertainties are based on standard uncertainties multiplied by a coverage factor
k=2, providing a level of confidence of approximately 95 %. The uncertainty evaluanons have
‘been carried out in accordance with UKAS requirements.

Reference: 200910035 ? Page 3 of 3
Pagolerlest 52‘9
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Standard Traceability Log Rad

L.

L

Source Material Info

Parent Code: 1430
Prepared By:  {Ashley Drochter
Carfier Conc: [ 2 M HNO3
| Reference Date: 1 07/01/2009
Ampoule Mass (g): 497 g
Uncertainty: +/- .36 %
LogBook No: RC-S-051-149

http://prodsvrO1.gel.com:7778/pls/lims/dr_ref material.rad_second rpt?...

Standard Traceability Log Rad

|

A Solution Material Info

Isotope: Plutonium-236
Prepared By:  |Ashley Drochter
| PrepDate: | 01/27/2010
Verification Date: | 01/27/2010
Expiration Date: | 01/27/2011
Primary Code: 1430-A
Dilution(mL): 100 mL
Mass of Parent(g): 4.8051 g
Density(g/mL): 1.0610
| Balance 1D: 38080204

Calculations Converting parent activity to dpm/mL|dpm/g

(Mass of parent(g)) * (Parm Activity (Bg/g)) * (conversion dpm to Bg) / (Dilution Vol) = Parent Activity (danmL)

(dpmvg)

(Mass of parent(g)) * (Parm Activity (Bg/g)) * (conversion dpm to Bq) / Density (g/mL)/ (Dilution Vol) = Parent Activity

(4.8051 g) * (170.8 Bq/g) * (60 dpmy/Bq) / (100 mL) = 492.4266 dpm/mL

(4.8051 g) * (170.8 Bg/g) * (60 dpm/Bq) / ( 1.0610 g/mL) / (100 mL) = 464.1156 dpm/g

Secondary Standards

Mass Dilution i Verification | Expiration
Prep Date | Preparer Primary (mL) Code | Conc dpm/mL( Date Date
01/27/2010, Behany | 35 5499 200 (1430-8 [0:8786262 1 41 h0m010 1 012772011
Fiem dpm/mL
Ashley ‘ 35.3496
03/01/2010 Drochter 15.2331 200 1430-C dpm/mL 03/01/2010 03/01/2011
GEL Laboratories LLC

Version 1.0 9/18/2000
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Verification for Plutonium-236 Standard 1430-C

Isotope
A. Drochter 1430-C
3/4/2010 1430-C
1430-C
Mean Value (Counting) = 2.827
Stdev = 0.106926766
Target = 270
Lower Limit = 2612813134
Upper Limit = 3.040520199
Rule 1 Pass/Fail Pass
Two sigma = 0.213853532
10 % of Mean = 0.282666667
Rule 2 (Pass/Fall) Pass

Value Uncertainty
2.760 0.4480
2.770 0.4520
2.950 0.4850

104.54659 % of Known Value

Pass Pass

The analyst prepared three standard verification sources for standard 1430-B using
0.1 mL for each source. Each standard was combined with 0.1 mL of Pu 239
standard 0338-BB and 50 micrograms of neodymium carrier in a disposable
centrifuge tube containing 4 mL of 2 M HCi and 6 mL of DI water. Four drops of 25%
Hydrazine dihydrochloride were added to each centrifuge tube and swirled. After
approximately ten minutes, two mL of 49% HF was added to precipitate
neodymium(and plutonium) fluoride. After 30 minutes, each sample was filtered
following routine procedures for alpha spectroscopy source preparation. Each source
was counted using routine alpha spec procedures. DPM values for Pu-236 were
calculated by comparison to Pu-239 certified values.
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a8 .
g 1380 Seaboard Industrial Bivd,
H Atlanta, Georgia 30318
& Eckert & Ziegler Tet 404-352.6677
Fax 404-352-2837
Analytics ’ www.anaiyticsine.com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

18141-218 1283

U-232 B mL Liquid in Flame Sealed Vial

Customer: GEL Laboratories, L1.C
P.O.No.: 7318RD,Item ]

This standard radionuclide source was prepared gravimetrically from a calibrated master solution.
The master solution was calibrated using a germanium gamma spectrometer system.

Radionuclide purity and calibration were checked uging a germanium gamma spectrometer system.
The nuclear decay rate and assay date for this source are given below,

ANALYTICS maintaing traceability to the National Institute of Standards and Technology through
Measurements Assurance Programs as described in USNRC Reg. Guide 4.15, Revision 1.

Isotope: U-232
Activity (Bq): 3.784 E3
Half-Life: 68.9 years
Calibration Date: December 9, 2008 12:00 EST
Relative Expanded
Uncertainty (x=2): 5.0%

Comments:
Impurities: U-233 <0.3%, Am-241 <0.15%
5$.20483 grams 1M HNO3 solution.

WJC_F__"-.”

Source Prepared By:
W. Mao, Radiochemist

oaspproves: I T 7 Date: R-J)- 04
: D. M. Montgomery, QA Manager

r

Page 521 of 529 ‘
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Standard Traceability Log Rad

4. Standard Traceability Log Rad

[ A Solution Material Info
S Mol o [ Isotope: Uranium-232
ource Material Info
> Cod e ;‘283 [ Prepared By: Daniel Roy
arent Code:
5 1B Daniel R Prep Date: 12/16/2008
repare : aniel Ro
= P - Y — HNO_Z Verification Date: | 12/30/2008
arrier Conc:
Expiration Date: | 12/30/2009
Reference Date: | 12/09/2008 Pri Cod 283A
: rimary Code: -
Ampoule Mass (g):| 5.20453 g Dilutil(-:l’l(mL)' 00t
Uncertainty: +/- 5% :
v > Mass of Parent(g):| 5.0245 g
LogBook No:  |RC-5-051-002 Density(g/mL): ’ 10285
Balance ID:

Calculations Converting parent activity to dpm/mL|dpm/g

. (Mass of parent(g)) * (Parm Activity (Bg)) * (conversion dpm to Bq) / (Ampoule Mass(g) *(Dilution Vol)) = Parent Activity
(dpm/mL)

(Mass of parent(g)) * (Parm Activity (Bq))} * (conversion dpm to Bq) / Density / (Ampoule Mass (g) * (Dilution Vol)) =
Parent Activity (dpm/g)

| (5.0245 g) * (3754 Bq) * (60 dpmyBq) / (5.20453 g * 100 mL ) = 2174.4872 dpm/mL
| (5.0245 g) * (3754 Bq) * (60 dpnvBq) / ( 1.0285 g/mLY (5.20453 g * 100 mL) = 2114.1700 dpmv'g

Secondary Standards

Mass | Dilution \ Cone Verification | Expiration
Prep Date| Preparer Primary (mlL) Code dpm/mL Date Date
12/16/2008| Daniel Roy | 25.1813 1000 |1283-B| 23.2375 12/16/2008 12/16/2009
dprm/ml
12/30/2008|  , 1@ 205 | 250 |1283c] )76 1 120212009 | 12/0212010
Schoneman dpm/mL
Tina | | 4.1438 |
12/30/2008 Schoneman 49 250 1283-D dpm/mL. 01/09/2009 | 01/09/2010
_ 52.9659
01/14/2009| Mary Aders | 25.0528 1000 1283-E dpm/m] 01/15/2009 | 01/15/2010
. ) 17.5561
12/02/2009| Julie Strock 2076 | 250 1283-F 01/09/2009 12/30/2009
| dpm/mL
) 4.3721
12/02/2009( Julie Strock S17 250 1283-G 01/08/2010 12/02/2010
| dpm/mlL
Ashley 45.58
12/09/2009 Drochter 21.56 1000 |1283-H dpm/mL 12/09/2009 12/09/2010
GEL Laboratories LLC

Version 1.0 9/18/2000
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Verification for Uranium-232 Standard 1283-H

Analyst: A, Drochier Saorlal #
Date: 1210/09 1283-H N1
1283-H N2
1283-H N3
Mesan Value (Counting) = 2.027
Stdev = 0.030550505
Target = 2.033
Lower Limit = 1.965565657
Upper Limit = 2.087767676
Rule 1 Pass/Fall Pass
Two sigma = 0.061101009
10 % of Mean = 0.202666667
Rule 2 (Pass/Faif) Pass

Value
2.020
2.000
2.060

pCilL
pCiL
pCiL
pCiL
pCilL.

Uncertainty
pCiL 0.238 pCiL
pCiL 0.234 pCiL
pCiL 0.242 pCiL

99.66904 Pass
Rule 3 (Pass/Fail)

Rule 1 = The certificate value (NOT Including any uncertainty) shall lie within the 95% confidence Interval
determined from the mean and two sigma standard deviation of the three measurements
Rule 2 = The iwo sigma value used for the 5% confidence interval shall not exceed 10% of the mean value

of the three verification measurements,

Rule 3 = The determined mean value shall be within 10% of the certificate value.

232 certified values.

The analyst prepared three standard verilication sources for standard 1283-H using 0.1 mL for each
source. Each standard was combined with 0.1 mL of U-238 standard 1163-G and was diluted to
10 mL with DI water. 50 micrograms of neodymium carrier and tmi of Titanium Chioride were
added. The solution was allowed 1o sit for 30 seconds. One mL of 49% HF was then added to
precipitate neodymium (and uranium) fluoride.  After 30 minutes, each sample was filtered
following routine procedures for aipha spectroscopy source preparation. Each source was counted
using routine alpha spec procedures. DPM values for U-238 were calculated by comparison to U-
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Instrument Run Log

Instrument Type: GAMMA SPECTROMETER Batch ID:957136
Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

247784002 SAMPLE MXR1 GAMO2  05-MAR-1010:25 DONE CAN ~ 29-0CT-09 00:00
247790002 SAMPLE MXR1 GAM16 05-MAR-10 10:26 DONE CAN 16-NOV-09 00:00
247790003 SAMPLE MXR1 GAM23 05-MAR-10 10:26 DONE CAN 02-JUN-09 00:00
247797001 SAMPLE MXR1 GAMO05 05-MAR-10 10:27 DONE CAN 11-JUN-09 00:00
247797002 SAMPLE MXR1 GAMO7 05-MAR-10 10:28 DONE CAN 20-JUL-09 00:00
247797003 SAMPLE MXR1 GAM11 05-MAR-1010:29 DONE CAN 18-NOV-09 00:00
247797004 SAMPLE MXR1 GAMO04 05-MAR-10 10:29 DONE CAN 05-MAY-09 00:00
247797005 SAMPLE MXR1 GAMO06 05-MAR-10 10:30 DONE CAN 16-FEB-10 00:00
247809001 SAMPLE MXR1 GAM15 05-MAR-10 10:31 DONE CAN 03-FEB-10 00:00
247809002 SAMPLE MXR1 GAM22 05-MAR-10 10:32 DONE CAN 02-DEC-09 00:00
247809003 SAMPLE MXR1 GAMO1 05-MAR-10 10:33 DONE CAN 12-JAN-10 00:00
247809004 SAMPLE MXR1 GAM19 05-MAR-10 10:34 DONE CAN 12-MAR-09 00:00
247809005 SAMPLE MXR1 GAM14 05-MAR-10 10:35 DONE CAN 06-MAR-09 00:00
247809006 SAMPLE MXR1 GAM17 05-MAR-1010:35 DONE CAN 06-JAN-10 00:00
247809008 SAMPLE MXR1 GAM18 05-MAR-10 10:36 DONE CAN 23-APR-09 00:00
247809009 SAMPLE MXR1 GAM21 05-MAR-10 10:37 DONE CAN 28-JUL-09 00:00
247809012 SAMPLE MXR1 GAM20 05-MAR-10 10:38 DONE CAN 26-AUG-09 00:00
1202052272 MB MXR1 GAM10 05-MAR-10 10:54 DONE CAN 16-MAR-09 00:00
1202052273 DUP MXR1 GAMO02 05-MAR-10 13:05 DONE CAN 29-0OCT-09 00:00
1202052274 LCS MXR1 GAMO2 08-MAR-10 09:46 DONE CAN 29-0CT-09 00:00
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Instrument Run Log

Instrument Type: ALPHA SPECTROMETER Batch ID:961200
Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

247549001 SAMPLE AYB1 1227 16-MAR-10 07:35 DONE
247549002 SAMPLE AYB1 1228 16-MAR-10 07:35 DONE
247549003 SAMPLE AYB1 1229 16-MAR-10 07:35 DONE
247549004 SAMPLE AYB1 1230 16-MAR-10 07:35 DONE
1202061746 LCS AYB1 1233 16-MAR-10 07:38 DONE
247797001 SAMPLE AYB1 1237 16-MAR-10 07:38 DONE
247797003 SAMPLE AYB1 1239 16-MAR-10 07:38 DONE
247797004 SAMPLE AYB1 1240 16-MAR-10 07:38 DONE
247797005 SAMPLE AYB1 1241 16-MAR-10 07:39 DONE
248239001 SAMPLE AYB1 1242 16-MAR-10 07:39 DONE
248239002 SAMPLE AYB1 1243 16-MAR-10 07:39 DONE
248239003 SAMPLE AYB1 1244 16-MAR-10 07:33 DONE
248239004 SAMPLE AYB1 1247 16-MAR-10 07:39 DONE
248239005 SAMPLE AYB1 1248 16-MAR-10 07:39 DONE
248239006 SAMPLE AYB1 1249 16-MAR-10 07:39 DONE
248239007 SAMPLE AYB1 1250 16-MAR-10 07:39 DONE
1202061744 MB AYB1 1253 16-MAR-10 07:39 DONE
1202061745 DUP AYB1 1254 16-MAR-10 07:39 DONE
247551001 SAMPLE AYB1 1043 17-MAR-10 07:28 DONE
247797002 SAMPLE AYB1 1044 17-MAR-10 07:28 DONE
247551002 SAMPLE AYB1 1248 18-MAR-10 14:39 DONE
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Instrument Run Log

Instrument Type: ALPHA SPECTROMETER Batch 1D:961201
Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

1202061752LCS ~ AYB1 1045 17-MAR-10 07:28 DONE
1202061750 MB AYB1 1046 17-MAR-10 07:28 DONE
1202061751 DUP AYB1 1048 17-MAR-10 07:28 DONE
247797001 SAMPLE AYB1 1019 17-MAR-10 08:50 DUSE
247797002 SAMPLE AYB1 1020 17-MAR-10 08:50 DONE
247797003 SAMPLE AYB1 1022 17-MAR-10 08:50 DONE
247797004 SAMPLE AYB1 1023 17-MAR-10 08:50 DUSE
247797005 SAMPLE AYB1 1024 17-MAR-10 08:50 DONE
248239007 SAMPLE AYB1 1077 17-MAR-10 08:56 DUSE
247549001 SAMPLE AYB1 1083 17-MAR-10 08:56 DUSE
247549002 SAMPLE AYB1 1084 17-MAR-10 08:56 DONE
247549003 SAMPLE AYB1 1085 17-MAR-10 08:56 DONE
247549004 SAMPLE AYB1 1086 17-MAR-10 08:56 DONE
247551001 SAMPLE AYB1 1087 17-MAR-10 08:56 DONE
247551002 SAMPLE AYB1 1088 17-MAR-10 08:56 DUSE
248239001 SAMPLE AYB1 1095 17-MAR-10 08:56 DUSE
248239002 SAMPLE AYB1 1096 17-MAR-10 08:56 DONE
248239003 SAMPLE AYB1 1097 17-MAR-10 08:56 DONE
248239004 SAMPLE AYB1 1098 17-MAR-10 08:56 DONE
248239005 SAMPLE AYB1 1099 17-MAR-10 08:56 DUSE
248239006 SAMPLE AYB1 1100 17-MAR-10 08:56 DONE
247549001 SAMPLE AYB1 1071 18-MAR-10 20:59 DONE
247551002 SAMPLE AYB1 1072 18-MAR-10 20:59 DONE
247797001 SAMPLE AYB1 1073 18-MAR-10 20:59 DONE
247797004 SAMPLE AYB1 1074 18-MAR-10 20:59 DONE
248239001 SAMPLE AYB1 1107 18-MAR-10 20:59 DONE
248239005 SAMPLE AYB1 1108 18-MAR-10 20:59 DONE
248239007 SAMPLE AYB1 1109 18-MAR-10 20:59 DONE
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Instrument Run Log

Instrument Type: ALPHA SPECTROMETER Batch 1D: 961204

Sample Sample Analyst Instrument Run Date Status Geometry Calibration Date
ID Type

1202061756 MB AYB1 1129~ 17-MAR-10 13:28 DONE T

1202061757 DUP AYB1 1130 17-MAR-10 13:28 DONE

1202061758 LCS AYB1 1131 17-MAR-10 13:28 DONE

247549001 SAMPLE AYB1 1001 17-MAR-10 18:34 DONE

247549002 SAMPLE AYB1 1002 17-MAR-10 18:34 DONE

247549003 SAMPLE AYB1 1003 17-MAR-10 18:34 DONE

247549004 SAMPLE AYB1 1004 17-MAR-10 18:34 DONE

247551001 SAMPLE AYB1 1006 17-MAR-10 18:34 DONE

247551002 SAMPLE AYB1 1007 17-MAR-10 18:34 DONE

247797001 SAMPLE AYB1 1008 17-MAR-10 18:34 DONE

247797002 SAMPLE AYB1 1009 17-MAR-10 18:34 DONE

247797003 SAMPLE AYB1 1010 17-MAR-10 18:34 DONE

247797004 SAMPLE AYB1 1011 ~ 17-MAR-10 18:34 DONE

247797005 SAMPLE AYB1 1001 18-MAR-10 11:45 DONE

248239001 SAMPLE AYB1 1002 18-MAR-10 11:45 DONE

248239002 SAMPLE AYB1 1003 18-MAR-10 11:45 DONE

248239003 SAMPLE AYB1 1004 18-MAR-10 11:45 DONE

248239004 SAMPLE AYB1 1006 18-MAR-10 11:45 DONE

248239005 SAMPLE AYB1 1007 18-MAR-10 11:45 DONE

248239006 SAMPLE AYB1 1008 18-MAR-10 11:45 DONE

248239007 SAMPLE AYB1 1009 18-MAR-10 11:45 DONE
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Instrument Type:

Sample
D

247797001
247797002
247797003
247797004
247797005
247900004
247900006
247900008
247900011
247920002
248385001
248385002
248385003
248385004
248385005
248385006
248386003
248386004
1202062409
1202062410

1202062411

Sample
Type

‘SAMPLE

SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
MB

DupP

LCS
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LSC
Analyst
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2
KXK2

KXK2

Instrument Run Log

Instrument

LSCPINK ™™~

LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK
LSCPINK

LSCPINK

Run Date

Status

Batch 1D:961540

Geometry

11-MAR-10 03:45
11-MAR-10 05:48
11-MAR-10 07:50
11-MAR-10 09:53
11-MAR-10 11:56
11-MAR-10 13:59
11-MAR-10 15:56
11-MAR-10 17:59
11-MAR-10 20:02
11-MAR-10 20:40
11-MAR-10 22:43
12-MAR-10 02:01
12-MAR-10 04:03
12-MAR-10 06:06
12-MAR-10 08:08
12-MAR-10 10:11
12-MAR-10 12:13
12-MAR-10 14:16
12-MAR-10 16:18
12-MAR-10 18:22

12-MAR-10 20:24

DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE
DONE

DONE

10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Lltra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra
10mL DW/13mL
Ecoscint Ultra

Calibration Date
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00
21-AUG-09 00:00

21-AUG-09 00:00



