Friday, February 26, 2010

LOS ALAMOS
NATIONAL LABORATORY

ATTN: Valerie Davis
2040 Savage Rd
Charleston, SC 29407

Please analyse the enclosed samples
according to the schedule indicated:

SHIP DATE: 2/26/2010
TURNAROUND/REPORT DUE: 3/28/2010
TURNARQUND REQ'D: 30 Days

RAD SCREENING: Yes, Below Background

Page10of 3
REQUEST NUMBER: 10-2136

These Samples are on:

LANL Request Number:10-2136

Per Agreement Numbes:126310011
Project Cost Code: MR3A05529E00

LAB REQUEST COMMENTS:
LANL ER SMO CONTACT:
N / Q\\@A
PRIORITY METHOD @ JCNTNR SAMPLE ID SAMPLE DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
EPA901.% 1 RE36-10-7453 R 212412010

1 RE3B-10-7454 R 272412010
1 RE36-10-7455 R 272412010
1 RE36-10-7456 R 22412010
1 RE36-10-7457 R 22412010
1 RE36-10-7458 R 2/2412010
1 RE38-10-7459 R 22412010
1 RE36-10-7460 R 21242010
1 RE36-10-7519 R 212412010



Friday, February 26, 2010
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REQUEST NUMBER: 10-2136

PRIORITY METHOD CODE

CNTNR SAMPLE 1D

5E
ot

DATE SAMPLED SPECIAL
INSTRUCTIONS

EPA901.1
EPA:906.0

HASL-300:AM-241

HASL-300:1SOPU

L] -l -l -h i —h e -k vl -t by -l Y b -l - - -l -l -k - - wal - s - - b

RE36-10-7520
RE36-10-7453
RE36-10-7454
RE36-10-7455
RE36-10-7456
RE3J6-10-7457
RE36-10-7458
RE3G-10-7459
RE36-10-7460
RE36-10-7519
RE36-10-7520
RE36-10-7453
RE36-10-7454
RE36-10-7455
RE36-10-7456
RE36-10-7457
RE36-10-7458
RE36-10-7459
RE38-10-7460
RE36-10-7519
RE36-10-7520
RE36-10-7453
RE3B-10-7454
RE36-10-7455
RE36-10-7456
RE36-10-7457
RE36-10-7458

CWT AN TP ALY

3 D AT AT NI ADTR AN DD AN ANN AT MDD N ANMD AN

21242010
2/24/2010
224/2010
2242010
21242010
21242010
224£2010
21242010
212412010
212412010
21242010
22472010
212412010
21242010
22412010
22472016
212412010
22472010
2[2472010
212472010
22412010
212412010
22472010
212412010
22412010
212412010
212412010

TIA PR
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Friday, February 26, 2010 REQUEST NUMBER: 10-2136
PRIORITY  METHOD CODE CNTNR SAMPLE ID SAMPLE  DATE SAMPLED SPECIAL
MATRIX INSTRUCTIONS
HASL-300:{SOPU 1 RE36-10-7460 R 2i2412010
1 RE36-10-7519 R 212472010
1 RE36-10-7520 R 22412010
HASL-300:1IS0OU 8] RE36-10-T453 R 212452010
1 RE35-10-7454 R 272412010
1 RE36-10-7455 R 2412010
1 RE36-10-7456 R 2242010
1 RE36-10-7457 R 22412010
1 RE36-10-7458 R 212412010
1 RE36-10-7459 R 22412010
1 RE36-10-7460 R 2124/2010
1 RE36-10-7519 R 22412010
1 RE¥-10-7520 R 212412010

Final Page of REQUEST NUMBER 10-2136



T —————
rFage 1w

Friday, February 26, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-2136
LOS ALAMOS REQUEST NUMBER: 10-2136
NATIONAL LABORATORY
ATTN: Valerie Davis TURNAROUND/REPORT DUE: 3/28/2010
General Engineering Leboratories, Inc., TURNAROUND REQ'D: 30
Charleston, SC,
2040 Savage Rd
Charleston, SC 20407
LAB REQUEST COMMENTS:
SAMPLE 1D CTNR CTNRDESC ORDER PRESERV MATRIX
RE38-10-7458 1 POLY GM241+GS*ISOPU+ISO None R
RE36-10-7458 1 PCOLY H3 ice R
RE36-10-7453 1 POLY AM241+GSHSOPU+ISO None R
U
RE38-10.7453 1 POLY H3 lce R
RE36-10-7454 1 POLY AM241+GS+HBOPUHSO None R
u
RE38-10-7454 1 POLY H3 lce R
RE38-10-748D 1 POLY AM241+3S+ISOPU+ISO None R
u
RE36-10-7480 1 POLY H3 lce R
RE38-10-7458 1 POLY GM241+GSHSOPUHSO None R
RE3B-10-7456 1 POLY H3 lcoa R
RE36-10-7455 1 POLY AN241+-3S+ISOPUHISO Nene R
u
RE36-10-7455 1 POLY M3 ice R
RE38-10-7459 1 POLY GM241+GS+ISOPU+180 None R
RE36-10-7459 1 POLY H3 -] R
RE35-10-7457 1 POLY AM241+GE+ISOPUHISO None R
u
RE36-10-7457 1 POLY H3 lce R
RE36-10.7520 1 POLY AM241+G8+SOPUHSO  None R
U
RE36-10-7520 1 POLY H3 ice R
RE36-10-7518 1 POLY AMZ241+GS+HSOPU+ISO None R
U
RE36-10-7518 A1 POLY H3 ice R
Date Time Recelved By: Date Time
24l /r¥oc
Printed Name Signature
Printed Name Signsture Printed Name Signature
Printed Name Signature Printed Name Signature

Raroivad for DISPORAI Ry Nato Timna Remarks:




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

EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon

EVENT ID: 2485

Page 49 of 220

SAMPLE ID: RE36-10-7453 WORK ORDER:
AS PLANNED AS COL1ECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: T
( v 02f24 (2010 — Al
TIME COLLECTED (HH:MM) 045Y  SUB-MEDIA: TUFF 1 A
PRS ID: 36-008 o SAMPLE TECH CODE: HA ok
LOCATION ID: 36-610599 | FIELD QC TYPE: NA
LOCATION TYPE: ENERIC U FIELD PREP: NA
TOP DEPTH: 0 0.0 SAMPLE USAGE: INV J
BOTTOM DEPTH: 0 0.5 SCREEN/PORT DESC: A
FIELD MATRIX: R < EXCAVATED: YES/NQJINA
COMPOSITE TYPE: N A COMPOSITE TIME INTERVAL: MA . WATER FLOWING: YES/K&P NA
BOREHOLE: VES(JO/NA  BOREHOLE DECLINATION: BOREHOLE DIRECTION: (%7
# | PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YN
1 8260B 125 ML SEPTUM AMBER |Ice
N oe mad GLASS Y
1 8270C+NMED  [500 ML AMBER GLASS [Ice
Exp 7
1 AM241+GS+ISO |1 LITER POLY None y
PU+ISOU
1 H3 500 ML POLY _ Tee Y
1 IMETALS+U-  [125 ML POLY Ice
GEL Y
1 Perchlorate+CN+ |500 ML POLY Ice
NO3+pH 9 Y
1 ’ RADVANA+B+G |1 EA 8 IN RESEALABLE |None
POLY BAG y
SAMPLE DESC:
] FO: K\:3e 1o = ‘1—52.0 |
SAMPLE COMMENTS:
N
LOCATION DESC: Q- q
FIELD SCREENING/MEASUREMENT RESULTS:
. 7m /24l
ha&=_3% m Ambient
AP @ PID < ppm
Beta/Gamma < 2.0
COLLECTED BY (PRINT) REVIEWED BY (PRINT)_JoaRoberson
{LMctorlang
RELINQUISHED BY f/T ime RECEIVED BY Date/Time
(Printed Name) R \\M {/\l m (Printed Name) 7@ -9’/} o / 0
(Signature) M (A 3"\ (Signature) - . L3¢
RELINQUISHED BY Date/Time  |RECEIVED BY Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2485
SAMPLE ID: RE36-10-7454

EVENT NAME:

4th Qtr. FY09 - AOC 36-008 - Threemile Canyon
WORK ORDER:

AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: OBT3 IRz
: 02|24 [s00 ' L AR T2
LLECTED (HH:MM . B- :
TIME COLLECTED ( ) 0q4s SUB-MEDIA TUFF 1 Drﬁ
- PRSID: 36-008 ol SAMPLE TECH CODE: HA
LOCATION ID; 36-610599 | FIELD QC TYPE: NA
LOCATION TYPE: ENERIC U FIELD PREP: NA
TOP DEPTH: 0 0.5 SAMPLE USAGE: NV \L
BOTTOM DEPTH: 0 SCREEN/PORT DESC:
LO Vi
FIELD MATRIX: R R EXCAVATED: YES/KO//NA
COMPOSITE TYPE: DA COMPOSITE TIME INTERVAL: _ M f WATER FLOWING: YES /@ /NA
BOREHOLE: YES/0Q/Na BOREHOLE DECLINATION: F) 4 BOREHOLE DIRECTION: __ N A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 82608 125 ML SEPTUM AMBER |Ice
N ot mal GLASS _ R
1 8270C+NMED (500 ML AMBER GLASS [lce
Exp \/
1 AM241+GS+ISO |1 LITER POLY None N
PU+ISOU !
1 H3 500 ML POLY Ice Y
1 METALS+U- 125 ML POLY Ice Y
GEL
1 Perchlorate+CN+ [300 ML POLY Ice \
NO3+pH ]
1 4 RADVANA+B+G|1 EA 8 INRESEALABLE |None \|
POLY BAG
SAMPLE DESC: P .
l FTR . RE3¢-lo ?5‘\2.7
SAMPLE COMMENTS: —
NA
LOCATION DESC: 8 —f(
FIELD SCREENING/MEASUREMENT RESULTS: /Z.V Ji
Beta/Gamma = 210 dpm
COLLECTED BY (PRINT) ~ REVIEWED BY (PRINT) JunlRobersen
L~ McCtar ‘G (\q
RELINQUISHED BY Datf/Ti e RECEIVED BY Date/Time
(Printed Name) Ry {JoS B[O |(prined Name) ;@ >fxulio
&
(Signature) * 134 (Signature) Y3u
RELINQUISHED BY Date/Time  |RECEIVED BY Date/Time




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

EVENT ID: 2485

EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon

SAMPLE ID: RE36-10-7455 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
ATE M/DD/YYYY); EDIA:
DATE COLLECTED(MM/DD/YYYY) o[ J20l0 M OBT3 Allh
TIME COLLECTED (HH:MM) 15 SUB-MEDIA: TUEFF 1 A
1D: - PLE TECH CODE:
PRS ID 36008 ok, SAM Ha ok
LOCATION ID: 16-610600 ’ FIELD QC TYPE: NA
LOCATION TYPE: GENERIC J/ FIELD PREP: NA
TOP DEPTH: 0 0.0 SAMPLE USAGE: INV
BOTTOM DEPTH: - SCREEN/PORT DESC:
FIELD MATRIX: R 4 EXCAVATED: YES/{(G)/NA
COMPOSITE TYPE:- Vs COMPOSITE TIME INTERVAL: N & WATER FLOWING: YES¢(RD /NA
BOREHOLE: YES /@7/ NA BOREHOLE DECLINATION: M & BOREHOLE DIRECTION: A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 8260B 125 ML SEPTUM AMBER |Ice N
Wormal GLASS /
1 - 8270C+NMED  [500 ML AMBER GLASS |Ice \
Exp ,
1 AM241+GS+ISO |1 LITER POLY None \
PU+ISOU \ /
1 3 500 ML POLY Iee v
1 METALS+U- 125 ML POLY Ice :
GEL )
1 Perchlorate+CN+ 1500 ML POLY Ice \
NO3+pH |
1 RADVANA+B+G|1 EA 8 IN RESEALABLE |None \
v POLY BAG /
SAMPLE DESC: ,’ - ) 0 )
SAMPLE COMMENTS:
LOCATION DESC:
B-24
FIELD SCREENING/MEASUREMENT RESULTS: 13m 2 /Z.H l e
& 39 m Ambient_.—
Beta/Gamma & _11¢0 dpm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) 'SMQohe/‘.fo 0
TiaMe Farlamd
RELINQUISHED BY Ds?e/’]"i e |RECEIVED BY , Date/Time
' 2j2¢ /n . -
(Printed Name) a\ 4/\](/13 /12 (Printed Name) ¢ @; 3’/ > “f/ 1 O
i ﬂw 1639 i z L34
(Signature) . e (Signature) "€ 3y
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time




EVENT ID: 2485

EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon

SAMPLE ID: RE36-10-7456 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YY MEDIA QBT3 aRz{2leo
( Y 02 [24 [2010 ' o GRTZ
: - IB- : TUEF 1
TIME COLLECTED (HH:MM) (026 SUB-MEDIA L ok
PRS ID: 36008 ok, SAMPLE TECH CODE: HA ok,
LOCATION ID: 36-610600 / FIELD QC TYPE: NA
LOCATION TYPE: GENERIC 1) FIELD PREP; NA
TOP DEPTH: 0 7..7 : :ﬁu d— .o SAMPLE USAGE: INV
BOTTOM DEPTH: 0 2.0 SCREEN/PORT DESC: NS
FIELD MATRIX: R R EXCAVATED: YES/KO) NA
COMPOSITE TYPE: wJ A COMPOSITE TIME INTERVAL: __ N & WATER FLOWING: YES /&0 NA
BOREHOLE: YES/{0/NA  BOREHOLEDECLINATION: M A _BOREHOLE DIRECTION: N h
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 82608 125 ML SEPTUM AMBER |lce
Poima | GLASS Y
] 8270C+NMED  |500 ML AMBER GLASS |lce
, Exp 7
1 AM241+GS+ISO |1 LITER POLY None :
PU+ISOU Y
1 H3 500 ML POLY Ice \/
1 METALS+U- 125 ML POLY Ice \
GEL /
1 Perchlorate+CN+ (500 ML POLY Iee N
NO3+pH /
1 ) RADVANA+B+G|1 EA 8 IN RESEALABLE |None y
POLY BAG
SAMPLE DESC: P
SAMPLE COMMENTS:
(XA
LOCATION DESC:
?-2.4
FIELD SCREENING/MEASUREMENT RESULTS:
Lo 73m 2024 lle
Alpha<_36__ dpm Ambient_.—
Py PID A= "ppm
Beta/Gamma = 18¢5" dpm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) A
TeMcCanlend
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
(Printed Name) R. \’f/(/ {/V ) o Z'C{/ (0 (Printed Name) .D-/ >4 / X7
(Signature) M 1634 (Signature) Ly
e
RELINQUISHED BY Date/Time  |RECEIVED BY Date/Time
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OF CUSTODY

SAMPLE COLLECTION LOG/FIELD CHAIN
EVENT ID: 2485 EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7457 WORK ORDER:
AS PLANNED AS COLLECTED ASPLANNED LLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: OBT3
( oa [2H [2ol0 Allk
TIME COLLECTED (HH:MM) 1030 SUB-MEDIA: TUFF | oA
PRS ID: 36-008 ol SAMPLE TECH CODE: HA ok
LOCATION ID: 36-610601 ] FIELD QC TYPE: NA
LOCATION TYPE: GENERIC J FIELD PREP: NA
TOP DEPTH: 0 0.0 SAMPLE USAGE: INV ,
: REEN/PORT DESC:
BOTTOM DEPTH ) 0.5 SC /PO SC: MA
FIELD MATRIX: R < EXCAVATED: YES/KO/NA
COMPOSITE TYPE: A COMPOSITE TIME INTERVAL: __ & & WATER FLOWING: YES/&0/NA
BOREHOLE: YES/XO/NA BOREHOLE DECLINATION: A BOREHOLE DIRECTION: __ N &
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 82608 125 ML SEPTUM AMBER |Ice
Mot mal GLASS Y
1 8270C+NMED 500 ML AMBER GLASS |Ice \ }
Exp
I AM241+GS+ISO (1 LITER POLY None
PU+ISOU 7
I H3 500 ML POLY Ice \/
1 METALS+U- 125 ML POLY Ice N
GEL | )
1 Perchlorate+CN+ 500 ML POLY Ice
NO3+pH \/
1 J RADVANA+B+G|1 EA 8 INRESEALABLE |Nong \ I
L POLY BAG
SAMPLE DESC: . - 1y
Baotmadh Ulachk . ot w«d,p FIE . neote
SAMPLE COMMENTS:
N
LOCATION DESC:;
{-10
FIELD SCREENING/MEASUREMENT RESULTS;
2o
Alpha’™_ 10 dpm PID Ambient m 7%3m 2
Beta/Gamma & 1120 dpm - g PP
COLLECTED BY (PRINT) REVIEWED BY (PRINT) JOV\Ro beson
T McEAlank
REL[NQUISHEQ BY Date/Time RECEIVED BY Date/Time
(Printed Name) Rl WonS z9/l0 (Printed Name) / o — 2fsdfio
(Signature) (1634 (Signature) ; '3y
RELINQU'ISHED BY Date/Time RECEIVED BY Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2485 EVENT NAME: 4th Qtr, FY09 - AOC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7458 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
' D : MEDIA; T
DATE COLLECTED(MM/DD/YYYY) 1224 [2010 QBT3 o
TIME COLLECTED (HH:MM) 1041 SUB—MEDFA: TUFF 1 MA-
PRSID: 36-008 o k. SAMPLE TECH CODE: HA o K
LOCATION ID: 36-610601 , FIELD QCTYPE: NA ’
LOCATION TYPE: GENERIC 3 FIELD PREP: NA I
TOP DEPTH: 0 9.0 SAMPLE USAGE: INV \L
BOTTOMDEPTH: 0 3.0 SCREEN/PORT DESC: U A_
FIELD MATRIX: R 4 EXCAVATED: YES /({0/ NA
COMPOSITE TYPE: l\J P COMPOSITE TIME INTERVAL: M WATER FLOWING: YES Iéﬁ INA
BOREHOLE: YES/Q@/NA BOREHOLE DECLINATION: & BOREHOLE DIRECTION: A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
Y/N
1 8260B 125 ML SEPTUM AMBER |Ice y
Mo £ ma! GLASS
1 8270C+NMED  [500 ML AMBER GLASS |Ice
] Exp \/
1 AM241+GS+ISO |1 LITER POLY None
PU+ISOU Y
1 / H3 500 ML POLY Ice Y
I METALS+U- 125 ML POLY Iee
GEL y
1 Perchlorate+CN+ [500 ML POLY Ice '
NO3+pH \{
1 \(/ RADVANA+B+G|1 EA 8 IN RESEALABLE |None \
POLY BAG /
SAMPLE DESC:
\ FP\ REsc 1o 755c>J
SAMPLE COMMENTS:
LOCATION DESC:
-0
FIELD SCREENING/MEASUREMENT RESULTS:
7 3m 2{2Hlic
- Amb —
Alpha £ 56 _ dpm PID Sieaity — ppm
Beta/Gamma 4 430 dpm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) _ Joa Ko kv/Ssn
ThM cFarbny
RELINQUISHED BY RECEIVED BY Date/Time

(Printed Name) ‘K}\‘M{ 6.\ NS /‘z‘g{ to (Printed Name) ; :; %* 2/ > 4heo
(Signatureyag (& 3.1‘ (Signature) ' Y3y

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

EVENT ID: 2485 EVENT NAME: 4th Qir. FY09 - AQC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7459 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DD/Y : MEDIA:
DATE COLLECTED(MM/DD/YYYY) 02 /24 2016 OBT3 Alln
TIME COLLECTED (HH:MM - SUB-MEDIA: TUFF L
(HH:MM) Is N A
: - SAMPLE TECH CODE;
PRSID 36-008 ok, HA ok
LOCATION ID: 36-610602 ] FIELD QC TYPE: NA
LOCATION TYPE: GENERIC A FIELD PREP: NA
: 0 SAMPLE USAGE:
TOP DEPTH 0 0.0 INV \L
BOTTOM DEPTH: 0 0.5 SCREEN/PORT DESC: TS
FIELD MATRIX: R s EXCAVATED: YES/{Q/NA
COMPOSITE TYPE: MO COMPOSITE TIME INTERVAL: A WATER FLOWING: YES /€D /NA
BOREHOLE: YES /@ NA BOREHOLE DECLINATION: N & BOREHOLE DIRECTION: ___ AJ&
# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED | . SPECIAL INSTRUCTIONS
Y/N
1 8260B 125 ML SEPTUM AMBER |Ice
N errmgh GLASS b
1 8270C+NMED 500 ML AMBER GLASS  |Ice
Exp y
1 AM241+GS+ISO |1 LITER POLY None \
PU+ISOU /
I H3 500 ML POLY Ice
1 METALS+U- 125 ML POLY Ice
GEL
1 Perchlorate+CN+ |500 ML POLY Ice
NO3+pH
1 L RADVANA+B+G|1 EA 8 INRESEALABLE |None \Y
POLY BAG
SAMPLE DESC: ¢
wa_'\ ond Llach. Aoy Al . % WM / /Lwt'a,
—=. 4 _
FD:RE %- 10-1519 \
SAMPLE COMMENTS:
N A
LOCATION DESC:
%-2%

FIELD SCREENING/MEASUREMENT RESULTS:

Beta/Gamma & 2010 dpm

COLLECTED BY (PRINT)

Ambient T
PID = ppm

WEA L~

REVIEWED BY (PRINT)_ Jon K berse)

LMcFEalCung
RELINQUISHED BY Dat RECEIVED BY Date/Time
(Printed Name) R) \E/Y éd OVLS LL’ 10 (Printed Name) 2 / | / D
(Signature) A\ = (¢34 (Signature) 13 L—/
RELINQUISHED BY Date/Time RECEIVED BY Date/Time




Los Alamos National Laboratory

SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT NAME: 4th Qtr, FY09 - AOC 36-008 - Threemile Canyon

EVENT ID: 2485

Page 63 of 220

SAMPLE ID: RE36-10-7460 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
- 327.['1*-\3 Vo
DATE COLLECTED(MM/DIVY H MEDIA: } -
( v (A [24 o0 QBT3 ok Q372
T HH:MM SUB-MEDIA:
IME COLLECTED (HH:MM) g TUFF1 O\ﬁ
PRSID: 36-008 oV SAMPLE TECHCODE: HA
LOCATION ID: 36-610602 ] - FIELD QC TYPE: I\l&
LOCATIONTYPE: GENERIC \L FIELD PREP: NA
TOP DEPTH: 0 _ SAMPLE USAGE: INV
0 L5 INV |,
: S £SC:
BOTTOM DEPTH 0 a. G CREEN/PORT DESC "J &__
FIELD MATRIX: R 2 EXCAVATED: YES (NO/NA
COMPOSITE TYPE; [ Pt' COMPOSITE TIME INTERVAL: Q A WATER FLOWING: YES/ @ I NA
BOREHOLE: YES/ @NA BOREHOLE DECLINATION: 1\) (o BOREHOLE DIRECTION: N &
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
YN
1 8260B 125 ML SEPTUM AMBER |Ice
Mo cmal GLASS Y
1 8270C+NMED  [500 ML AMBER GLASS |lce Yy
Exp
1 AM241+GS+ISO |1 LITER POLY None \
PUHISOU /
1 H3 500 ML POLY Ice v
1 METALS+U- 125 ML POLY Tce \
GEL 4
1 Perchlorate+CN+ |500 ML POLY Ice
NO3+pH b
1 L RADVANA+B+G|1 EA 8 IN RESEALABLE |None y
POLY BAG
SAMPLE DESC: . " .
W Qretwon Bﬁ ) AWY e | Noma Ae L
SAMPLE COMMENTS:
WA
LOCATION DESC:
b-23
FIELD SCREENING/MEASUREMENT RESULTS:
g3 2] 2o

AlphaZ_H4| dpm
Beta/Gamma & 14 G.3dpm

PID

Ambient__—
= ppm

REVIEWED BY (PRINT) _ Je#Ro\RYS o/)

COLLECTED BY (PRINT)
LM cFar \ane

RELINQUISHED BY - Date/Time RECEIVED BY X Date/Time

(Printed Name) N {d Wg ?// Z"Y 10 (Printed Name) 7@ 2frd / 10

(Signature) / el ¢34 (Signature) _ ‘ Y134

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

EVENT ID: 2485 EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7519 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA: BT3 '
( 02./24 (2010 QBRI Al
TIME COLLECTED (HH:MM) 1S SUB-MEDIA: TUFF 1 VA
: X SAMPL :
PRS ID 36-008 ok. AMPLE TECH CODE: HA oK
LOCATION ID: UNK 36 610002 FIELD QC TYPE: FD
LOCATION TYPE; GEN ok FIELD PREP: NA
TOP DEPTH; 0 SAMPLE USAGE: oC
: -0
BOTTOM DEPTH: 0 R SCREEN/PORT DESC:
0.4 B
FIELD MATRIX; R < EXCAVATED: YES/{OV/NA
COMPOSITE TYPE: N COMPOSITE TIME INTERVAL: M & WATER FLOWING: YES/Q0Q/NA
BOREHOLE: YES/@M BOREHOLE DECLINATION: N & BOREHOLE DIRECTION: __ N A
¥ PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
YN
{an 22410
| L8082-+8270+NME 500 M. AMBER GLASS  |lce
wormal  |D-EXP N
1 8260B 125 ML SEPTUM AMBER |Ice \
GLASS
1 AM241+GS+ISO (1 LITER POLY None \
PU+ISOU /
1 H3 500 ML POLY Ice y
1 METALS+U- 125 ML POLY Ice \
GEL /
1 Perchlorate+CN+ |500 ML POLY Ice \
NO3+pH : /
1 P RADVANA+B+G|1 EA 8 IN RESEALABLE |None y
h POLY BAG

SAMPLE DESC: QC Sample of

RE 36 -16-35— Tam 2[4l
745

SAMPLE COMMENTS: N ooy, kb, Tfy {ragmade roolz
v

LOCATION DESC: | 8 . 23

FIELD SCREENING/MEASUREMENT RESULTS:

gm 2[z4]lo
Alpha&__ 20 _dpm Ambient " 1
Beta/Gamma < 20/6 _ dpm PID = PP
COLLECTED BY (PRINT) REVIEWED BY (PRINT) JonKoleesson
1Mt land
RELINQUISHED BY Datg/Time |RECEIVED BY Date/Time

(Printed Name) N\'M{ i‘/ﬂ/g 2/24/1 © (Printed Name) Z; >>y4 / lo
(Signature) ‘/—Q}fﬁ (¢ 34 - Y34

— (Signature)

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

EVENT ID: 2485 EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7520 WORK ORDER:
_ AS PLANNED AS QOLLEC'I:ED AS PLANNED A LLECTED
DATE COLLECTED(MM/DD/YYYY); MEDIA: QBT3
022y [rom0 Aln
TIME COLLECTED (HH:MM SUB-MEDIA: TUFE §
( ) 0854 ~o g5 W01y VA
PRS ID: 36-008 ol SAMPLE TECH CODE: HA v
0
LOCATION ID: UNK FIELD QC TYPE: ED
3¢- 610594 TELDQ
LOCATION TYPE; GENERIC ok FIELD PREP; NA
TOP DEPTH: 0 0.0  @r5tin L0 SAMPLE USAGE: Qc J
BOTTOM DEPTH: 0 0.5 s A t/24/le SCREEN/PORT DESC: A
FIELD MATRIX: R s EXCAVATED: YES/KOYNA
COMPOSITE TYPE: N K COMPOSITE TIME INTERVAL; __ $JA WATER FLOWING: YES /&0 /NA
BOREHOLE; YES/ IG)/ NA BOREHOLE DECLINATION: A BOREHOLE DJRECTION: NMA
# | PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 8082+8270+NME |500 ML AMBER GLASS [Ice .
pJormal |DEXP /
1 8260B 125 ML SEPTUM AMBER |Ice \
[ GLASS /
1 ' AM241+GS+ISO |1 LITER POLY None v
PUHISOU /
1 H3 500 ML POLY Iee Y
1 METALS+U- 125 ML POLY Ice
GEL y
1 Perchlorate+CN+ [500 ML POLY Ice \
NO3+pH !
1 N RADVANA+B+G|1 EA 8 IN RESEALABLE |None \/
POLY BAG

SAMPLE DESC: QC Sample of KE 3 (10 -F Hb)

w M AAM, Loovea , L‘ﬂ WM
SAMPLE COMMENTS: .
NMA

LOCATION DESC:

4 -4

FIELD SCREENING/MEASUREMENT RESULTS:

Alpha=.____ dpm Ambient

Bet/Gamma «_____ dpm PID = ppm
COLLECTED BY (PRINT) REVIEWED BY (PRINT) 3m‘20 WSOV’)

TrMcfariand

RELINQUISHED BY Dat RECEIVED BY Date/Time
(Printed Name Ra “\e’v 6\) 'AS ZV /0 |(Printed Name) s > / 2 / 1o
(Signature) "?—‘ G 3"( (Signature) S 42 3 LA
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2485 EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon
SAMPLE ID: RE36-10-7530 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): oz | 24 2010 MEDIA: NA ok

TIME COLLECTED (HH:MM) 0N

SUB-MEDIA; OTHER ]

PRSID; 36-008 ok SAMPLE TECH CODE: DC

LOCATION ID: UNK 36 - G1OGOl FIELD QC TYPE: FR

LOCATION TYPE: GENERIC ok FIELD PREP: UE

TOP DEPTH: 0 | SAMPLE USAGE: Qc

BOTTOM DEPTH: 0 I SCREEN/PORT DESC: NS

FIELD MATRIX: w 4 "EXCAVATED: YES/&0/NA

COMPOSITE TYPE: &) A COMPOSITE TIME INTERVAL: N A~ WATER FLOWING: YES/¥0/NA

BOREHOLE: YES /@/ NA BOREHOLE DECLINATION:

M)A . BOREHOLE DIRECTION: _MA

# PRIORITY ORDER CNTNR PRESERVATIVE COLLECTED SPECIAL INSTRUCTIONS
Y/N
1 METALS+U- 1 LITER POLY Nitric Acid
Normal GEL Y
1 NO3NO2 250 ML POLY Sulfuric Acid
(Hydrogen Sulfate) I\)
Vo maf SW-846:6850 250 ML POLY Ice \/
1 oem o TCN 500 ML POLY Sodium Hydroxide \/

SAMPLE DESC: QC Sample of
RE3C-0-145Y

SAMPLE COMMENTS:
Rinsate

LOCATION DESC:
VA

FIELD SCREENING/MEASUREMENT RESULTS:

('S

COLLECTED BY (PRINT) REVIEWED BY (PRINT)_ Jon¥ob0%04]

TlMcFarly, ol
RELINQUISHED‘BY Date/Time RECEIVED BY Date/Time
(Printed Name) Rus \Uf 4YN1S 2. /254 /o (Printed Name) € @7 Hrdlio
(Signatumm 624 [(Signature) v/
RELINQUISHED BY Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)
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SAMPLE COLLECTION LOG/FIELD CHAIN OF CUSTODY

EVENT ID: 2485

EVENT NAME: 4th Qtr. FY09 - AOC 36-008 - Threemile Canyon

SAMPLE ID: RE36-10-7542 WORK ORDER:
AS PLANNED AS COLLECTED AS PLANNED AS COLLECTED
DATE COLLECTED(MM/DD/YYYY): MEDIA:
( ) o2 [z4[2010 NA ok
TIME COLLECTED (HH:MM) 1ol SUB-MEDIA: OTHER
PRS ID: 36-008 e SAMPLE TECH CODE: DC
LOCATION ID: UNK 26- 610599 FIELD QC TYPE: EIB
LOCATION TYPE: GENERIC ok, FIELD PREP: NA
TOP DEPTH: 0 , SAMPLE USAGE: ac
BOTTOM DEPTH: 0 ' SCREEN/PORT DESC: J B
FIELDMATRIX: . § ) EXCAVATED: YES/€07/NA
COMPOSITE TYPE: MA COMPOSITE TIME INTERVAL: A WATER FLOWING: YES/&D/NA
BOREHOLE: YES(RD/Na BOREHOLE DECLINATION: a) A BOREHOLE DIRECTION: n A
# PRIORITY ORDER CNTNR PRESERVATIVE | COLLECTED | SPECIAL INSTRUCTIONS
: Y
1qr H2 10 N
A 8260B Trip Blank |40 ML, SEPTUM AMBER  [lce v
1 M otimagl GLASS

SAMPLE DESC: QC Sample of R E3¢-lo~ ¥|_’5'L‘

SAMPLE COMMENTS:

B

LOCATION DESC:
SN

FIELD SCREENIN G/MEASUREMEN T RESULTS:

N A

COLLECTED BY (PRINT) REVIEWED BY (PRINT)__J onBobesson

TLuckarlanc
RELINQUISHED BY Date/Time |RECEIVED BY Date/Time
(Printed Name) Rj\etf 20 ansS 2/25/10 (Printed Name) % >>ulio
(Signature) ’ [A 31.' (Signature) ) Yrau
RELINQUISHED BY ——{Date/Time RECEIVED BY Date/Time
(Printed Name) (Printed Name)
(Signature) (Signature)




Rad Screening Data Release Form

The Following samples were received at the Field Support Facility (FSF) without screening data

(list sample number): RE3G-16 - §2¢3
RE 36-1o-F 455 | 82€ ¥
FL';H 8299

1454 6226
thsc¢ sHcd
._-{ z_,g’z 8#75;

tHss 81t

T4s 9 - Ctl

| g4 fq

T4¢ O,

1519 U8/

| % Hey

- fsee  gY8s

These samples will not be shlpped until radiological screening data documentation arrives at the FSF.1
-understand that it is my responsibility to ensure this information arrives at the FSF in a timely manner. If
holding times are missed because screening data does not arrive, I will pick up the samiples.

. : .
LR LR L L LR L L L LY

The followmg samples do not require rad screening data for the reasons statcd (list sample

numbers):
RE3C-lo= 7530 Rinegtle
IS4z FTR
«2ac  FTI3
g413  Rinste
Reason:

Print Last Name M c Facidag Signature th?r‘— —— Date 2 / 24 / (0
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5119-1

Data Validation Cover Sheet

Records Use only
&

-

) \m-w
« Los Alamos

REQUEST NUMBER: 10-2136

Sectlon |,

VALIDATION DATE: 04/06/10

VALIDATOR: John A, Bailey

CONTRACT LABORATORY NAME; GEL Laboratories LLC

LAB CODE: GEL

ORGANIZATION: Analytical Quality Assaciates, Inc,

J TPH-GRO
[J TPH-DRO

[J GENERAL CHEMISTRY

{1 OTHER (DESCRIBE):

{J HIGH EXPLOSIVES
[ METALS

X RADIOCHEMISTRY

ANALYTICAL SUITE (CHECK ALL THAT APPLY):

[ DIOXIN FURANS
{J PCB CONGENERS

[J LCMSMS HIGH

EXPLOSIVES

{J LCMSMS PERCHLORATES

[0 ORGANOGHLORINE
PESTICIDES/POLYCHLORINA
TED BIPHENYLS

YES NO N/A

DO0ORKR KX
Ooooao
KROOoaO

Level: 1

NO

Section Il Completeness Check
(CHECK ONE) YES
1. CHAIN-OF-CUSTODY FORM(S) ]
2. CASE NARRATIVE
3. SAMPLE RESULT FORMS O
4. SAMPLE CHROMATOGRAMS O
X 5. STANDARD CHROMATOGRAMS 0

oooOonoano

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

1. The gamma spec results that were rejected by the laboratory due to high peak width, interference, low abundance,
or no valid peak were qualified R,R5a.

2. An MS was not analyzed for tritium. However, an LCS was analyzed, met acceptance criteria and, thus, no sample
results were qualified.

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

N/A  (CHECK ONE)
6. RAW/BSS DATA
7. QUALITY CONTROL FORMS
8. QUANTITATION REPORTS
9. TICS FORMS

10. TICS MASS SPECTRA

XXX OO

Date; 04/07/10

Reviewed by; Susan Ball

VALIDATOR'S SIGNATURE:

9.,4&, ﬂ&é&v

DATE: 04/06/10

Form 5119-1, Revision 0.0

LOS ALAMOS

Environmental Restoration Project
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Rad Analytical Data Validation Checklist

AT

05 Alamos
KATIINAL LARCRATORY
------------ ERT, T84T ~mmmmmmeee

Yes No N/A Asslgn Quallifier Listed Below If
Criterlon = Yes
(Check One) Non-detected Detected
Analyte Analyte
0lm| o 1. The holding time was >1 and 52 times the uJ, R9 J-, RO
applicable holding time requirement.
0lm|o 2. The holding time was >2 times the applicable R, R9a J-, R%a
holding time requirement.
3. The results for the affected analytes are U,R5 N/A
olol = considered not detected (U) because the
assoclated sample concentration was less than
or equal to the MDC.
4. The analyte should be regarded as rejected R, R5a R, R5a
MO | Od because spectral Interferences prevent positive
Identiflcation of the analytes.
5. The MDC and/or TPU documentation is missing. R, R5b J-, R5b
O X0 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
= = = regarded as not detected (U) because the
associated sample concentration was less than
3X the 1 sigma TPU,
oOlx | 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
O K| O and blased high because this analyte was
identifled in the method blank but was >5X.
8. The sample result Is £5X the concentration of U, R4d N/A
O ol R the related analyte in the trip blank, rinsate
blank, or equipment blank.
10. Required method blank information is missing. R, Rde R, Rde
OIx | 0O 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
olxm!lo laboratory limits located within the associated
data package. Tracer%R is not applicable for
Gamma Spectroscopy.
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5119-2

Rad Analytical Data Validation Checklist

o
F

.- :;::\'-':‘ ,"?
"« Los Alamo
NATIONAL LAGORATGRY

Yes No N/A

(Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Non-detected
Analyte

Detected
Analyte

12

. The tracer Is < the Lower Acceptance Level
(LAL) but 210%R. Follow the external laboratory
limits located within the assoclated data
package. Tracer%R Is not applicable for Gamma
Spectroscopy.

UJ, R3a

J-, R3a

13.

The Tracer%R value Is > the Upper Acceptance
Limit (UAL). Follow the external laboratory
limits located within the assoclated data
package. Tracer%R Is not applicable for Gamma
Spectroscopy.

N/A

J+, R3b

14,

Required tracer information Is missing. Data
may not be acceptable for use. Contact the SMO
or external laboratory for information. Tracer%R
Is not applicable for Gamma Spectroscopy.

R, R3d

R, R3d

15.

The LCS percent recovery was <10%. Follow the
external laboratory limits located within the
assoclated data package.

R, R12

R, R12

16.

The LCS percent recovery was < the LAL but
»>10%. Follow the external laboratory limits
located within the assoclated data package.

UJ, R12a

J-, R12a

17.

The LCS percent recovery was » the UAL.
Follow the external laboratory limits located
within the associated data package.

N/A

J+, R12b

18.

The LCS documentation is missing. Data may
not be acceptable for use. Contact the SMO or
external laboratory for information.

R, R12¢

R,R12¢

19.

Associated duplicate sample has DER or RER >
the analytical laboratory’'s acceptance limits.

R, R10

J, J10

20.

The duplicate sample was not prepared and/or
analyzed with the samples for unspecified
reasons. The duplicate information Is missing.
Data may not be acceptable for use. Contact the
SMO or external laboratory for informatlon.

R, R6

R, R6
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5119-2

Rad Analytical Data Validation Checklist

Records Use only

= Los Alamos
RATIONAL LABGRATORY
sy ERE P UGN -vvsmrroaas

Yes No N/A

{Check One)

Assign Qualifier Listed Below If
Criterion = Yes

Detected
Analyte

Non-detected
Analyte

2.

The assoclated matrix splke recovery was
<10%. Foliow the external laboratory limits.
MS/MSD Is not applicable to Gamma
Spectroscopy.

R, R6 R, R6

22,

The assoclated 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, Réb J+, R6b

24,

Requlred 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

25,

Duplicate, dilution, or reanalysis.

UJ, R8s J, R88

26,

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

UJ,R,R19 J,R,R19

27.

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

J, J_LAB
NQ, NQ

U, U_LAB




GEL LABORATORIES LLC

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

Certificate of Analysis

Company : Los Alamos National Labaratory
Address: PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7458 Project: LANLO01004
Sample ID: 248243001 ClientID: LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27.FEB-10
Collector: Client
Moisture: 14.2%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM24]1 "Dry Weight Corrected”
Americium-241 U 0.00363 0.0157 +/-0.00399 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected"”
Plutonium-238 u 0.00864 0.029 +/-0.00777 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 u 0.0115 0.0245 +/-0.00561 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 0.865 0.0961 +/-0.0831 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 U 0.029 0.0589 +/-0.0168 0.100 pCi/g
Uranium-238 1.00 0.0677 +/-0.0934 0.100 pCi/g
Rad Gamma Spec Analysls
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.262 0.244 +/-0.0857 0.200 pCi/g MXR1 03/19/10 1050 959280 4
Bismuth-211 Ul 4.54 R,R5a 0.351 +/-0.358 pCi/g
Bismuth-214 1.49 0.133 +/-0.122 0.200 pCi/g
Cadmium-109 Ul 3.54 R,R5a 1.23 +/-0.525 pCi/g
Cerium-139 U -0.00881 0.051 +/-0.0157 0.050 pCi’g
Cesium-134 U 0.0741 0.0917 +/-0.0433 0.100 pCi/g
Cesium-137 0.156 0.0639 +/-0.0354 0.100 pCi/g
Cobalt-60 u -0.0141 0.0673 +/-0.0221 0.100 pCi/g
Europium-152 U -0.102 0.146 +/-0.0514 0.200 pCi/g
Lanthanum-140 u -0.129 0.164 +/-0.0631 pCi‘g
Lead-212 1.83 0.0893 +/-0.126 0.100 pCi/g
Lead-214 1.65 0.128 +/-0.138 0.100  pCi/g
Mercury-203 u -0.0742 0.0677 +/-0.0244 0.100 pCi/g
Potassium-40 27.8 0339 +/-1.54 1.00 pCi/g
Radium-223 U 0.0174 1.03 +/-0.368 pCi/g
Radium-224 Ul 5.79 R,R5a 0.958 +/-0.724 pCi/g
Radium-226 1.49 0.133 +/-0.122 pCi/g
Radium-228 1.76 0270 +-0.217 0.500 pCi/g
Ruthenium-106 U -0.143 0518 +/-0.168 0.800 pCi/g
Sodium-22 U -0.00697 0.0777 +/-0.0246 0.080 pCi/g
Strontium-85 U 0.0123 0.0716 +/-0.0242 pCi/g
Page 32 of 756
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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 26, 2010
Contact: Ms. Joylene Valdez
Project; LANL ER Project
Client Sample ID: RE36-10-7458 Proiect; LANLO1004
Sample ID: 248243001 ClientID: LANLOI0
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thallium-208 0.553 0.0565 +/-0.0559 0.080 pCi/g
Thortum-227 U -0.087 0.421 +/-0.135 pCi/g
Thorium-231 U 0.0174 1.03 +/-0.368 pCi/g
Thorium-234 U 0.206 2.37 +/-0.750 2.00 pCi/g
Tin-113 U -0.0136 0.0806 +/-0.0246 0.100 pCi/g
Uranium-235 u 0.155 0.357 +/-0.107 0.500 pCi/g
Yitrium-88 U 0.00774 0.0616 +/-0.018 0.100 pCi/g
Rad Liquid Scintillation Analysis
H3 "As Received”
Tritinm U 9.95 247 +/-71.9 250 pCi/L KXK2 03/19/10 1105 964056 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 Madified
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” 90.1 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 771 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 72.7 (50%-105%)

Notes:

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

**  Analyte is a swrrogate 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

Page 33 of 756
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GEL LABORATORIES LLC

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

Company : Los Alamos National Laboratory

Address: PO Box 1663

TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Certificate of Analysis

Report Date; March 26, 2010

Client Sample ID: RE36-10-7453 Project: LANLO01004
Sample ID: 248243002 ClientID: LANLOI0
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 44.7%
Parameter Qualifier Result DL TPU RL Units DF _Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 u 0.00797 0.0244 +/-0.00357 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.000559 0.0206 +/-0.00605 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.0299 0.0174 +/-0.00723 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.15 0.0942 +/0.104 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0681 0.0577 +-0.0177 0.100 pCi/g
Uraninm-238 1.31 0.0663 +/-0.116 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.293 0.382 +-0.117 0200 pCilg MXR1 03/19/10 1051 959280 4
Bismuth-211 Ul 4.56 R.R5a 0.394 +/-0.303 pCi/g
Bismuth-214 1.38 0.135 +/-0.107 0.200 pCi/g
Cadmium-109 Ul 4,07 RR5a 1.71 +-0.641 pCi/g
Cerium-139 U -00157 0.0634 +-0.0195 0050 pCi/g
Cesium-134 U 0.0671 0.112 +-0.0309 0.100  pCi/g
Cesium-137 0.661 0.0715 +-0.055 0.100 pCi/g
Cobalt-60 u -0.0201 0.0687 +/-0.0227 0.100 pCi/g
Europium-152 U -0.0949 0.192 +/-0.066 0200 pCig
Lanthanum-140 u -0.111 0.219 +-0.0756 pCi/g
Lead-212 1.70 0.121 +/-0.0898 0.100 pCi/g
Lead-214 1.66 0.143 +-0.119 0.100 pCi/g
Mercury-203 u 0.0448 0.0936 +-0.0264 0.100 pCi/g
Potassium-40 25.0 0.575 +/-1.34 1.00 pCi/g
Radium-223 L9 -1.26 1.31 +/-0.430 pCi/g
Radium-224 Ul 3.73 R,R5a 1.29 +-0.771 pCi/g
Radium-226 1.38 0.135 +/-0.107 pCi/g
Radium-228 2.01 0.250 +-0.214 0.500 pCi/g
Ruthenium-106 u -0.121 0.570 +/-0.180 0.800 pCi/g
Sodium-22 U -0.00218 0.0987 +/-0.0305 0.080 pCi/g
Strontium-85 u 0.0347 0.0842 +-0.0277 pCi/g
Thallium-208 0.584 0.0749 ++0.0533 0.080 pCi/g
Page 35 0f 756
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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
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Report Date: March 26, 2010

Client Sample ID: RE36-10-7453 Proiect: LANLO01004
Sample ID: 248243002 ClientID: LANLO10
Parameter __ Qualifler Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.00274 0.499 +/-0.154 pCi/g

Thorium-231 u -1.26 1.31 +/-0.430 pCi/g

Thorium-234 U 0.629 3.35 +/-0.965 2.00 pCilg

Tin-113 U -0.0424 0.0896 +/-0.0281 0.100  pCi/g

Uranium-235 U 0.0555 0.396 +/-0.119 0500  pCilg

Yitrium-88 8) 0.00969 0.068 +/-0.0197 0.100  pCi/g

Rad Liquid Scintillation Analysis

H3 "As Received"

Tritium U -72.3 245 +/-69.8 250  pCi/L KXK2 03/19/10 1157 964056 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% Acceptabie Limits

Americium-243 Tracer AM241 "Dry Weight Corrected” 56.4 (50%-105%)

Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 95.8 (50%-105%)

Uranium-232 Tracer ISOU "Dry Weight Corrected” 75.0 (50%-105%)

Notes:

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

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

BD Results are either below the MDC or tracer recovery is low

C  Analyte has becn 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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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7454 Proiect; LANL01004
Sample ID: 248243003 ChentID: LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27.FEB-10
Collector: Client
Moisture: 8.15%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 u 0.0023 0.0193 +/-0.00169 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Correcred”
Plutonium-238 u 0.00059 0.0217 +/-0.00639 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 U 0.00819 0.0184 +/-0.00369 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.13 0.0678 +/-0.0954 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0498 0.0415 +/-0.014 0.100 pCi/lg
Uranium-238 1.11 0.0477 +/-0.0942 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 9] 0.156 0.298 +-0.0908 0.200  pCilg MXRI 03/19/10 1052 959280 4
Bismuth-211 Ul 5.62 R,Rsa 0353 +-0.350 pCilg
Bismuth-214 1.63 0.126 +-0.127 0200 pCilg
Cadmium-109 Ul 4.16 R,R5a 1.41 +-0.579 pCi/g
Cerium-139 U 0.0374 ' 0.0601 +/-0.0174 0050  pCilg
Cesium-134 Ul 0.188 R,R5a 0.113 +-0.0377 0.100  pCilg
Cesium-137 U 0.00741 0.0775 +-0.0228 0.100  pCilg
Cobalt-60 U -0.00165 0.0737 +-0,0225 0.100  pCi/g
Europium-152 U 0.012 0.171 +-0.0617 0200  pCi/g
Lanthanum-140 U -0.0408 0272 +-0.0912 pCi/g
Lead-212 2.52 0.108 +-0.139 0.100  pCi/g
Lead-214 2.04 0.128 +-0.139 0.100  pCi/g
Mercury-203 u 0.0468 0.0869 +/-0.0244 0.100  pCi/g
Potassium-40 39.0 0.533 +/-2.05 1.00 pCi/g
Radium-223 U 0.400 1.20 +/-0.390 pCilg
Radium-224 Ul 6.60 R,R5a 116  +-0.818 pCi/g
Radium-226 ’ 1.63 0.126 +-0.127 " pCilg
Radium-228 248 0.292 +-0.262 0.500  pCilg
Ruthenium-106 U 0101 0.601 +/-0.181 0800  pCilg
Sodium-22 U 0.0073 0.086 +/-0.0257 0.080  pCi/g
Strontium-85 U 0.0614 0.0811 +-0.0247 pCilg
Thalljum-208 0.746 0.0624 +-0.058 0.080  pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamo;, New Mexico 87545
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Report Date:  March 26, 2010

Client Sample ID: RE36-10-7454 Proiject: LANLO01004
Sample ID: 248243003 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 0.0742 0.478 +/-0.137 pCi/g

Thorium-231 U 0.400 1.20 +/-0.390 pCi/g

Thorium-234 2.82 244 +-1.14 2.00  pCifg

Tin-113 U -0.00198 0.0851 +/-0.0256 0.100  pCi/g

Uranium-235 U 0.185 0.403 +/-0.118 0.500  pCi/g

Yurium-88 u 0.0155 0.0681 +/-0.0193 0.100  pCi/g
Rad Liquid Scintiliation Analysis

H3 "4s Received”

Tritium U 68.7 244 +-72.8 250  pCi/L KXK2 03/19/10 1249 964056 5
The following Analytical Methods were performed

Method Description
1 DOE EML HASL-300, Am-05-RC Modified o
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/T'racer recovery Test Recovery% Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 74.3 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 99.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 99.9 (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 QOrganic analysis the target analyte was detected in the associated blank.

BD Results are either below the MDC or tracer recovery is low

C  Analyte has been confirmed by GC/MS analysis

Results are reported from a diluted aliquot of the sample

D
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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7460 Project: LANL01004
Sample ID: 248243004 ClientID:  LANLOI10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 37-FEB-10
Collector: Client
Moisture: 9.49%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 U -0.000374 0.0163  +-0.00148 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0097 0.0206  +/-0.00627 0.050  pCig KXM4 03/25/10 0754 964862 2
Plutonium-239/240 U 0.0082 0.0174  +-0.00399 0.050  pCi/g
ISQU "Dry Welght Corrected"
Uranium-233/234 131 0.0857 ++0.113 0.100  pCilg KXM4 03/25/10 0837 964864 3
Uranium-235/236 0.0785 0.0526 +-0.0196 0.100  pCi/g
Uranium-238 1.46 0.0604 +/-0.124 0100 pCig
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0965 i 0.128 ++0.040 0.200  pCilg MXR1 03/19/10 1052 959280 4
Bismuth-211 Ul 5.74 RR5a_ 0.413 +/-0.356 pCilg
Bismuth-214 ) 1.82 0147 +-0.130 0200 pCig
Cadmium-109 ut 5.93 RRSa 120 +1-0.521 pCi/g
Cerium-139 U 000618 0064  +-0.019 0050  pCi/g
Cesium-134 ul 0.165 R,R5a 0.117 +-0.0321 0.100  pCi/g
Cesium-137 0.0986 0.0888 +-0.0312 0.100  pCi/g
Cobalt-60 U 0.0228 0.0842 +-0.0248 0.100  pCi/g
Furopium-152 U 0.00694 0.201 +-0.0776 0200 pCi/g
Lanthanum-140 19§ -0.103 0.268 +-0.0875 pCi/g
Lead-212 2.35 0.111 +-0.145 0.100  pCig
Lead-214 2.08 0.150 ++0.141 0.100  pCig
Mercury-203 U -0.00116 0.084 +-0.0244 0.100  pCi/g
Potassium-40 303 0.639 +-1.41 1.00  pCig
Radium-223 U 0.354 1.33 +-0.439 pCi/g
Radium-224 Ul 629 R.R5a 119 +-0644  pCig
Radium-226 ’ 182 0.147 +H0130 pCi/g
Radium-228 2.70 0.268 +-0.253 0.500  pCilg
Ruthenium-106 U -0.0048 0.695 +-0.213 0.800  pCi/g
Sodium-22 U -0.0865 0.081 +-0.0294 0080  pCi/g
Strontium-85 U -0.312 0.0873 +-0.0358 pCi/g
Thallium-208 0.696 0.0734 +-0.0536 0.080  pCi/g
Page 41 of 756 JAB

04/06/10



GEL LABORATORIES LLC

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

Certificate of Analysis

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

Project: LANL ER Project

Report Date: March 26, 2010

Client Sample ID: RE36-10-7460 Proiect; LANLO01004
Sample ID: 248243004 ClientID: LANLO10
Parameter Qualifler Result DL TPU RL Units DF  Apalyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U -0.0699 0.495 +/-0.145 pCi/g

Thorium-231 U 0.354 1.33 +/-0.439 pCi/g

Thorium-234 1.67 1.40 +-0.457 2.00 pCi/g

Tin-113 U 0.0434 0.108 +/-0,0308 0100 pCi/g

Uranium-235 U -0.177 0.398 +/-0.124 0500 pCig

Yttrium-88 U 0.0191 0.061 +-0.0164 0.100  pCi/g

Rad Liquid Scintillation Analysis

H3 "4s Received"

Tritium U 49.2 244 +-72.5 250  pCGi/lL KXK2 03/19/10 1341 964056 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 AM?241 "Dry Weight Corrected” 88.6 (50%-105%)

Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 92.1 (50%-105%)

Uranium-232 Tracer ISOU "Dry Weight Corrected"” 81.8 (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  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

¥ 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 Alamas, New Mexico 87545 Report Date: March 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE36-10-7456 Prpiect: LANL01004
Sample ID: 248243005 Client ID: LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 7.48%
Parameter Qualifier Result DL TPU RL Units DF _Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"”
Americium-241 U 0.00369 0.0159 +/-0.00195 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U -0.00402 0.0222 +-0.00792 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 U -0.000268 0.0188 +-0.00316 0.050 pCilg
I5QU "Dry Weight Corrected”
Uranium-233/234 1.11 0.0729 +/-0.0956 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.056 0.0447 +/-0.0142 0.100 pCi/g
Uranium-238 1.06 0.0513 +/-0.0912 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"

Americium-241 9] 0.0227 0.196 +/-0.0624 0.200 pCi/g MXR1 03/19/10 1053 959280 4
Bismuth-211 ul 539 R,R6a 0.346 +/-0.336 pCi/g
Bismuth-214 1.76 0.117 +-0.133 0.200 pCi/g
Cadmium-109 Ul 4.92 R,R5a 1.06 +/-0.565 pCi/g
Cerium-139 U -0.00105 0.0554 +/-0.0169 0.050 pCi/g
Cesjum-134 U 0.0909 0.101 +/-0.0278 0.100  pCi/g
Cesium-137 9] 0.0366 0.0776 +/-0.0219 0.100 pCi/g
Cobalt-60 U 0.0273 0.074 +/-0.0209 0.100 pCi/g
Europium-152 U -0.00602 0.164 +/-0.0562 0.200 pCi/g
Lanthanum-140 u -0.0782 0.205 +/-0.0763 pCi/g
Lead-212 2.06 0.104 +/-0.118 0.100 pCi/g
Lead-214 1.96 0.127 +-0.134 0.100 pCi/g
Mercury-203 U -0.000801 0.0795 +/-0.0234 0.100 pCi/g
Potassium-40 30.5 0.615 +/-1.59 1.00 pCi/g
Radium-223 9] 0.220 1.12 +-0.370 pCilg
Radium-224 Ul 5.42 R,R5a 1.11 +/-0.683 pCi/g
Radium-226 1.76 0.117 +/-0.133 pCi/g
Radium-228 1.90 0.243 +/-0.193 0.500 pCi/g
Ruthenium-106 U -0.101 0.559 +/-0.169 0.800 pCi/g
Sodium-22 U -0.00781 0.0794 +/-0.0243 0.080 pCi/g
Strontium-85 Ul 0.142 R,R5a 0.084 +/-0.023 pCi/g
Thallium-208 0.544 0.0641 +/-0.0463 0.080 pCi/g
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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

Certificate of Analysis

Report Date:  March 26, 2010

Client Sample ID: RE36-10-7456 Proiect; LANLO01004
Sample ID: 248243005 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 0.00433 0.452 +#-0.132 pCi/g
Thorium-231 u 0220 1.12 +-0.370 pCi/g
Thorium-234 U 1.72 1.76 +/-0.739 2.00 pCi/g
Tin-113 9] 0.0094 0.0838 +/-0.025 0.100 pCi/g
Uranivm-235 u 0.134 0.362 +/-0.108 0.500 pCi/g
Yurium-88 U -0.00266 0.0607 +/-0.0181 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received"

Tritivm U 138 245 +-75.2 250  pCi/lL KXK2 03/19/10 1433 964056 5
The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified
2 DOE EMI. HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Maodified
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 AM?24] "Dry Weight Corrected"” 92.1 (50%-105%)

Plutonium-236 Tracer
Uranium-232 Tracer

Notes:

ISOPU "Dry Weight Corrected” 92.2
ISOU "Dry Weight Corrected” 97.0

(50%-105%)
(50%-105%)

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, §$M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7455 Project; LANLO01004
Sample ID: 248243006 Client ID:  LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 24.4%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd,
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U 0.0141 0.0162 +/-0,00393 0.050 pCig KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.012 0.019 +/-0.0055 0050  pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.028 0.016 +/-0.00689 0.050  pCilg
ISOU "Dry Weight Corrected”
Uraninm-233/234 1.24 0.0841 +/-0.108 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0684 0.0515 +/-0.0168 0.100  pCi/g
Uranium-238 1.39 0.0592 +/-0.118 0.100  pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0158 0.182 +/-0.0593 0200  pCi/g MXR1 03/19/10 1054 939280 4
Bismuth-211 Ul 4.78 R,R5a 0.293 +/-0.396 pCi/g
Bismuth-214 1.37 0.105 +/-0.112 0200 pCig
Cadmium-109 Ul 1.84 R.R5a 123 +/-0.524 pCilg.
Cerium-139 U -0.022 0.0434 +/-0.0132 0.050  pCi/g
Cesium-134 u 0.075 0.0876 +-0.026 0.100  pCi/g
Cesium-137 0.678 0.0524 +/-0.0547 0.100 pCig
Cobalt-60 U -0.00285 0.0571 +/-0.0178 0.100 pCig
Europium-152 U 0.0554 0.147 +/-0.0436 0.200 pCi'g
Lanthanum-140 U 0.0332 0210 +/<0.0607 pCi/g
Lead-212 1.60 0.089 +/-0.124 0.100 pCig
Lead-214 1.73 0.107 +/-0.152 0.100  pCig
Mercury-203 Ul 0.0837 R,R5a 0.0589 +/-0.0276 0.100  pCi/g
Potassium-40 242 0471 +/-1.32 1.00 pCi/g
Radium-223 U 0.126 0.979 +/-0.333 pCi/g
Radium-224 Ul 457 R,Rba 0.954 +/-0.609 pCi/g
Radium-226 1.37 0.105 +/-0.112 pCi/g
Radium-228 1.42 0.215 +/-0.171 0500 pCi/g
Ruthenium-106 U 0.194 0.517 +/-0.149 0.800 pCi/g
Sodium-22 U 0.00982 0.066 +/-0.0197 0.080 pCig
Strontium-83 Ul 0.079 RR5a 0.0748 +-0.0221 pCi/g
Thallium-208 0.494 0.051 +/-0.0488 0.080  pCi/g
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7455 Project; LANLO01004
Sample ID: 248243006 ClientID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Welght Corrected”
Thorium-227 9} -0.0638 0.389 +/+0.119 pCi/g
Thorium-231 |0f 0.126 0.979 +/-0.333 pCilg
Thorium-234 2.71 1.51 +-0.868 2.00 pCi/g
Tin-113 U 0.000991 0.0689 +-0.020 0.100  pCilg
Uranium-235 U -0.101 0.304 +-0.0921 0.500 pCilg
Yttrium-88 9} -0.024 0.0476 +/-0.0171 0.100 pCig
Rad Liquid Scintillation Analysis
H3 "As Received"
Tritium U 115 244 +/-74.3 250  pCi/L KXK2 03/19/10 1525 964056 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 Maodified
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 AM?241 "Dry Weight Corrected” 89.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 104 (50%-105%)
Utanium-232 Tracer ISOU "Dry Weight Corrected” 85.0 (50%-105%)

Notes:

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

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

A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysig 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

JAB

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7459 Project; LANL01004
Sample ID: 248243007 ClientID:  LANLO10
Matrix: R
Collect Date: 24-FEB-1¢
Receive Date: 27-FEB-10
Collector: Client
Moisture: 18.8%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.0122 00152 +-0.00378 0050  pCilg KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0139 0.0217 +-0.0073 0.050  pCilg KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.0222 00184  +/-0.00667 0050  pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.22 0.0924 +-0.109 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 U 0.0542 0.0566 +/-0.0155 0.100 pCi/g
Uranium-238 1.50 0.065 +/-0.128 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.0845 0.334 +/-0.0991 0200  pCilg MXR1 03/19/10 1055 959280 4
Bismuth-211 Ul 4.55 R,R5a 0.425 +-0.375 pCi/g
Bismuth-214 1.69 0.139 +/-0.131 0.200 pCi/g
Cadmium-109 Ul 4.52 R.R5a 1.37 +/-0.665 pCi/g
Cerium-139 U 0.00132 0.0625 +/-0.0193 0.050 pCi/g
Cesium-134 u 0.081 0.116 +-0.0324 0.100 pCi/g
Cesium-137 0.615 0.0849 +-0.0539 0.100 pCi/g
Cobalt-60 U 0.0176 0.0835 +/-0.0245 0.100 pCilg
Europium-152 u -0.0496 0.197 +/-0.0635 0.200 pCi/g
Lanthanum-140 U -0.00821 0.261 +/-0.0791 ] pCi/g
Lead-212 1.97 0.118 +/-0.124 0.100  pCig
Lead-214 1.65 0.154 +/-0.144 0.100 pCi/'g
Mercury-203 U 0.0661 0.0953 +-0.030 0.100  pCi/g
Potassium-40 27.2 0.679 +/-1.61 1.00 pCi/'g
Radium-223 U 0.515 1.32 +-0.415 pCilg
Radium-224 9] 5.95 R.R5a 1.27 +/-0.883 pCi/g
Radium-226 1.69 0.139 +/-0.131 pCilg
Radium-228 1.85 0.257 +/-0.199 0.500 pCi/g
Ruthenium-106 U 0.244 0.655 +-0.187 0.800 pCi/g
Sodium-22 U 0.015 0.0883 +/-0.0261 0.080 pCi/g
Strontium-85 U 0.0829 0.0992 +/-0,0303 pCilg
Thallium-208 0.555 0.072 +-0.0617 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 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER FProject
Client Sample ID: RE36-10-7459 Proiect: LANL01004
Sample ID: 248243007 ClientID:  LANLO010
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U 0.0693 0.544 +-0.159 pCi/g
Thorium-231 u -0.515 1.32 +/-0.415 pCi/g
Thorium-234 U 2.07 3.05 +0.886 200 pCilg
Tin-113 0] 0.0207 0.103 +-0.0307 0.100  pCi/g
Uranium-235 0§ 0.124 0.413 +-0.124 0500 pCi/g
Yitrium-88 U -D.0176 0.0559 +/-0.0193 0.100 pCi'g
Rad Liquid Scintillation Analysis
H3 "4s Received"
Tritium u 194 245 +/-76.9 250  pCvL KXK2 03/19/10 1618 964056 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 Maodified
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" 96.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 89.2 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 78.1 (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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7457 Project: LANLO1004
Sample ID: 248243008 ClientID: LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 18.8%
Parameter Quualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Apalysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.013 0.0188 ++0.0044 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 9] 0.0143 0.0243 +/-0.00827 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.0285 0.0206 +/-0.00796 0.050 pCi/g
1ISQU "Dry Weight Corrected" _
Uranium-233/234 1.10 0.0999 +/-0.101 0.100 pCilg KXM4 03/25/10 0836 964864 3
Uranium-235/236 u 0.0587 0.0613 +-0.0168 0.100 pCi/g
Uranium-238 1.31 0.0703 +-0.117 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Ameticium-241 U 0247 0.548 ++0.169 0.200  pCilg MXR1 03/19/10 1055 959280 4
Bismuth-211 U1 4.37 R,R5a 0470 +/-0.383 pCi/g
Bismuth-214 1.46 0.153 +-0.126 0200  pCilg
Cadmium-109 U1 2.04 R,R5a 1.81 +-0.748 pCilg
Cerium-139 U -0.000615 0.0725 +-0.0224 0.050 pCilg
Cesium-134 U 0.0476 0.106 +-0.0299 0.100  pCilg
Cesium-137 0.485 0.0869 +/-0.0535 0.100 pCi/g
Cobali-60 U 0.033 0.0879 +-0.0252 0.100  pCig
Europium-152 U -0.0634 0220 +0.091 0200  pCilg
Lanthanum-140 U -0.174 0218 +-0.083 pCilg
Lead-212 1.48 0.134 +-0.116 0.100  pCi/g
Lead-214 1.59 0,171 +/-0.146 0.100  pCilg
Mercury-203 U 0.0881 0.110 +/-0.0311 0.100  pCi/g
Potassium-40 25.6 0.687 +-1,59 100  pCilg
Radium-223 U 00165 1.61 +-0.483 pCilg
Radjum-224 Ul 4.11 R.R5a 1.43 +/-0.850 pCi/g
Radium-226 1.46 0.153 +-0.126 pCi/g
Radium-228 1.60 0.285 +0.214 0.500  pCilg
Ruthenium-106 9] 0.327 0.729 +-0.213 0.800  pCilg
Sodjum-22 U -0.0205 0.096 +-0.0311 0.080 pCi/g
Strontium-85 Ul 0.123 R,R6a 0.110 +-0.034 pCilg
Thallium-208 0,469 0.0761 +-0.0635 0080 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 26, 2010
Contact: Ms. Joylene Valdez .

Project: LANL ER Project

Client Sample ID: RE36-10-7457 Proiect; LANLO01004
Sample ID: 248243008 ClientID: LANLOI10
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 -0.116 0.579 ++0.175 pCi/g
Thorium-231 U -0.0165 1.61 _+/-0.483 pCi/g
Thorium-234 U 0.0965 4.45 +/-1.37 2.00 pCi/g
Tin-113 U 0.041 0.106 +/-0.0308 0.100 pCi/g
Uranium-235 u 0.160 0.456 +/-0.140 0.500 pCi/g
Yitrium-88 u 0.0247 0.0818 +/-0.0226 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "4s Received"

Tritium u 76.0 246 +-73.7 250 pCi/L KXK2 03/19/10 1710 964056 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 Madificd
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"” 74.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 79.6 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 71.6 (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 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7520 Proiect: LANL01004
Sample ID: 248243009 ChentID: LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 42.2%
Parameter Qualifier Result DL TPU RL Units  DF  Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.0121 0.0211 +/-0.00413 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected"
Plutonium-238 u 0.0086 0.0223 +/-0.00535 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.0261 0.0188 +/-0.00728 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.43 0.101 +-0.126 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0878 0.0619 +/-0.0226 0.100 pCi/g
Uranium-238 1.50 0.0711 +/-0.132 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 u 0.0572 0.246 +/-0.0801 0.200 pCi/g MXR1 03/19/10 1056 959280 4
Bismuth-211 Ul 5.05 R,R5a 0.375 +/-0.395 pCi/g
Bismuth-214 1.49 0.123 +/-0.123 0.200 pCi/g
Cadmium-109 Ul 4.99 R,Rba 1.25 +/-0.609 pCi/g
Cerium-139 U «0.00366 0.0574 +/-0.0172 0.050 pCi/g
Cesium-134 Ul 0.105 R.R5a 0.0932 +/-0.0409 0.100 pCi/g
Cesium-137 0.583 0.0672 +/-0.0543 0.100 pCi/g
Cobalt-60 u -0.0087 0.0619 +-0.0193 0.100 pCi/g
Europium-152 U -0.0811 0171 +-0.0658 0200 pCilg
Lanthanum-140 u 0.115 0.248 +/-0.0798 pCi/g
Lead-212 2.11 0.103 +/-0.153 0.100 pCi/g
Lead-214 1.83 0.131 +/-0.152 0.100 pCilg
Mercury-203 u -0.0127 0.0801 +/-0.0253 0.100 pCi/g
Potassium-40 322 0.537 +/-1.70 1.00 pCilg
Radium-223 9) -0.129 1.19 +/-0.412 pCi/g
Radium-224 ul 5.08 R,R5a 1.10 +/-0.760 pCi/g
Radium-226 1.49 0.123 +-0.123 pCi/g
Radium-228 2.08 0.236 +/-0.226 0.500 pCi/g
Ruthenium-106 U 0.139 0.566 +/-0.168 0.800  pCilg
Sodium-22 U 0.0266 0.0773 +/-0.0226 0.080 pCi/g
Strontium-85 Ul 0.169 R,R5a 0.0916 +/~0.0289 pCi/g
Thallium-208 0.592 0.0592 +/-0.056 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 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7520 Proiect: LANL01004
Sample ID: 248243009 ClientID:  LANLO10
Parameter Qualifler Result DL TPU RIL Units DF Analyst Date  Time Batch Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thorium-227 U 0.0457 0.455 +/-0.142 pCi/g
Thorium-231 9] -0.129 1.19 +/-0.412 pCi/g
Thorium-234 2.77 2.08 +/-1.07 200  pCig
Tin-113 u 0.00492 0.0868 +/-0.0262 0.100  pCi/g
Uranium-235 U 0.0913 0.379 +/-0.113 0.500 pCi/g
Y ttrium-88 |9 0.010 0.0627 +/-0.0186 0.100  pCi/g
Rad Liquid Scintillation Anpalysis
H3 "ds Received"
Tritium U 72.6 246 +/73.5 250  pCiL KXK2 03/19/10 1802 964056 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 AM?241 "Dry Weight Corrected” 64.4 (50%-105%)

Plutonium-236 Tracer
Uranium-232 Tracer

Notes:

ISOPU "Dry Weight Corrected” 88.6
ISOU "Dry Weight Corrected" 68.8

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 26, 2010
Comtact: Ms, Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7519 Proiect; LANL01004
Sample ID: 248243010 Client ID:  LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 37-FEB-10
Collector: Client
Moisture: 21%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U 0.00779 0.016 +/-0.00432 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.00391 0.0203 +/-0.00343 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 0.037 0.0171 +/-0.00798 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.40 0.089 +-0.120 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0643 0.0545 +-0.0167 0.100 pCi/g
Uranium-238 1.58 0.0626 +/-0.133 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"

Americium-241 U 0.0228 0.0859 +/-0.0288 0.200 pCi/g MXR1 03/19/10 1057 959280 4
Bismuth-211 uI 5.03 R,R5a 0372 +/-0.376 pCi/g
Bismuth-214 1.44 0.130 +/-0.124 0200 pCig
Cadmium-109 Ul 4.94 R,R5a 0.851 +/-0.494 pCi/g
Cerium-139 U 00327 0.0473 +/-0.0152 0.050 pCi/g
Cesium-134 U 0.0764 0.109 +/-0.0305 0.100 pCilg
Cesium-137 0.749 ‘ 0.0836 +/-0.0678 0100 pCi/g
Cabalt-60 u 0.0367 0.0894 +/-0.0254 0100 pCi/g
Europium-152 U -0.0148 0.164 +/-0.0512 0.200 pCi/g
Lanthanum-140 U -0.0523 0.260 +-0.0827 pCi/g
Lead-212 1.99 0.0941 +/-0.131 0.100  pCig
Lead-214 1.83 0.135 +/-0.146 0.100  pCig
Mercury-203 u 0.00203 0.0795 +/-0.0251 0.100 pCi/g
Potassium-40 28.2 0.511 +/-1.55 1.00  pCi/g
Radium-223 U 0.382 1.20 +/-0.390 pCi/g
Radium-224 Ul 549 R,R5a 1.01 +/-0.714 pCi/g
Radium-226 1.44 0.130 +/-0.124 pCi/g
Radium-228 2.15 0.261 +/-0.245 0500 pCig
Ruthenium-106 U -0.0807 0.647 +/-0.196 0800 pCig
Sodium-22 U -0.0275 0.0851 +-0.0276 0.080  pCil/g
Strontium-85 U 0.0284 0.0782 +/-0.0263 pCi/g
Thallium-208 0.499 0.0698 +/-0.056 0.080 pCig
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date: March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7519 Proiect: LANL01004
Sample ID: 248243010 ChentID:  LANLOI10
Parameter Qualifier Result DL TPU RIL Units DF  Analyst Date Time Baich Mtd.
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected"”
Thorium-227 U 0149 0.436 +/-0.142 pCi/g
Thorium-231 U 0.382 1.20 +/-0.390 pCilg
Thorium-234 1.64 0.879 +-0.479 200  pCilg
Tin-113 U 0.00406 0.0898 +/-0.0271 0.100 pCi/g
Uranium-235 9) 0.232 0.302 +-0.114 0.500 pCi/g
Yttrium-88 U 0.0165 0.0687 +-0.0194 0.100 pCilg
Rad Liquid Scintillation Analysis
H3 "4s Received"” )
Tritium U 23.0 245 +/-71.9 250 pCi/L KXK2 03/19/10 1854 964056 5
The following Analytical Methods were performed B
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 GIL-RAD-A-002
Surrogate/Tracer recovery Test Recovery% Acceptable Limits
Americium-243 Tracer AM24] "Dry Weight Corrected” 85.7 (50%-105%)
Plutoninm-236 Tracer ISOPU "Dry Weight Corrected” 95.9 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected"” 79.2 (50%-105%)

Notes:

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

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

A The TIC is a suspected aldol-condensation product
B For General Chemistry and Organic analysis the target analyte was detected in the associated blank.
" BD Results are 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
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Frida_w, February 26, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-2136
LOS ALAMOS REQUEST NUMBER: 10-2136
NATIONAL LABORATORY
ATTN: Valetie Davis TURNAROUND/REPORT DUE; 3/28/2010
General Enginaering Labofatories, Inc., TURNAROUND REQ'D: 30
Charigston, SC.
2040 Savage Rd
‘Charleston, SC 20407
LABREQUEST COMMENTS: g3
SAMPLE 1D ' CTNR CTNRDESC ORDER PRESERV MATRIX
REJG.IOT48E 1 POLY AN41»GE+BOPUSO None R
U
RE36-10-7458 1 POLY H3 lce R
RES6-30-7453 1 POLY AMZ41+BSHSOPUHSO None R
: 3 g e
RE36~10-7453 1 POLY 3 e R
RE36-10-7454 1 POLY AM241+GIHSOPUHSO None R
' U
RE36-10-7454. 1 POLY H3. fca R
RES5-10:7460 1 POLY AM241+GSHEOPUHSO None R
U
RE36-10-7460 1 POLY: +H3 ice R
RE35-10-7456 1 POLY AMZA+GEHSOPUHBO Nons R
4
RE38-10-7456 1 POLY H3 fce R
RE36-10-7455 1 POLY AM241+GS+HSOPUHSO None R
U
RE36-10-7455 1 POLY H3 joe R
RE36-10-7459 1 POLY AMZ41 +GSHSOPUHEO Nene R
U
RE36-10-7450 1 POLY H3 lce R
RE36-10-7457 1 POLY AM2A1+GSHBOPUHISO None R
U
RE6-10-7457 1 POLY H3 o8 R
RE36:0.7520 1 POLY AM241+GSHSOPUHSO None R
10+ %
RE36-10-7520 1 POLY H3 loe R
RE3B-10-7518 1 pPOLY AMZATGSHSOPUHSO None
U
RE38:10-7519 1 POLY My ice R
Date Time Received By: Date Time
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GEL !Laboratories LG
PO Box 30712  Charleston, 5C 29417

a member of The GEL Group e 2040 Savage Road  Charleston, SC 29407
P 843.856.8171 F 843.766.1178

March 06, 2010 www.gel.com

Ms. Joylene Valdez

Los Alamos National Laboratory

PO Box 1663

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

Re: LANL ER Project
Work Order; 248243
SDG: 10-2136

Dear Ms, Valdez:

GEL Laboratories, LL.C (GEL) appreciates the opportunity to provide the following analytical results for
the sample(s) we received on February 27, 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 satisfaction. 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: 10-2136
Enclosures

problem solved
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Case Narrative for
Los Alamos National Laboratory (72733-001-09)
LANL ER Project
Workorder #: 248243
SDG #:10-2136

March 06, 2010

Laboratory Identi ion:

GEL Laboratories LL.C

2040 Savage Road

Charleston, South Carolina 29407
(843) 556-8171

Summary

Sample receipt The samples arrived at GEL Laboratories LLC, Charleston, South Carolina on February 27,
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 original COC was received 3/2/10. 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 10/11C temperatures. Shipping container temperature was within specification
(0 -6C).

Sample Identification The laboratory received the following samples:

Laboratory 1} Client ID

248243001 RE36-10-7458
248243002 RE36-10-7453
248243003 RE36-10-7454
248243004 RE36-10-7460
248243005 RE36-10-7456
248243006 RE36-10-7455
248243007 RE36-10-7459
248243008 RE36-10-7457
248243009 RE36-10-7520
248243010 RE36-10-7519

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.

GEL Laboratories pgoe 2 ROBpSE/12 Charleston, SC20417 2040 Savago Road Charleston, SC 20407 P B43.556.8171 F B43.766.1178

Wi gel.onm




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

Valerie Davis

Project Manager

GEL Laboratories Phge 3 TOfBRSE712 Charteston, SC29417 2040 Sevage Road Charteston, SC 29407 P 435888171 F 3437661178 www.gal.com
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List of current GEL Certifications as of 06 March 2010

State Certification J
Arizona AZ0668 J
Arkansas 88-0651
}—' CLIA 42D0904046
California —- NELAP 01151CA
Colorado GEL
Connecticut PH-0169
Dept. of Navy NFESC 413
EPA Region 5 WG—-15]
Florida — NELAP ERB7156
Georgia E87156 (FL/NELAP) ]
Georgia DW 967 |
Hawaii N/A |
18O 17025 2567.01
Idaho SC00012
Hlinois — NELAP 200029 |
Indiana C-SC-01 |
Kansas — NELAP E-10332 |
Kentucky 90129
Louisiana ~ NELAP 03046
Maryland 270
Massachusetts M-8C012
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 1
Texas — NELAP T104704235-07B~TX
U.S. Dept. of Agriculture 5-52597
Utah — NELAP GEL
Vermont VT87156
Virginia 00151
Washington Cleat




Chain of Custody and
Supporting
Documentation
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Page 1 of

Friday, February 26, 2010 LAB CHAIN OF CUSTODY DOCUMENT NUMBER: 10-2136
LOS ALAMOS REQUEST NUMBER: 10-2136
NATIONAL L ABORATORY
ATTN: Valerie Davis TURNAROUND/REPORT DUE: 3/28/2010
General Engineering Laboratories, Inc., TURNAROUND REQ'D: 30
Charleston, SC.
2040 Savage Rd
Charleston, SC 29407
LABREQUEST COMMENTS: A4gad3
SAMPLE ID CTNR CTNRDESC ORDER PRESERV MATRIX
RE36-10-7458 1 POLY AM241+GSHSOPU+HISO None R
u
RE36-10-7458 1 POLY H3 lce R
RE36-10-7453 1 POLY AM241+GS+HISOPU+ISO None R
]
RE36-10-7453 1 POLY H3 lce R
RE36-10-7454 1 POLY AM241+GS+ISOPU+ISO None R
)
RE36-10-7454 1 POLY H3 Ice R
RE36-10-7460 1 POLY AM241+GS+ISOPU+ISO None R
]
RE36-10-7460 1 POLY Ha Ice R
RE36-10-7456 1 POLY AM241+GS+ISOPUHISO None R
u
RE36-10-7456 1 POLY H3 Ice R
RE36-10-7455 1 POLY AM241+GS+ISOPU+ISO None R
U
RE36-10-7455 1 POLY H3 Ice
RE36-10-7459 1 POLY AM241+GSHSOPUHISO None
U
RE36-10-7459 1 POLY H3 Ige
RE36-10-7457 1 POLY AMZ241+GS+ISOPUHSO None R
]
RE36-10-7457 1 POLY H3 Ice R
RE36-10-7520 1 POLY AM241+GSHSOPU+ISO None
]
RE36-10-7520 1 POLY H3 Ice R
RE36-10-7519 1 POLY AM241+GS+ISOPU+ISO None R
u
RE36-10-7519 1 POLY H3 Ice R

Date Time Received By: ,D Date Time
ZG/le /YO0 Grea, Tale¢ Swgtin db1fio o0

Signaire Printeddame ~ Signature’ !

Printed Name Signature Printed Name Signature

Printed Name Signature Printed Name Signature

Reaceived Issggl‘él%P&%l 6Flv3 Date Time Remarks:
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’ Laboratories LG

SAMPLE RECEIPT & REVIEW FORM

Pag@M (rpPNBg review: Initials

Client: LANL SDG/ARCOC/Work Order: 10-2136
Received By: Greg Tyler Date Received: 2/27/10
. *If Counts >> x2 area background on samples not marked "radioactive”
Hazard Information ol ) amples not marked "radioactive”,
Suspected > | Z |contact the Radiation Safety Group of further investigation.
COC/Samples marked as radioactive? X [Maximum Counts Observed*: 60¢cpm
Classified Radioactive I by RSO? X
COC/Samples marked containing PCBs? X
Shipped as a DOT Hazardous? X |Hazard Class Shipped: UN#:
Samples identified as Foreign Soil? X
Sample Receipt Criteria S1212| CommentyQualifiers (Required for Non-Conforming Items)
o ) o Circle Applicable:
1 Shipping containers received intact and seals broken  damaged container  leaking container  other (describe)
scaled?
X
.. . Preservation Method:
2 Samples requiring cold preservation jce bags blue ice dry ice none  other
within 0 < 6 deg. C? X 1-6C 10,11C
Chain of custody documents included - C0Cg wed %2)i0
3 |with shipment? X X [ Vugina et ’
Circle Applicable:
4 |Sample containers intact and sealed? sealsbroken  damaged container  leaking coptainer  other (describe)
X
S 's, containers bserved pH:
5 Samples requiring chemical anple 1D, con ffeciedand o P
preservation at proper pH? X If Preservation added, Lot#:
6 VOA vials free of headspace (defined as Sample ID's and containers affected:
< 6mim bubble)? X
(Of yes, irrancdiately deliver to Volatiles laboratory)
7 | Are Encore containers present?
X
Id's and tests affected:
8 |Samples received within holding time? ’X
Sample 1ID's on COC match ID's on Satplc ID's and containers affected:
9
boitles? X
10|t & time on COC match date & time Sample ID)s affected:
on bottles? X No time on Chain of Custody.
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:
Fed Ex Tracking Numbers:
7209 7850 2525 1C 7209 7850 2570 5C
7209 7850 2606 1C 7209 7850 2558 6C
7209 7850 2547 1C 7209 7850 2536 6C
7209 7850 2639 2C 72097850 2591 6C
7209 7850 2580 2C 7209 7850 2514 10C
7209 7850 2499 2C 7209 7850 2628 11C
72097850 2617 3C 7209 7850 2503 11C
7209 7850 2569 4C 0 N
Date __ 2\ 7\V




Sample Receipt for 2/27/10

Subject: Sample Receipt for 2/27/10

From; Dionne Francis <Dionne.Francis@gel.com>

Date;: Mon, 01 Mar 2010 13:52:03 -0500

To: "Keith R. Greene" <kgreene@lanl.gov>, Joylene Valdez <joylenev@lanl.gov>, Valerie Davis
<vsd@gel.com>

Keith,

The lab did not receive any original chain of custodies.

RN 10-2149: the lab did not receive the RAD poly container for sample WSTTH-10-13314.
RN 10-2148: the lab did not receive the GrossG container for sample WSTTH-10-13314

RN 10-2145: the lab did not receive the 40ml vial container for sample RE46-10-13543.

RN 10-2098: the Metals container for sample WST16-10-12239 will be preserved prior to
analysis.

The following containers were rec'd without a COC:
RE36-10-7533 and 7535
250 poly Perchlorate, 500ml poly TCN, 1L poly Metals+U

RE36-10-7416 thru 7420, 7477 thru 7490, 7492 thru 7500, 7521 thru 7523
125ml poly Metals, 500ml amber glass 8270+NMED Exp, 500ml poly Perchlorate

RE36-10-7491
500ml amber glass H3, 8270+NMED Exp

Thanks,
Dionne

Dionne Francis

Project Manager Assistant

GEL Laboratories, LLC

2040 Savage Road

Charleston, SC (USA) 29407
Direct: 843.769.7376 Ext. 4432
Main: 843.556.8171

Fax: 843.766.1178

E-mail:
Web:

Let the Bible fill the memory, rule the heart, and guide the feet.

Page 11 of 756
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Data Review Qualifier
Flag Definition Sheet
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Data Review Qualifier Definitions

Qualifier Explanation

*

* %k

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

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

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

Preparation or preservation holding time was exceeded

Value is estimated

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

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

Analyte concentration is not detected above the reporting limit

Gamma Spectroscopy-Uncertain identification

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

QC Samples were not spiked with this compound

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

GEL Laboratories Phige 170GRcPIH2 Charteston, 5C 29417 2040 Savago Road Chareston, SG 29407 P B43556.0171 F B43.766.1178 WyvLgel.com



RADIOLOGICAL
ANALY SIS




Radiochemistry Case Narrative
Los Alamos National Laboratory (LANL)

SDG 10-2136
Method/Analysis Information
Product: AM24}
Analytical Method: DOE EML HASL-300, Am-05-RC Modified
Prep Method: Dry Soil Prep

Analytical Batch Number: 964861

Prep Batch Number: 959186

Sample ID  Client ID

248243001 RE36-10-7458

248243002  RE36-10-7453

248243003  RE36-10-7454

248243004  RE36-10-7460

248243005  RE36-10-7456

248243006  RE36-10-7455

248243007  RE36-10-7459

248243008  RE36-10-7457

248243009  RE36-10-7520

248243010  RE36-10-7519

1202070015 Method Blank (MB)

1202070016  248243001(RE36-10-7458) Sample Duplicate (DUP)
1202070017 Laboratory Control Sample (LCS)

The samples in this 8DG 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 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 C 1(QC) Inf _—

Blank Information
Aliquot for sample 1202070015 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 248243001 (RE36-10-7458). The QC was from LANL work order
248243,

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 1202070015 (MB) was recounted due to a negative result greater than three times the error. Second
count being reported.

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

Analytical Batch Number: 964862
Prep Batch Number: 959186
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Sample 1D  Client ID

248243001  RE36-10-7458

248243002  RE36-10-7453

248243003  RE36-10-7454

248243004  RE36-10-7460

248243005  RE36-10-7456

248243006  RE36-10-7455

248243007  RE36-10-7459

248243008  RE36-10-7457

248243009  RE36-10-7520

248243010  RE36-10-7519

1202070018  Method Blank (MB)

1202070019  248243001(RE36-10-7458) Sample Duplicate (DUP)
1202070020  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 Infermation:

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

uality Control n

Blank Information
Aliquot for sample 1202070018 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 248243001 (RE36-10-7458). The QC was from LANL work order
248243,

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

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

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

Sample Re-prep/Re-analysis
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
Manual integration of alpha spectroscopy spectra 1202070020 (LCS) was performed to fully separate counts in
Regions of Interest which would have been biased.

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

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

Analytical Batch Number; 964864

Prep Batch Number: 959186

Sample ID  Client ID
248243001 RE36-10-7458
248243002  RE36-10-7453
248243003  RE36-10-7454
248243004  RE36-10-7460
248243005  RE36-10-7456
248243006  RE36-10-7455
248243007  RE36-10-7459
248243008  RE36-10-7457
248243009  RE36-10-7520
248243010  RE36-10-7519
1202070021 Method Blank (MB)
1202070022  248243001(RE36-10-7458) Sample Duplicate (DUP)
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1202070023  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 arc N1ST 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.

ualit ntrol Information:

Blank Information
Aliguot for sample 1202070021 (MB) was changed to 1.0 per client request.

Designated QC
The following sample was used for QC: 248243001 (RE36-10-7458). The QC was from LANL work order
248243,

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

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

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

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

Miscellaneous Information:
Data 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
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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

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

Analytical Batch Number: 959280

Prep Batch Number: 959186

Sample ID  Client ID

248243001 RE36-10-7458

248243002  RE36-10-7453

248243003  RE36-10-7454

248243004  RE36-10-7460

248243005  RE36-10-7456

248243006  RE36-10-7455

248243007  RE36-10-7459

248243008  RE36-10-7457

248243009  RE36-10-7520

248243010  RE36-10-7519

1202057355 Method Blank (MB)

1202057356  248248001(RE36-10-8464) Sample Duplicate (DUP)
1202057357  Laboratory Control Sample (LCS)

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

SOP Reference

Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-RAD-A-013 REV# 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, December 2009, January 2010
and February 2010.

Standards Information
Standard solutions for these analysis are NIST traceable or verified with a NIST traceable standard and used
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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: 248248001 (RE36-10-8464). The QC was from LANL work order
248248.

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

CSuU
The method blank 1202057355 (MB) result is greater than 1.65 times the CSU but less than the MDC for
Bi-214, Hg-203, and Ra-226.

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.

iscellan Information:
Data Exception (DER) Documentation

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

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

Blank Decision Level
The method blank 1202057355 (MB) result is greater than the decision level but less than the MDC for Hg-203.

Qualifier information

Qualifier Reason Analyte Sample Client Sample
uI thzt:;‘;f:t\i‘]l d‘i}‘:‘: to Thorium-234 ‘1202057356  RE36-10-8464(248248001DUP)
Ul g i‘;?f::frf::d due to Bismuth-211 248243001  RE36-10-7458

248243002 RE36-10-7453
248243003 RE36-10-7454
248243004 RE36-10-7460
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248243005 RE36-10-7456

248243006 RE36-10-7455

248243007 RE36-10-7459

248243008 RE36-10-7457

248243009 RE36-10-7520

248243010 RE36-10-7519

1202057356  RE36-10-8464(248248001DUP)
Cadmium-109 248243001 RE36-10-7458

248243002 RE36-10-7453

248243003 RE36-10-7454

248243004 RE36-10-7460

248243005 RE36-10-7456

248243006 RE36-10-7455

248243007 RE36-10-7459

248243008 RE36-10-7457

248243009 RE36-10-7520

248243010 RE36-10-7519

1202057356  RE36-10-8464(248248001DUP)
Mercury-203 248243006 RE36-10-7455
Radium-224 248243001 RE36-10-7458

248243002 RE36-10-7453

248243003 RE36-10-7454

248243004 RE36-10-7460

248243005 RE36-10-7456

248243006 RE36-10-7455

248243007 RE36-10-7459

248243008 RE36-10-7457

248243009 RE36-10-7520

248243010 RE36-10-7519

1202057356  RE36-10-8464(248248001DUP)

Data rejected due to

Cesium-134 248243003 RE36-10-7454
Jow abundance,

248243004 RE36-10-7460
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248243009 RE36-10-7520

1202057356  RE36-10-8464(248248001DUP)
Strontium-85 248243005 RE36-10-7456

248243006 RE36-10-7455

248243008 RE36-10-7457

248243009 RE36-10-7520

1202057356  RE36-10-8464(248248001DUP)

Data rejected due to no

. Potassium-40 1202057355  MB for batch 959280
valid peak.

Ul

Method/Analysis Information

Product: H3
Analytical Method: GL-RAD-A-002

Analytical Batch Number: 964056

Sample 1D Client 1D

248243001 RE36-10-7458

248243002  RE36-10-7453

248243003  RE36-10-7454

248243004  RE36-10-7460

248243005  RE36-10-7456

248243006  RE36-10-7455

248243007  RE36-10-7459

248243008  RE36-10-7457

248243009  RE36-10-7520

248243010  RE36-10-7519

1202068216 Method Blank (MB)

1202068217  248248008(RE36-10-8481) Sample Duplicate (DUP)
1202068218 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.

alibrati mation;

Calibration Information
All initial and continuing calibration requirements have been met.
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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.

alit ntrol Information:

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

Designated QC
The following sample was used for QC: 248248008 (RE36-10-8481). The QC was from LANL work order

248248.

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

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

Technical Information;

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

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

Miscellaneous 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 sct.

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:

GEL requires all analytical data to be verified by a qualified data validator. In addition, all data designated for
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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:

e 4

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

LANLO!O Los Alamos National Laboratory (72733-001-09)
Client SDG: 10-2136 GEL Work Order: 248243

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

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the 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 LL.C
standard operating procedures. Please direct any questions to your Project Manager, Valerie Davis.

Reviewed by \7
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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7458 Proiect; LANLO1004
Sample ID: 248243001 ChentID:  LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 14.2%
Para_lpe_t_e; . Qualifier Result ) DL TPU RL  Units 'DF Ahélyét Date  Time Batch Mtd_

Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”

Americium-241 U 0.00363 0.0157 +/-0.00399 0.050  pCug KXM4 03/24/102055 964861 1
ISOPU "Dry Weight Corrected"

Plutonium-238 U 0.00864 0.029 +/-0.00777 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 U 0.0115 0.0245 +/-0.00561 0050  pCi/g

150U "Dry Weight Corrected”

Uranium-233/234 0.865 0.0961 +/-0.0831 0.100  pCig KXM4 03/25/10 0836 964864 3
Uranium-235/236 U 0.029 0.0589 +/-0.0168 0.100 pCi/g

Uranium-238 1.00 0.0677 +/-0.0934 0.100  pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U -0.262 0.244 +/-0.0857 0.200 pCi/g MXR1 03/19/10 1050 959280 4
Bismuth-211 Ul 4.54 0.351 +/-0.358 pCi/g
Bismuth-214 1.49 0.133 +-0.122 0.200 pCi/g
Cadmium-109 Ul 3.54 1.23 +/-0.525 pCi/g
Cerium-139 U -0.00881 0.051 +/-0.0157 0.050  pCi/g
Cesium-134 U 0.0741 0.0917 +/-0.0433 0.100  pCig
Cesium-137 0.156 0.0639 +/-0.0354 0.100  pCig
Cobalt-60 U -0.0141 0.0673 +/-0.0221 0.100  pCig
Europium-152 U -0.102 0.146 +/-0.0514 0200 pCi/g
Lanthanum-140 U -0.129 0.164 +/-0.0631 pCi/g
Lead-212 1.83 0.0893 +/-0.126 0.100  pCi/g
Lead-214 1.65 0.128 +/-0.138 0.100  pCi/g
Mercury-203 U -00742 0.0677 +-0.0244 0.100  pCi/g
Potassium-40 27.8 0.339 +/-1.54 1.00 pCi/g
Radium-223 U 0.0174 1.03 +/-0.368 pCi/g
Radium-224 Ul 5.79 0.958 +/-0.724 pCi/g
Radium-226 1.49 0.133 +-0.122 pCi/g
Radium-228 1.76 0.270 +/-0.217 0.500  pCig
Ruthenium-106 U 40.143 0.518 +/-0.168 0.800  pCi/g
Sodium-22 U -0.00697 0.0777 +/-0.0246 0.080  pCig
Strontium-85 U 0.0123 0.0716 +/-0.0242 pCvg
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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE36-10-7458 Proiect; LANL01004

o Sample ID: 248243001 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”

Thallium-208 0.553 0.0565 +/-0.0559 0.080  pCi/g

Thorium-227 U -0.087 0.421 +-0.135 pCi/g

Thorium-231 U 0.0174 1.03 +/-0.368 pCi/g

Thorium-234 U 0.206 2.37 +/-0.750 2.00 pCi/g

Tin-113 U -00136 0.0806 +/-0.0246 0.100  pCi/g

Uranium-235 U 0.155 0.357 +/-0.107 0.500  pCi/g

Yttrium-88 U 0.00774 0.0616 +/-0.018 0.100 pCilg

Rad Liquid Scintillation Analysis
H3 "As Received"
Tritium U -9.95 247 +/-71.9 250  pGCi/L KXK2 03/19/101105 964056 5

The following Analytical Methods were performed
Method Description
1 DOE EML HASL-300, Am-05-RC Modified

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE 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” 90.1 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 77.1 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 72.7 (50%-105%)
Notes:

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

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value
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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 26, 2010

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Client Sample ID: RE36-10-7458 Proiect:  LANL01004
~ Sample ID: 24824300) ClientID:  LANLO10
_Parameter  Qualifier Result DL TPU RL Units DF Analyst Date  Time Batch Mtd.

H Analytical holding time was exceeded

] 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.

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

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7453 Proiect: LANL01004
Sample ID: 248243002 ClientID:  LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 44.7%
Parameter o Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.00797 0.0244 +/-0.00357 0.050  pCig KXM4 03/24/102055 964861 1
ISOPU "Dry Weight Corrected”
Plutoniuvm-238 U 0.000559 0.0206 +/-0.00605 0.050 pCi/g KXM4 03/25/100754 964862
Plutonium-239/240 0.0299 0.0174 +/-0.00723 0.050 pCi/g
ISOU "Dry Weight Corrected"
Uranium-233/234 1.15 0.0942 +-0.104 0.100  pCi/g KXM4 03/25/10 0836 964864
Uranium-235/236 0.0681 0.0577 +/-0.0177 0.100 pCig
Uranium-238 131 0.0663 +-0.116 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U -0.293 0.382 +-0.117 0.200 pCi/g MXR1 03/19/101051 959280 4
Bismuth-211 Ul 4.56 0.394 +/-0.303 pCilg
Bismuth-214 1.38 0.135 +/-0.107 0200  pCi/g
Cadmium-109 Ul 4.07 1.71 +-0.641 pCi/g
Cerium-139 U -0.0157 0.0634 +/-0.0195 0.050 pCi/g
Cesium-134 U 0.0671 0.112 +/-0.0309 0.100 pCi/g
Cesium-137 0.661 0.0715 +/-0.055 0.100 pCi/g
Cobalt-60 U -0.0201 0.0687 +/-0.0227 0.100 pCi/g
Europium-152 U -0.0949 0.192 +/-0.066 0.200 pCi/g
Lanthanum-140 U -0.111 0.219 +/-0.0756 pCi/g
Lead-212 1.70 0.121 +/-0.0898 0.100 pCilg
Lead-214 1.66 0.143 +/-0.119 0.100  pCig
Mercury-203 U 0.0448 0.0936 +/-0.0264 0.100  pCig
Potassium-40 25.0 0.575 +/-1.34 1.00 pCi/g
Radium-223 U -1.26 1.31 +/-0.430 pCi/g
Radium-224 Ul 3.73 1.29 +/-0.771 pCi/g
Radium-226 1.38 0.135 +/-0.107 pCi/g
Radium-228 2,01 0.250 +/-0.214 0500  pCi/g
Ruthenium-106 u -0.121 0.570 +/-0.180 0.800 pCi/g
Sodium-22 U -0.00218 0.0987 +/-0.0305 0.080 pCi/g
Strontium-85 U 0.0347 0.0842 +/-0.0277 pCi/g
Thallium-208 0.584 0.0749 +/-0.0533 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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7453 Proiect: LANLO01004

) _ Sample ID: 248243002 Client ID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF  Analyst Date Time l_l_s_nt_cl{Mt(:]__
Rad Gamma Spec Analysis

GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.00274 0.499 +/-0.154 pCi/g

Thorium-231 U -1.26 1.3) +/-0.430 pCi/g

Thorium-234 U 0.629 3.35 +-0.965 200  pCi/g

Tin-113 U -0.0424 0.0896 +/-0.028] 0.100 pCi/g

Uranium-235 u 0.0555 0.396 +/-0.119 0.500  pCi/g

Yttrium-88 U 0.00969 0.068 +/-0.0197 0.100  pCig

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium U <723 245 +/-69.8 250  pCi/L KXK2 03/19/10 1157 964056 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 L Recovery % _ Acceptable Limits
Americium-243 Tracer AM?24]1 "Dry Weight Corrected” 56.4 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 95.8 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected"” 75.0 (50%-105%)
Notes:

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

**  Apalyte is a surrogate compound

< Result is less than value reported

> Resultis greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7453 Proiect: LANLO01004
Sample ID: 248243002 Client ID:  LANLO10
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

Ul Gamma Spectroscopy--Uncertain identification

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

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

The above sample is reported on a dry weight basis.
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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 26, 2010
Contact: Ms. Joylene Valdez
Project: L.ANL ER Project
Client Sample ID: RE36-10-7454 Project: LANLO01004
Sample ID: 248243003 Client ID:  LANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 8.15%
Parameter Qualifier Result DL _ TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.0023 0.0193 +/-0.00169 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected"”
Plutonium-238 ) 0.00059 0.0217 +/-0.00639 0.050 pCi/g KXM4 03/25/10 0754 964862 2
Plutonium-239/240 U 0.00819 0.0184 +/-0.00369 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.13 0.0678 +-0.0954 0.100 pCi/g KXM4 03/25/100836 964864 3
Uranium-235/236 0.0498 0.0415 +/-0.014 0.100 pCi/g
Uranium-238 1.11 0.0477 +-0.0942 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241
Bismuth-211
Bismuth-214
Cadmium-109
Cerium-139
Cesium-134
Cesium-137
Cobalt-60
Europium-152
Lanthanum-140
Lead-212
Lead-214
Mercury-203
Potassium-40
Radium-223
Radium-224
Radium-226
Radium-228
Ruthenium-106
Sodium-22
Strontium-85
Thallium-208

u 0.156
ul 5.62
1.63
Ul 4.16
u 0.0374
ul 0.188
0.00741
-0.00165
0.012
-0.0408
2.52
2,04
U 0.0468
39.0
0.400
6.60
1.63
2.48
-0.101
0.0073
0.0614
0.746

u
U
U
U

S c

cac
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0.298 +/-0.0908 0200 pCilg MXR1 03/19/10 1052 959280 4
0.353 +-0.350 pCilg
0.126 +/-0.127 0.200 pCi/g
1.41 +/-0.579 pCi/g

00601  +-0.0174 0050 pCig
0.113  +-0.0377 0.100  pCilg
00775  +-0.0228 0.100  pCig
00737  +/-0.0225 0.100 pCilg
0.171 +-0.0617 0200 pCig

0272 +-0.0912 pCilg
0.108 +-0.139 0.100 pCilg
0.128 +-0.139 0.100 pCig
00869  +/-0.0244 0.100  pCilg
0.533 +-2.05 1.00  pCilg
1.20 +/-0.390 pCi/g
1.16 +-0818 pCilg
0.126 +-0.127 pCig
0.292 +-0.262 0500 pCilg
0.601 +-0.181 0800  pCi/g
0.086  +/-0.0257 0080 pCig
0.081] +-0.0247 pCilg
0.0624 +-0.058 0080  pCig



GEL LABORATORIES LLC
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Certificate of Analysis

Company ;: Los Alamos National Laboratory
Address: PO Box 1663

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

Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE36-10-7454 Proiect; LANLO1004
___ SampleID: 248243003 Chent ID: T 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 9) 0.0742 0478 +/-0.137 pCilg
Thorium-231 U 0.400 1,20 +/-0.390 pCi/g
Thorium-234 2.82 2.44 +-1.14 200  pCig
Tin-113 U -0.00198 0.0851 +/-0.0256 0.100 pCi/g
Uranium-235 U 0.185 0.403 +/-0.118 0.500 pCi/g
Y ttrium-88 9] 0.0155 0.0681 +/-0.0193 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium U 68.7 244 +-72.8 250 pCVL KXK2 03/19/10 1249 964056 5

_The following Analytical Methods were performed o o ) B -
Method Description

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

1
2 DOE EMI. HASL-300, Pu-11-RC Maodified
3 DOE EML HASL-300, U-02-RC Maodified
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 AM24| "Dry Weight Corrected” 743 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 99.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 99.9 (50%-105%)
Notes:

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

**  Anpalyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

D  Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded
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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 26, 2010
Contact; Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7454 Proiect; LANL01004
Sample ID: 248243003 ChentID:  LANLO10
Parameter Qualifier Result DL TPU RL Units DF Analyst 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

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

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 +/-

h  Preparation or preservation holding time was exceeded

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

Report Date:  March 26, 2010

Proiect:
Client ID: [LANLO10

LANLO01004

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
Client Sample ID: RE36-10-7460
Sample ID: 248243004
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27.FEB-10
Collector: Client
Moisture: 9.49%
Parameter Qualifier Result DL TPU
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U -0.000374 0.0163 +/-0.00148
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0097 0.0206 +/-0.00627
Plutonium-239/240 ) 0.0082 0.0174 +/-0.00399
ISOU "Dry Weight Corrected”
Uranium-233/234 1.31 0.0857 +/-0.113
Uranium-235/236 0.0785 0.0526 +/-0.0196
Uranium-238 1.46 0.0604 +/-0.124
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0965 0.128 +/-0.040
Bismuth-211 ul 5.74 0413 +/-0.356
Bismuth-214 1.82 0.147 +/-0.130
Cadmivum-109 Ul 5.93 1.20 +/-0.521
Cerium-139 V) 0.00618 0.064 +/-0.019
Cesium-134 Ul 0.165 0.117 +/-0.0321
Cesium-137 0.0986 0.0888 +/-0.0312
Cobalt-60 U 0.0228 0.0842 +/-0.0248
Europium-152 U 0.00694 0.201 +/-0.0776
Lanthanum- 140 U -0.103 0.268 +/-0.0875
Lead-212 2.35 0.111 +/-0.145
Lead-214 2.08 0.150 +/-0.141
Mercury-203 U  -0.00116 0.084 +/-0.0244
Potassium-40 30.3 0.639 +/-1.41
Radium-223 U 0.354 1.33 +/-0.439
Radium-224 Ul 6.29 1.19 +-0.644
Radium-226 1.82 0.147 +/-0.130
Radium-228 2.70 0.268 +/-0.253
Ruthenium-106 U -0.0048 0.695 +-0.213
Sodium-22 U -0.0865 0.081 +/-0.0294
Strontium-83 U -0.312 0.0873 +/-0.0358
Thallium-208 0.696 0.0734 +/-0.0536
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Units DF Analyst Date Ti]ﬁe“]i;l_tch Mtd,

RL

0.050 pCi/g
0.050 pCi/g
0.050 pCi/g
0.100 pCi/g
0.100  pCilg
0.100 pCilg
0.200  pCilg
pCi/g

0.200 pCi/g
pCi/g

0.050 pCi/g
0.100 pCi/g
0.100 pCi/g
0.100 pCi/g
0.200 pCi/g
pCi/g

0.100 pCi/g
0.100 pCi/g
0.100 pCi/g
1.00 pCi/g
pCig

pCifg

pCi/g

0.500 pCi/g
0.800 pCi/g
0.080 pCi/g
pCi/g

0.080  pCi/g

KXM4 03/24/102055 964861 1

KXM4 03/25/100754 964862 2

KXM4 03/25/10 0837 964864 3

MXRI1 03/19/10 1052 959280 4
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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7460 Project: LANLO1004
L B Sample ID: 248243004 ClientID:  LANLO010 S
Parameter ~ Qualifier Result o DL TPU . RL Units DF  Analyst Date  Time Batch Mtd,

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U -0.0699 0.495 +/-0.145 pCi/g
Thorium-231 U 0.354 1.33 +/-0.439 pCi/g
Thorium-234 1.67 1.40 +-0.457 2.00 pCi/g
Tin-113 U 0.0434 0.108 +/-0.0308 0.100 pCi/g
Uranivm-235 U -0.177 0.398 +/-0.124 0.500 pCilg
Yttrium-88 U 0.0191 0.061 +/-0.0164 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium U 49.2 244 +-72.5 250  pCil. KXK2 03/19/10 1341 964056 5

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

]
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EMI. 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 AM?241 "Dry Weight Corrected” 886 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 92.1 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected” 81.8 (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  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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7460 Project: LANLO1004
‘Sample ID: _ 248243004 o Client I]_D: LANLOQ10
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mid.

I 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.

Ul Gamma Spectroscopy--Uncertain identification

Ul Gamma Spectroscopy--Uncertain identification

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

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

The above sample is reported on a dry weight basis.
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Company : Los Alamos National Laboratory

Address : PO Box 1663

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

Contact: Ms. Joylene Valdez
Project: LANL ER Project

Certificate of Analysis

Report Date: March 26, 2010

Client Sample ID: RE36-10-7456 Proiect: LANLO01004
Sample ID: 248243005 Client ID:  LANLOI0
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 97-FEB-10
Collector: Client
Moisture: 7.48%
Parameter Qualifier Result DL TPU __ RL ‘Units DF_Analyst Date Time Batch Mtd.
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.00369 0.0159 +/-0.00195 0.050 pCi/g KXM4 03/24/10 2055 964861 1
ISOPU "Dry Weight Corrected”
Plutonium-238 U -0.00402 0.0222 +/-0.00792 0.050 pCi/g KXM4 03/25/100754 964862 2
Plutonium-239/240 U -0.000268 0.0188 +-0.00316 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.11 0.0729 +/-0.0956 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.056 0.0447 +/-0.0142 0.100 pCi/g
Uranium-238 1.06 0.0513 +/-0.0912 0.100 pCi/g

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U 0.0227
Bismuth-211 Ul 5.39
Bismuth-214 1.76
Cadmium-109 Ul 4.92
Cerium-139 U -0.00105

Cesium-134 U 0.0909
Cesium-137 U 0.0366
Cobalt-60 U 0.0273
Europium-152 U -0.00602
Lanthanum-140 U -0.0782

Lead-212 2.06
Lead-214 1.96
Mercury-203 U -0.000801

Potassium-40 30.5
Radium-223 U 0.220
Radium-224 Ul 542
Radium-226 1.76
Radium-228 1.90
Ruthenium-106 U -0.101

Sodium-22 U -0.00781

Strontium-85 Ul 0.142
Thallium-208 0.544
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0.196 +/-0.0624 0200 pCig MXR1 03/19/10 1053 959280 4
0.346 +/-0.336 pCilg
0.117 +/-0.133 0200 pCi/g
1.06 +/-0.565 pCi/g
0.0554 +/-0.0169 0050  pCi/g
0.101 +/-0.0278 0.100  pCi/g

0.0776 +/-0.0219 0.100 pCi/g
0.074 +/-0.0209 0.100 pCi/g
0.164 +/-0.0562 0.200 pCi/g

0.205 +/-0.0763 pCi/g
0.104 +/-0.118 0.100 pCi/g
0.127 +/-0.134 0.100  pCi/g
0.0795 +/-0.0234 0.100  pCig
0.615 +-1.59 1.00 pCi/g
1,12 +/-0.370 pCi/g
L1 +/-0.683 pCi/g
0.117 +/-0.133 pCi/g
0.243 +/-0.193 0.500 pCi/g
0.559 +/-0.169 0.800  pCi/g
0.0794 +-0.0243 0.080 pCi/g
0.084 +/-0.023 pCi/g

0.0641 +/-0.0463 0.080 pCi/g



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 Pi. 02U, Rm

Los Alamos, New Mexico 87545 Report Date: March 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE36-10-7456 Proiect; LANLO01004
~__Sample ID: 248243005 Client ID:  LANLO10

Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.
Rad Gamma Spec Analysis

GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.00433 0.452 +/-0.132 pCi/g

Thorium-231 U 0.220 1.12 +/-0.370 pCi/g

Thorium-234 U 1.72 1.76 +-0.739 200  pCilg

Tin-113 U 0.0094 0.0838 +/-0.025 0.100 pCi/g

Uranium-235 U 0.134 0.362 +/-0.108 0.500 pCi/g

Yttrium-88 U -0.00266 0.0607 +/-0.0181 0.100 pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received"
Tritium U 138 245 +-752 250 pCi/L KXK2 03/19/10 1433 964056 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” 92.1 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 922 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 97.0 (50%-105%)
Notes:

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

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F  Estimated Value

H Analytical holding time was exceeded
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Company :

Address ;

Contact:
Project:

Los Alamos National Laboratory

PO Box 1663

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

M:s. Joylene Valdez
LANL ER Project

Client Sample ID:
Sample 1D:

GEL LABORATORIES LLC

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

Certificate of Analysis

RE36-10-7456

Parameter

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
Ul  Gamma Spectroscopy--Uncertain identification

DL

248243005

TIrU

_RL

Report Date:  March 26, 2010

Proiect: LANLO1004
ClientID:  LANLOIO

Units DF Analyst Date Time Batch Mtd.

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

Project: LANL ER Project

Client Sample ID;
Sample 1D:
Matrix;

Collect Date:
Receive Date:

Collector:
Moisture:
Parameter Qualifier Result
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.0141
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.012
Plutonium-239/240 0.028
ISOU "Dry Weight Corrected”
Uranium-233/234 1.24
Uranium-235/236 0.0684
Uranium-238 1.39

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241] 0] 0.0158
Bismuth-211 Ul 4.78
Bismuth-214 1.37
Cadmium-109 ul 1.84
Cerium-139 0] -0.022
Cesium-134 U 0.075
Cesium-137 0.678
Cobalt-60 U -0.00285
Evropium-152 U 0.0554
Lanthanum-140 0] 0.0332
Lead-212 1.60
Lead-214 1.73
Mercury-203 Ul 0.0837
Potassium-40 24.2
Radium-223 U 0.126
Radium-224 Ul 4.57
Radium-226 1.37
Radium-228 1.42
Ruthenium-106 U 0.194
Sodium-22 0] 0.00982
Strontium-85 Ul 0.079
Thallium-208 0.494
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Certificate of Analysis

Report Date: March 26, 2010

RE36-10-7455 Proiect; LANL01004
%48243006 Client ID: L ANLO010
24-FEB-10
27-FEB-10
Client
24.4%
DL TPU RL ~ Units DF  Analyst Date
0.0162  +-0.00393 0.050  pCilg KXM4 03/24/10 2055 964861
0.019 +-0.0055 0.050  pCilg KXM4 03/25/10 0754 964862
0.016  +/-0.00689 0.050  pCilg
0.0841 +-0.108 0.100  pCi/g KXM4 03/25/10 0836 964864
0.0515 +/-0.0168 0.100  pCi/g
0.0592 +-0.118 0.100  pCilg
0.182 +-0.0593 0200 pCilg MXR1 03/19/10 1054 959280
0.293 +-0.396 pCi/g
0.105 +-0.112 0200 pCig
1.23 +-0.524 pCilg
0.0434 +-0.0132 0050  pCilg
0.0876 +1-0.026 0.100  pCi/g
0.0524 +-0.0547 0.100  pCig
0.0571 +/-0.0178 0.100  pCilg
0.147 +-0.0436 0200  pCilg
0.210 +/-0.0607 pCi/g
0.089 +-0.124 0.100  pCilg
0.107 +-0.152 0.100  pCilg
0.0589 +-0.0276 0.100  pCilg
0.471 +-1.32 1.00  pCilg
0.979 +-0333 pCilg
0.954 +-0.609 pCi/g
0.105 +-0.112 pCi/g
0.215 +-0.171 0.500  pCi/g
0.517 +/-0.149 0.800  pCifg
0.066 +-0.0197 0.080  pCilg
0.0748 +/-0.0221 pCi/g
0.051 +/-0.0488 0080 pCilg

Time Bat.;h- Mtd



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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample 1D: RE36-10-7455 Proiect; LANLOI004
~ SampleID: 248243006 Client ID:  LANLO10
Parameter Qualifier Result o DL TPU  RL Units DF Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U -0.0638 0.389 +/-0.119 pCi/g
Thorium-231 u 0.126 0.979 +/-0.333 pCi/g
Thorium-234 2.1 1.51 +/-0.868 2.00 pCig
Tin-113 U 0.000991 0.0689 +/-0.020 0.100  pCi/g
Uranium-235 U -0.101 0.304 +/-0.0921 0.500 pCi/g
Yitrium-88 9] -0.024 0.0476 +/-0.0171 0.100  pCisg

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium u 115 244 +-74.3 250  pCilL KXK2 03/19/10 1525 964056 5

Method Description
P DOE EML HASL-300, Am-05-RC Modified

1
2 DOE EML HASL-300, Pu-11-RC Modified
3 DOE EML HASL-300, U-02-RC Modified
4 DOE HASL 300, 4.5.2.3/Ga-01-R
3 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 89.8 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 104 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 85.0 (50%-105%)

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

**  Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded
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Company :

Address :

Contact:
Project:

GEL LABORATORIES LLC

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

Certificate of Analysis

Los Alamos National Laboratory

PO Box 1663

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

Los Alamos, New Mexico 87545 Report Date: March 26, 2010
Ms. Joylene Valdez

LANL ER Project

Client Sample ID: RE36-10-7455 Proicct:  LANL01004
Sample ID: 248243006 ClientID:  LANLOIO

Paran'_lgtéf

Qualifier Result DL TPU RL  Units DF Analyst 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

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.
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GEL LABORATORIES LLC
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Certificate of Analysis

Company : Los Alamos National Laboratory
Address : PO Box 1663
TA-03, $M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7459 Proiect: LANL01004
Sample ID: 248243007 ClientID: [ ANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 18.8%
_Parameter _ Qualifier Result DL TPU Rl Units DF Analyst Date  Time Batch Mud,
Rad Alpha Spec Analysis
AM?241 "Dry Weight Corrected”
Americium-241 U 0.0122 0.0152 +/-0.00378 0.050 pCi/g KXM4 03/24/102055 964861
ISOPU "Dry Weighr Corrected”
Plutonium-238 U 0.0139 0.0217 +/-0.0073 0.050 pCi/g KXM4 03/25/100754 964862
Plutonium-239/240 0.0222 0.0184 +/-0.00667 0.050 pCi/g
ISOU "Dry Weight Corrected"”
Uranium-233/234 1.22 0.0924 +/-0.109 0.100 pCi/g KXM4 03/25/10 0836 964864
Uranium-235/236 8] 0.0542 0.0566 +/-0.0155 0.100 pCi/g
Uranium-238 1.50 0.065 +/-0.128 0.100 pCi/g
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 9] -0.0845 0.334 +/-0.0991 0.200 pCi/g MXR1 03/19/10 1055 959280
Bismuth-211 ul 4.55 0.425 +-0.375 pCilg
Bismuth-214 1.69 0.139 +/-0.131 0.200 pCi/g
Cadmium-109 Ul 4.52 1.37 +/-0.665 pCi/g
Cerium-139 U 0.00132 0.0625 +/-0.0193 0.050 pCi/g
Cesium-134 U 0.081 0.116 +/-0.0324 0.100 pCi/g
Cesium-137 0.615 0.0849 +/-0.0539 0.100 pCi/g
Cobalt-60 U 0.0176 0.0835 +/-0.0245 0.100 pCi/g
Europium-152 U -0.049 0.197 +/-0.0635 0200  pCig
Lanthanum-140 U -0.00821 0.261 +/-0.0791 pCi/g
Lead-212 1.97 0.118 +/-0.124 0.100 pCi/g
Lead-214 1.65 0.154 +/-0.144 0.100  pCi/g
Mercury-203 U 0.0661 0.0953 +/-0.030 0.100 pCi/g
Potassium-40 272 0.679 +-1.61 100  pCig
Radium-223 U 0515 1.32 +-0.415 pCilg
Radium-224 ul 5.95 1,27 +/-0.883 pCi/g
Radium-226 1.69 0.139 +/-0.131 pCi/g
Radium-228 1.85 0.257 +/-0.199 0.500 pCi/g
Ruthenium-106 U 0.244 0.655 +/-0.187 0.800 pCi/g
Sodium-22 U 0.015 0.0883 +-0.0261 0.080  pCi/g
Strontium-85 U 0.0829 0.0992 +/-0.0303 pCi/g
Thallium-208 0.555 0.072 +/-0.0617 0.080 pCi/g

Page 50 of 756




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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID; RE36-10-7459 Proiect: LANLOQ1004
) Sample ID: 248243007 ClientID:  LANLO010
Parameter Qualifier Result _ DL TPU RL Units DF  Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 U 0.0693 0.544 +/-0.159 pCi/g
Thorium-231 U -0.515 1.32 +/-0.415 pCi/g
Thorium-234 U 2.07 3.05 +/-0.886 200  pCig
Tin-113 U 0.0207 0.103 +/-0.0307 0.100  pCug
Uranium-235 U 0.124 0.413 +/-0.124 0500 pCig
Yttrium-88 U -00176 0.0559 +/-0.0193 0.100  pCi/g

Rad Liquid Scintillation Analysis
H3 "As Received”

Tritium U 194 245 +/-769 250  pCiL KXK2 03/19/101618 964056 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 DOQE HASL 300, 4.5.2.3/Ga-01-R
5 GL-RAD-A-002

Surrogate/Tracer recovery Test Recovery % Acceptable Limits
Americium-243 Tracer AM?241 "Dry Weight Corrected” 96.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 89.2 (50%-105%)
Uranium-232 Tracer ISOU "Dry Weight Corrected" 78.1 (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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7459 Proiect: LLANL01004
_ Sample ID: 248243007 Client ID:  LANLO10 o
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

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 jdentification

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

A RPD of sample and duplicate evaluated using +/-RL. Concentrations are <3X the RL. Qualifier Not Applicable for Radiochemistry.
h  Preparation or preservation holding time was exceeded

The above sample is reported on a dry weight basis.
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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

Client Sample ID:

GEL LABORATORIES LLC

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

Certificate of Analysis

RE36-10-7457
248243008
R

24-FEB-10
27-FEB-10
Client
18.8%

Project;
Client ID: 1. ANLO10

Report Date:  March 26, 2010

LANLO1004

Sample 1ID:
Matrix:
Collect Date:
Receive Date:
Collector:
Moisture:
Parameter ~ Qualifier Result
Rad Alpha Spec Analysis
AM24] "Dry Weight Corrected”
Americium-241 U 0.013
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0143
Plutonium-239/240 0.0285
1SQU "Dry Weight Corrected"
Uraniuom-233/234 1.10
Uranium-235/236 U 0.0587
Uranium-238 1.31

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Americium-241 U -0.247
Bismuth-211 Ul 4.37
Bismuth-214 1.46
Cadmium-109 Ul 2.04
Cerium-139 U -0.000615
Cesium-134 U 0.0476
Cesium-137 0.485
Cobal-60 0] 0.033
Europium-152 U -0.0634
Lanthanum-140 U -0.174
Lead-212 1.48
Lead-214 1.59
Mercury-203 U 0.0881
Potassium-40 25.6
Radium-223 0] -0.0165
Radium-224 Ul 4.11
Radium-226 1.46
Radium-228 1.60
Ruthenium-106 U 0.327
Sodium-22 0] -0.0205
Strontium-85 Ul 0.123
Thallium-208 0.469
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DL TPU RL

Units DF Analyst D#ig " Time Batch Mid.

0.0188 +/-0.0044 0.050

0.0243 +/-0.00827 0.050
0.0206 +/-0.00796 0.050

0.0999 +/-0.101 0.100
0.0613 +/-0.0168 0.100
0.0703 +/-0.117 0.100
0.548 +/-0.169 0.200
0.470 +/-0.383
0.153 +/-0.126 0.200
1.81 +/-0.748

0.0725 +/-0.0224 0.050

0.106 +/-0.0299 0.100
0.0869 +/-0.0535 0.100
0.0879 +/-0.0252 0.100

0.220 +/-0.091 0.200
0.218 +/-0.083
0.134 +-0.116 0.100
0.171 +/-0.146 0.100
0.110 +/-0.0311 0.100
0.687 +/-1.59 1.00
161 +/-0.483
1.43 +/-0.850
0.153 +/-0.126
0.285 +-0.214 0.500
0.729 +/-0.213 0.800
0.096 +/-0.0311 0.080
0.110 +/-0.034

0.0761 +/-0.0635 0.080

pCi/g KXM4 03/24/102055 964861 1

pCilg KXM4 03/25/10 0754 964862 2
pCirg

pCi/g KXM4 03/25/10 0836 964864 3
pCi/g
pCi/g

pCilg MXR1 03/19/10 1055 959280 4
pCirg
pCi/g
pCi/g
pCi/g
pCig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCirg
pCi/g
pCi/g
pCi/g
pCig
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g



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 26, 2010
Contact: Ms. Joylene Valdez

" Project: LANL ER Project

Client Sample ID: RE36-10-7457 Proiect: LANLO1004
) Sample ID: o 248243008 Client ID:  LANLO10
Parameter _ Qualifier Result DL TPU RL Units DF Apalyst Date Time Batch Mtd,
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Thoriuvm-227 U -0.116 0.579 +/-0.175 pCifg
Thorium-231 U -0.0165 1.61 +/-0.483 pCilg
Thorium-234 U 0.0965 4.45 +-1.37 2.00 pCi/g
Tin-113 U 0.041 0.106 +/-0.0308 0.100  pCi/g
Uranium-235 U 0.160 0.456 +/-0.140 0500  pCi/g
Yttrium-88 U 0.0247 0.0818 +/-0.0226 0.100  pCi/g

Rad Liguid Scintillation Analysis
H3 "As Received"

Tritium U 76.0 246 +/-13.7 250  pCiL KXK2 03/19/10 1710 964056 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-01-R
5 GL-RAD-A-002
Surrogate/Tracer recovery Test - Recpvery % Acceptable Limits
Americium-243 Tracer AM241 "Dry Weight Corrected" 74.8 (50%-105%)
Plutonium-236 Tracer ISOPU "Dry Weight Corrected” 79.6 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected” 71.6 (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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7457 Proiject: LANLO1004
Sample ID: 248243008 ClientID:  LANLO10 _
_Parameter Qualifier Result DL TPU RL Units DF  Analyst 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

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.
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KXM4 (3/24/10 2055 964861

KXM4 03/25/10 0754 964862

KXM4 03/25/10 0836 964864

03/19/10 1056 959280

Company : Los Alamos National Laboratory
Address: PO Box 1663
TA-03, SM271, Drop Pt. 02U, Rm
Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample 1D: RE36-10-7520 Proiect: LANLO1004
Sample ID: 248243009 ClientID: 1 ANLO10
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 27-FEB-10
Collector: Client
Moisture: 42.2%
Parameter Qualifier Result DL TPU _RL Units DF  Analyst Date
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected”
Americium-241 U 0.0121 0.0211 +/-0.00413 0.050 pCi/g
ISOPU "Dry Weight Corrected”
Plutonium-238 U 0.0086 0.0223 +/-0.00535 0.050  pCi/g
Plutonium-239/240 0.0261 0.0188  +/-0.00728 0050  pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 143 0.101 +/-0.126 0.100 pCi/g
Uranium-235/236 0.0878 0.0619 +/-0.0226 0100  pCi/g
Uranium-238 1.50 0.0711 +/-0.132 0.100 pCig
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0572 0.246 +/-0.0801 0200  pCi/g MXR1
Bismuth-211 Ul 5.05 0.375 +/-0.395 pCi/g
Bismuth-214 1.49 0.123 +/-0.123 0.200  pCig
Cadmium-109 Ul 4.99 1.25 +-0.609 pCi/g
Cerium-139 U -0.00366 0.0574 +/-0.0172 0.050 pCi/g
Cesium-134 Ul 0.105 0.0932 +/-0.0409 0.100  pCi/g
Cesium-137 0.583 0.0672 +/-0.0543 0.100 pCi/g
Cobalt-60 U -0.0087 0.0619 +/-0.0193 0.100  pCig
Europium-152 u -0.0811 0.171 +/-0.0658 0200 pCilg
Lanthanum-140 U -0.115 0.248 +/-0.0798 pCi/g
Lead-212 211 0.103 +/-0.153 0.100  pCi/g
Lead-214 1.83 0.131 +-0.152 0.100  pCi/g
Mercury-203 U -0.0127 0.0801 +/-0.0253 0100  pCig
Potassium-40 322 0.537 +/-1.70 1.00  pCig
Radium-223 U -0.129 1.19 +/-0.412 pCi/g
Radium-224 Ul 5.08 1.10 +-0.760 pCi/g
Radium-226 1.49 0.123 +/-0.123 pCi/g
Radium-228 2.08 0.236 +-0.226 0500  pCig
Ruthenium-106 U 0.139 0.566 +/-0.168 0.800 pCi/g
Sodium-22 U 0.0266 0.0773 +/-0.0226 0.080  pCi/g
Strontium-85 Ul 0.169 0.0916 +/-0.0289 pCi/g
Thallium-208 0.592 0.0592 +/-0.056 0080  pCig
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Certificate of Analysis

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

Project: LANL ER Project

Report Date:  March 26, 2010

Client Sample ID: RE36-10-7520 Proiect; LANLO1004
Sample ID: 248243009 ChentID:  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 -0.0457 0.455 +/-0.142 pCi/g

Thorium-231 U -0.129 1.19 +/-0.412 pCi/g

Thorium-234 2.77 2.08 +/-1.07 2.00 pCi/g

Tin-113 U 0.00492 0.0868 +/-0.0262 0.100 pCi/g

Uranium-235 U 0.0913 0.379 +-0.113 0.500 pCi/g

Yttrium-88 U 0.010 0.0627 +/-0.0186 0.100 pCi/g
Rad Liquid Scintillation Analysis

H3 "As Received”

Tritium U 72.6 246 +/-73.5 250  pCGi/lL KXK2 03/19/10 1802 964056 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” 64.4 (50%-105%)

Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 88.6 (50%-105%)

Uranium-232 Tracer 1SOU "Dry Weight Corrected” 68.8 (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  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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Company : Los Alamos National Laboratory
Address: PO Box 1663

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

Los Alamos, New Mexico 87545 Report Date:  March 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7520 Proiect: LANLO1004
_. Sample 1D: L .. 248243009 . Client ID: LANLO10 -
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd.

T 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.
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 26, 2010
Contact: Ms. Joylene Valdez
Project: LANL ER Project
Client Sample ID: RE36-10-7519 Proiect: LANL0O1004
Sample ID: 248243010 Client ID:  LANLO010
Matrix: R
Collect Date: 24-FEB-10
Receive Date: 97-FEB-10
Collector: Client
Moisture: 21%
Parameter Qualifier Result DL TPU RL Units DF Analyst Date Time Batch Mtd,
Rad Alpha Spec Analysis
AM241 "Dry Weight Corrected"
Americium-241 u 0.00779 0.016 +/-0.00432 0.050 pCi/g KXM4  03/24/10 2055 964861 1
1SOPU "Dry Weight Corrected”
Plutonium-238 U 0.00391 0.0203 +-0.00343 0.050 pCi/g KXM4 03/25/100754 964862 2
Plutonium-239/240 0.037 0.0171 +-0,00798 0.050 pCi/g
ISOU "Dry Weight Corrected”
Uranium-233/234 1.40 0.089 +/-0.120 0.100 pCi/g KXM4 03/25/10 0836 964864 3
Uranium-235/236 0.0643 0.0545 +/-0.0167 0.100 pCi/g
Uranium-238 1,58 0.0626 +-0.133 0.100  pCig
Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”
Americium-241 U 0.0228 0.0859 +/-0.0288 0.200 pCig MXR1 03/19/10 1057 959280 4
Bismuth-211 Ul 5.03 0.372 +-0.376 pCi/g
Bismuth-214 1.44 0.130 +/-0.124 0200 pCilg
Cadmium-109 Ul 494 0.851 +/-0.494 pCi/g
Cerium-139 4) -0.0327 0.0473 +/-0.0152 0.050 pCi/g
Cesium-134 U 0.0764 0.109 +/-0.0305 0.100 pCi/g
Cesium-137 0.749 0.0836 +/-0.0678 0.100  pCi/g
Cobalt-60 U 0.0367 0.0894 +/-0.0254 0.100 pCi/g
Europium-152 U -0.0148 0.164 +/-0.0512 0.200 pCi/g
Lanthanum-140 U -0.0523 0.260 +/-0.0827 pCi/g
Lead-212 1.99 0.0941 +/-0.131 0.100 pCi/g
Lead-214 1.83 0.135 +/-0.146 0.100 pCi/g
Mercury-203 U 0.00203 0.0795 +-0.0251 0.100 pCi/g
Potassium-40 28.2 0.511 +/-1.55 1.00 pCi/g
Radium-223 U 0.382 1.20 +-0.390 pCi/g
Radium-224 Ul 5.49 1.01 +-0.714 pCi/g
Radium-226 1.44 0,130 +-0.124 pCi/g
Radium-228 2,15 0.261 +/-0.245 0.500 pCi/g
Ruthenium-106 U -0.0807 0.647 +/-0.196 0.800 pCi/g
Sodium-22 U -0.0275 0.0851 +-0.0276 0080  pCi/g
Strontjum-85 ] 0.0284 0.0782 +/-0.0263 pCi/g
Thallium-208 0.499 0.0698 +/-0.056 0.080 pCi/g
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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LANL ER Project

Client Sample ID: RE36-10-7519 Proiect; LANLO1004
o Sample ID: _ 248243010 Client ID:  LANLO010 - o
Parameter Qualifier Result B DL TPU RL Units DF Analyst Date Time Batch Mtd.

Rad Gamma Spec Analysis
GAMMA SPEC "Dry Weight Corrected”

Thorium-227 u -0.149 0.436 +/-0.142 pCi/g
Thorium-231 U 0.382 1.20 +/-0.390 pCilg
Thorium-234 1.64 0.879 +/-0.479 200 pCig
Tin-113 u 0.00406 0.0898 +-0.0271 0.100  pCug
Uranium-235 u 0.232 0.302 +-0.114 0.500  pCi/g
Yitrium-88 u 0.0165 0.0687 +/-0.0194 0.100  pCig

Rad Liquid Scintillation Analysis
H3 "As Received”
Tritium U 230 245 +/-71.9 250  pCiL KXK2 03/19/10 1854 964056 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 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 AM?241 "Dry Weight Corrected” 85.7 (50%-105%)
Plutonium-236 Tracer 1SOPU "Dry Weight Corrected” 959 (50%-105%)
Uranium-232 Tracer 1SOU "Dry Weight Corrected"” 79.2 (50%-105%)
Notes:

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

** - Analyte is a surrogate compound

< Result is less than value reported

> Result is greater than value reported

A The TIC is a suspected aldol-condensation product

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

C  Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of the sample

F Estimated Value

H Analytical holding time was exceeded
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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 26, 2010
Contact: Ms. Joylene Valdez

Project: LLANL ER Project

Client Sample ID: RE36-10-7519 Project: LANL01004
e e . Sample ID: 248243010 ClentID: LANLO10 _
Parameter ~ Qualifier Result . DL TPU RL  Units DF Analyst 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

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.
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. . QC Summary Report Date: March 26, 2010
Client : Los Alamos National Laboratory Page 1 of 6
PO Box 1663
TA-03, 8M271, Drop Pt. 02U, Rm
Los Alamos, New Mexico
Contact: Ms. Joylene Valdez
Workorder: 248243
Parmname NOM Sample Qual QC Units RER _RECY% Range' Anlst _Date T@e
Rad Alpha Spec
Batch 964861
QC1202070016 248243001 DUP
Americium-241 U 0.00363 U 0.000554 pCi/g 0.276 (0-1) KXM4  03/24/1020:55
TPU: +/-0.00399 +/-0.00158
Yield: 90.1 92.5
QC1202070017 LCS
Americium-241 331 27.7 pCi/g 83.4 (75%-125%) 03/24/1020:55
TPU: +/-1.91
Yield: 104
QC1202070015 MB
Americium-241 U  -0.000578 pCi/g 03/25/1016:39
TPU: +/-0.0017
Yield: 95.3
Baich 964862
QC1202070019 248243001 DUP
Plutonium-238 0] 0.00864 U 0.00234 pCi/g 0.189 (0-1) KXM4 03/25/1007:54
TPU: +/-0.00777 +/-0.00887
Yield: 771 91.5
Plutonium-239/240 U 0.0115 U 0.00596 pCi/g 0.252 (0-1)
TPU: +/-0.00561 +/-0.00541
Yield: 71.1 91.5
QC1202070020 LCS
Plutonium-238 7.35 pCi/g (715%-125%)
TPU: +/-0.586
Yield: 92.1
Plutonium-239/240 41.8 39.0 pCilg 93.3 (75%-125%)
TPU: +-2.61
Yield: 92.1
QC1202070018 MB
Plutonium-238 U 0.00182 pCi/g
TPU: +/-0.00589
Yield: 92.1
Plutonium-239/240 U 0.00212 pCi/g
TPU: +/-0.00468
Yield: 92.1
Batch 964864
QC1202070022 248243001 DUP
Uranium-233/234 0.865 0.917 pCi/g 0.138 (0-1) KXM4  03/25/1009:39
TPU: +/-0.0831 +/-0.104
Yield: 727 64.3
Uranium-235/236 U 0.029 U 0.0477 pCi/g 0256 (0-1)
TPU: +/-0.0168 +/-0.0198
Yield: 72.7 64.3
Uranium-238 1.00 1.13 pCi/g 0.309 (0-1)
TPU: +/-0.0934 +/-0.122
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QC Summary

Workorder: 248243 Page 2 of 6
Parmname NOM Sample Qual QC Units RER REC% Range Anlst
Rad Alpha Spec
Batch 964864
Yield: 72,7 64.3
QC1202070023 LCS
Uranium-233/234 5.72 pCi/g
TPU: +/-0.585
Yield: 90.3
Uranium-235/236 8] 0.257 pCi/g
TPU: +/-0.0882
Yield: 90.3
Uranium-238 5.75 5.26 pCi/g 91.5 (75%-125%)
TPU: +/-0.548
Yield: 90.3
QC1202070021 MB
Uranium-233/234 U 0.00125 pCi/g
TPU: +/-0.00297
Yield: 90.7
Uranium-235/236 U -0.00315 pCi/g
TPU: +/-0.00287
Yield: 90.7
Uranium-238 U -0.00765 pCi/g
TPU: +/-0.00345
Yield: 20.7
Rad Gamma Spec
Batch 959280
QC1202057356 248248001 DUP
Americium-241 U -0.0648 U 0.113 pCi/g 0587 (0-1) MXR1
TPU: +/-0.0839 +/-0.0675
Bismuth-211 Ul 449 Ul 447 pCi/g  0.0169 (0-1)
TPU: +-0.315 +-0.247
Bismuth-214 1.48 1.47 pCi/g  0.0262 (0-1)
TPU: +/-0.114 +/-0.0955
Cadmium-109 Ul 2.79 Ul 2.19 pCi/g 0.289 (0-1)
TPU: +/-0.560 +-0.469
Cerjum-139 U 0.0185 U 0.00551 pCi/g 0.206 O-1
TPU: +/-0.016 +/-0.0156
Cesium-134 Ul 0.136 Ul 0.139 pCi/g  0.0245 0-1)
TPU: +-0.0325 +/-0.0287
Cesium-137 U 0.00378 U 0.000902 pCi/g  0.0375 (0-1)
TPU: +/-0.0206 +/-0.0177
Cobalt-60 U -0.000633 U -0.00125 pCi/g  0.00881 (0-1)
TPU: +/-0.0175 +/-0.0172
Europium-152 U 0.000894 U 0.0278 pCi/g 0.122 (0-1)
TPU: +/-0.0572 +/-0.0533
Lanthanum-140 U -0.0264 U 0.0108 pCi/g 0.138 0-D
TPU: +/-0.0745 +/-0.0601
Lead-212 1.94 1.81 pCi/g 0.323 -1
TPU: +-0.116 +/-0.0852
Lead-214 1.63 1.62 pCig  0.0157 (0-1)
TPU: +/-0.123 +/-0.100
Mercury-203 Ul 0.275 U 0.0224 pCi/g 1.57 (0-1)
TPU: +/-0.0592 +/-0.0213
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Page 3of 6

QC Summary
Workorder: 248243
Parmname NOM Sample Qual = QC
Rad Gamma Spec
Batch 959280
Polassium-40 30.2 336
TPU: +/-1.64 +/-1.48
Radium-223 U -0.454 U -0.231
TPU: +-0.395 +/-0.335
Radium-224 Ul 5.61 ul 5.04
TPU: +-0.736 +/-0.660
Radium-226 148 147
TPU: +/-0.114 +/-0.0955
Radium-228 1.87 2.03
TPU: +/-0.194 +/-0.186
Ruthenium-106 U 0.179 U 0.0759
TPU: +/-0.163 +/-0.145
Sodium-22 U -0.0132 U 0.0282
TPU: +/-(0.023 +-0.021
Strontium-85 Ul 0.123 Ul 0.108
TPU: +/-0.0241 +/-0.0209
Thallium-208 0.575 0.561
TPU: +/-0.0518 +/-0.0442
Thorium-227 U -0.0645 U 0.0954
TPU: +/-0.135 +/-0.118
Thorium-231 U -0.454 U -0.231
TPU: +/-0.395 +/-0.335
Thorium-234 U 1.36 Ul 278
TPU: +/-0.754 +/-(0.862
Tin-113 U -0.0389 U 0.00338
TPU: +/-0.0252 +-0.021
Uranium-235 U 0.041 U 0.00475
TPU: +/-0.107 +-0.104
Ytirium-88 U 0.020 U -0.0149
TPU: +/-0.020 +-0.017
QC1202057357 LCS
Americium-241 16.3 13.9
TPU: +/-1.01
Bismuth-211 298
TPU: +/-0.297
Bismuth-214 0.732
TPU: +/-0.117
Cadmium-109 327
TPU: +/-2.28
Cerium-139 U 0.0165
TPU: +/-0.0223
Cesium-134 U -0.00703
TPU: +/-0.0479
Cesium-137 5.69 5.75
TPU: +/-0.198
Cobalt-60 6.49 6.48
TPU: +-0.282
Europium-152 U -0.0494
TPU: +/-0.0911
Lanthanum-140 U -0.00642
TPU: +-0.0731
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pCi/g
pCi/g
pCi/g
pCilg
pCi/g

pCi/g

pCi/g
pCi/g

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

pCi/g

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

_RER_REC% _ Range Anist

Date Time

0.542

0.153

0.201

0.0262

0.214

0.166

0.470

0.168

0.075

0.317

0.153

0.437

0.458

0.0858

0.470

(0-1)
(0-1)
(0-1)
0-1)
©-1)
0-1
(0-1)
(0-1)
(0-1
(-1
(0-1)
(0-1)
0-1)
0-1)

(0-1)

85.3 (75%-125%)

101 (75%-125%)

99.8 (75%-125%)

03/19/1011:17



Workorder: 248243

Parmname

Rad Gamma Spec
Batch 959280

Lead-212
Lead-214
Mercury-203
Potassium-40
Radium-223
Radivm-224
Radivm-226
Radium-228
Ruthenium-106
Sodium-22
Strontium-85
Thallium-208
Thorium-227
Thorium-231
Thorium-234
Tin-113
Uranium-235
Yitrium-88

QC1202057355 MB
Americium-241

Bismuth-211
Bismuth-214
Cadmium-109
Cerium-139
Cesium-134

Cesium-137

GEL LABORATORIES LLC

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

QC Summary
NOM Sample Qual QC
1.28
TPU: +/-0.0912
1.08
TPU: +/-0.112
0] 0.0334
TPU: +/-0,030
U 0.782
TPU: +-0.303
) -1.24
TPU: +-0.571
4.11
TPU; +-0.961
0.732
TPU: +/-0.117
1.75
TPU: +-0.318
U -0.193
TPU: +-0.277
0] -0.0326
TPU: +/-0.0253
U -0.0862
TPU: +/-0.0412
0.382
TPU: +/-0.0606
U 0.255
TPU: +/-0.218
0] -1.24
TPU: +/-0.571
0] -0.593
TPU: +/-1.52
U 0.0324
TPU: +/-0.0406
U -0.34
TPU: +/-0.159
U 0.0338
TPU: +/-0.0223
U -0.0868
TPU: +/-0.0464
U --0.0533
TPU: +/-0.0677
U 0.0422
TPU: +/-0.0238
U 0.102
TPU: +/-0.181
U 0.00316
TPU: +/-0.00821
U 0.00294
TPU: +/-0.0128
U -0.023
TPU: +-0.0111

Page 66 of 756

Units

_RER _REC%

Page 4 of 6
. RangémAnls.t

Date Time

pCilg
pCifg
pCilg

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

03/19/1011:16



GEL LABORATORIES LLC

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

QC Summary

Workorder: 248243 Page Sof 6

Parmname NOM Sample Qual QC Units RER REC% Range Anlst Date Time

Rad Gamma Spec

Batch 959280

Cobalt-60 U -0.00358 pCi/g
TPU: +/-0.0097

Europium-152 U -0.00339 pCi/g
TPU: +/-0.0287

Lanthanum-140 u -0.0152 pCig
TPU: +/-0.0246

Lead-212 U -0.00233 pCi/g
TPU: +/-0.0189

Lead-214 U 0.00219 pCi/g
TPU: +/-0.0236

Mercury-203 U 0.0356 pCi/g
TPU: +/-0.0111

Potassium-40 ul 0.319 pCi/g
TPU: +-0.133

Radium-223 U 0.0967 pCi/g
TPU: +-0.163

Radium-224 U -0.0336 pCilg
TPU: +-0.179

Radium-226 U 0.0422 pCilg
TPU: +/-0.0238

Radium-228 u -0.0592 pCi/g
TPU: +/-0.0415

Ruthenium-106 U 0.0254 pCi/g
TPU: +/-0.0882

Sodium-22 U -0.0361 pCi/g
TPU:; +-0.0114

Strontium-85 U -0.0635 pCi/g
TPU: +/-0.0159

Thallium-208 U 0.00926 pCi/g
TPU: +/-0.0108

Thorium-227 U 0.0636 pCi/g
TPU: +/-0.0765

Thorium-231 U 0.0967 pCi/g
TPU: +/-0.163

Thorium-234 U -0.944 pCi/g
TPU: +/-0.451

Tin-113 U -0.0016 pCilg
TPU: +/-0.012

Uranium-235 U -0.0664 pCi/g
TPU; +/-0.0629

Yttrium-88 U -0.00235 pCi/g
TPU: +-0.0102

Rad Liguid Scintilation

Batch 964056

QC1202068217 248248008 DUP

Tritium 8] -19.8 U 693 pCV/L 0.308 (0-1) KXK2  03/20/1004:27

TPU: +/-71.1 +/-73.5
QC1202068218 LCS

Tritium 5530 6040 pCiv/L 109 (80%-120%) 03/19/1010:47

TPU: +/-505
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GEL LABORATORIES LLC

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

QC Summary
Workorder: 248243 Page 60of 6
Parmname o .. .NOM Sample Qual  QC  Units RER RECY% Range Anlst
Rad Liquid Scintillation
Batch 964056
QCI1202068216 MB

Tritium U -16.2 pC/L

TPU: +/-70.3
Notes:

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.
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 surrogatc compound,

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

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

03/20/1003:35

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 Checkllst, wl?
{0

suene_A0ULD ] o L o 81500

Ibm-m: [Ves

TCommernts
Sample Solids are less than or squal 10100 mg for GAB, NIQ

MM;Wﬁmmm
i aclivity leas 10* MDA/ . avor is 150% or less of

sample activity. if graster 10° MDA/ MOC, emor is 40%
of less. i below the MDA/ MOC, emor is okay.

Instrument source check is within imits,
instrument bk check Is within Amits.

NENEYEA

Method RDL/ LLD has been

f Gupiicaio eciiviies are s 5° MOAY MDC, hhen APD
is 100% or less. ¥ greater 5* MDA/ MDC, then RPD 20% or

2
2
g.
i
AN ANY AN KN

Sample was correctly preserved il required. ; IJ\()\

Smears Taken for Radioactive baiches. p\ﬂ

Method Spike and LCS are within
75-126% Ot mests the clients contract criteria.

AN

$paces on
Al ine ouls inkisled and daled. -~

No SITOrS arg nl.

Me

Aux data ks comect, '
Client has been chocked.

N AN

|Raw Dats and or spectrum are included and sintused,

QC data entered into OC dalabase and baich is in REVW o

M

=

M

Play

Review sample hislorical resuits i avaliable _/

higtorical results, recount of ) n

i,
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Blank Correction Report

Batch ID 964861
GEL Sample ID  Client sample ID Parameter Aliquot Result TPU MDA Aliquot Units Activity <5X
Corrected Correctad
Blank Result Blank
1202070016 DUP Americium-241 1269 0.000554 0.00158 0.0154 -.00045873  pCilg NO
1202070017 LCS Americium-241 0120¢g 217 1.61 0.146 00481667 pCig NO
1202070015 MB Americium-241 1.00g -0.000578 0.0017 0.0188 -.000578 pGilg NG
248243001 RE36:10-7458  Americium-241 1i26g 0.00363 0.00399 0.0157 -.00045873" pCilg NO
248243002 RE36-10-7453  Americum-241 1286g 0.00797 0.00357 0.0244 -00045873  pCilg NO
248243003 RE36-10-7454  Americium-241 1283 0.0023 0.00169 0.0193 -00045873  pCilg NO
248243004 RE36-10-7460  Americium-241 1259 -0.000374 0.00148 0.0163 -0004624  pCilg NO
248243005 RE36-10-7456 Americium-241 1259 0.00365 0.00195 0.0150  -0004624  pCig NO
248243006 RE36-10-7455  Americium-241 1259 0.0141 0.00393 0.0182 -0004624  pCilg NO
248243007 RE36-10-7450  Americium-241 1259 00122 0.00378 0.0152 -0004624  pCilg NO
248243008 RE36-10-7457  Americium-241 1269 00713 0.0044 0.0188 -00045873  pCig NO
248243009 RE36-10-7520  Americium-241 1289 0.0121 0.00413 0.0211 -D004624  pCilg NO
248243010 RE36-10-7519 Americium-241 1.259 0.00779 0.00432 0.016 -0004624  pCilg NO
General Engineering Laboratories Blank Correction Report Version 1: Page: Tof 1
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Radiochemistry Batch Checklist, Rev10

Balch# Qél'{ Xé CZ Prudu;:l: P .

Data: 3/%5/1 ()

Cntena:

es

3

No

Commenis

Sample Sclids are less than or equal to 100 mg tor GAB.

N

Samaoles have been blank corrected (il reguired)

It activity less 10° MDA/ MDC, error is 150% or less of
sample activity. It graater 10~ MDA/ MOC, error is 40°%
or less. It below the MDA/ MDC, errcr is okav.

Insttument scurce check is within limits.
Instrument bkg check is within limits.

Methed REL/ LLD has been met,

if guplicate activities are less 5° MDA/ MOC, then RPD

is 100% or less. Il greater 5° MDA/ MDC, then RPD 20% or
less. | belaw the MOA/ MODC, the RPD is 0%.

QOr meels the client's required RER acceptance crileria.

Tracer yield 15 15-125% . Carrier yield 25-125%.
Cr meets the clienl's conirac! accegtanca crileria,

Method biank 1$ less than the ROL/ LLD.
(I rad samples, < 5% of lowest activity}

Sample was run within hold time,

Sample was correctly presesved if required.

Smears Taken for Radicactive batches.

AtA

Method Spike and LCS are within
75-125% or meets tha clienl’s contract acceptance critetia.

No biank spaces on data torms.
All line outs initialed ang dated.

No lranscription errors are apparent.

Aux data is correct.

AMA

tient Special requirements page has been checked.

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

QC data entered into QC database and baich is in REVW

Hit notification complete (if necessary)

AA

Batch entered nto Case Namative.

BRSSP NSNS

Batch Dala Exceplion Reports (DER) completed, if applicable.

MA

disposition verified to be completed.

Batch Data Exceplion Reports (DER) second reviewed and

LU

Aliguot Correction completed if reguired.

/4

Review sample historical results if available
()t REMP, resulls above MDC have been veritied
| by historical resulls. recount or ra-analysis.)

&

GEL Laboratones, LL.C
FADchecklistrev10, revised 1/13/2010

mn-ynnmnnmuy-£ - | 3//25//0
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Blank Correction Report

Batch ID 964862

GEL Sample ID  Clisnt sample ID Parameter Aliquot Result TPU MDA Aliquot Units Activity <5X
Comected Corrected
Blank Result Blank
1202070019 DUP Plutonium-238 1269 0.00234 0.00887 0.0215 001444444 pCifg YES
Pltonium-239/240 1,269 0.00596 0.00541 0.0182 001682540 pCilg YES
1202070020 LCS Piutonium-238 0120g 429 0.384 0.225 015166667 pCilg NO
Plutonium-239/240 0.120 9 39.0 2.61 0.190 017666667 pCiflg NO
1202070018 MB Plutonium-238 1009 0.00182 0.00589 '0.0252 .00182 pCilg YES
Plutonium-239/240 1.00g 0.00212 0.00468 0.0213 00212 pCilg YES
248243001 RE36-10-7458 Plutonium-238 1259 0.00864 0.00777 0.029 .001456 pCllg NO
Plutonium-239/240 1.25¢ 0.0115 0.00561 0.0245 001686 pCi/g NO
248243002 RE36-10-7453 Plutonium-238 1269 0.000559 0.00605 0.0206 001444444  pCilg YES
Plutonium-239/240 1.26g 0.0289 0.00723 0.0174 001682540 pCi/g NO
248243003 RE36-10-7454 Plutonium-238 1269 0.00059 0.00639 0.0217 001444444  pCilg YES “_“
Plutonium-239/240 1.26¢g 0.00819 0.00369 0.0184 001682540 pClfy YES
248243004 RE36-10-7460 Plutonium-238 125g 0.0097 0.00627 0.0206 .001456 pCilg NO
Plutonium-239/240 1.25¢ 0.0082 0.00399 0.0174 001696 pCifg YES
248243005 RE36-10-7456 Plutonium-238 125¢ -0.00402 0.00792 0.0222 .001456 pCl/g YES
Plutonium-239/240 1.25¢g -0.000268 0.00318 0.0188 001666 pCifg YES
248243006 RE36-10-7455 Piustonium-238 125¢ 0.012 0.0055 0.018 .001456 pClfg NO
Phstonium-239/240 1.25g 0.028 0.00689 0.016 .001696 pCifg NO
248243007 RE36-10-7459 Plutonium-238 125¢g 0.0139 0.0073 0.0217 .001456 pCilg NO
Plutonium-239/240 1.25¢g 0.0222 0.00867 0.0184 001698 pCilg NO
248243008 RE36-10-7457 Piutonium-238 1269 0.0143 0,00827 0.0243 001444444 pCllg NO
Plutonium-239/240 1.26 9 0.0285 0.00796 0.0206 001682540 pCig NO
248243009 RE36-10-7520 Phutonium-238 12359 0.0086 0.00535 00723 .001456 pCilg NO
Plutonium-239/240 1259 0.0261 0.00728 0.0188 001696 pClig NO
248243010 RE36-10-7519 Plutenium-238 1.26¢g 0.00391 0.00343 0.0203 001456 pCig YES
Plutonium-239/240 1.25¢ 0.037 0.00798 0.0171 001696 pClg NO
General Engineering Laboratories Blank Correction Report Version 1; Page: 10f 1
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Radio_chemistry Batch Checklist, Rev10

Batcha 9[ I‘igél',f Product: 0{/ Data: 3 J?—Sf/ 1 o

Cntena;

<

es No Comments

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

MMA

Samoles have been blank corrected (if recuired)

If activity less 10° MDA/ MDC, error 15 150% or less ol
sample activity. If greater 10° MDA/ MOC, error is 4C%%
or less. It below the MOAJ MDC. erroy is okay.

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

Mgthod RDL/ LLD has been mat,

It duphicale activihas are less 5° MDA/ MOC, then RPD

is 100% or less. I greater 5° MDA/ MDC, then RFD 20% ar
less, Il helow the MDA/ MDC, the RPD is 0%.

Or meets the client's required RER acceplance criteria.

Tracer yield 15 15-125% . Carrier yield 25-125%.
Cr maels the ¢lient's contract accaptanca criteria.

Method biank i3 Jess than the AGL/ LLD.
. |1t rad samples, < 5% of lowest activity)

Sample was run within hold time.

Sample was correctly preserved i requireq.

Smears Taken for Radioactive balches.

M

Method Spike and LCS are within
75-125% or meels the client’s conltract acceplarce criteria.

No biank spaces on dala torms.
All line outs initialed and daled,

No transcription errors arg apparent.

Aux data is carvect.

M

Client Special requirements paqe has been checked.

Raw Data and/ or spectium are ncluded and oroperly stalused.

QC data ertered inta CC dalabase and halch is in REVW

Hit notification complete (it necessaryl

M

SIS SISO NS

Hatch entered into Case Marrativa.

Balch Data Exception Reports (DER) compleled. i apclicable, ] W

Batenh Data Exceplion Repons {DER) second reviewed and
disposiion verified to be completed.

AMicuos Cosrection completed if required. MN/IA-

{1t REMP, resulls abova MDC have been verilied
| by historical resulls, recount or re-analysis. )

Raview sampie historical resulls if available \/

GEL Laboratories, LLC .
RADchecklistrav10, revised 1/13/2010
Frimary Ruview Performed nwézﬁ& '?/Zﬂ'{ / 10
/o Gl A i
- v Purtormed By: |
LANL
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Blank Correction Report

Batch ID 964864
GEL Sampie ID  Client sampie ID Parameter Aliquot Resuit TPU MDA Aliquot Units Activity <5X
Comected Corrected
Blank Resulit Blank
1202070022 DuP Uranlum-233/234  0.520¢g 0.917 0.104 0.173 002403846  pCllg NO
Uranium-235/236  0.520g 0.0477 0.0198 0.108 -00605769  pClg NO
Uranium-238 0.520g 113 0.122 0.122 -01471154  pCifg NO
1202070023 LCS Uranium-233/234  0.102g 572 0.585 0.624 012254902 pCilg NO
Uranium-235/236  0.102 g 0.257 0.0882 0.383 -.03088235 pClig NO
Uranium-238 0.102¢g 5.26 0.548 0.439 =075 pClg NO
1202070027 MB Uranium-233/234  1.00g 0.00125 0.00297 0.040 00125 pCilg YES
Uranilum-235/236 1.00g -0.00315 0.00287 0.0245 -00315 pClg NO
Uranium-238 100g -0.00765 0.00345 0.0282 -.00765 pCilg NO
248243001 RE36-10-7458  Uranium-233/234  0512g 0.865 0.0831 0.0961 002441408 pCilg NO
Uranium-235/236  0.512g 0.029 0.0168 0.0589 00615234  pClig NO
Uranium-238 0512¢g 1.00 0.0934 0.0677 -01494141  pCilg NO
248243002 RE36-10-7453 ~ Uranium-2337234 0517g 115 0.104 0.0942 002417785 pCilg NG
Uranium-235/236 0.517g 0.0681 0.0177 0.0577 -00609284  pCilg NO
Uranium-238 05179 1.31 0.116 0.0663 -01479691  pCilg NO
248243003 RE36-10-7454  Uranium-233/234 0519¢g 113 0.0954 0.0678 007a08478 pCilg NO
Uranium-235/236  0.519¢ 0.0498 0.014 0.0415 00606936  pCilg NO
Uranium-238 0519g 1.11 0.0942 0.0477 -01473988  pClig NO
248243004 RE36-10-7460  Uranium-233/234  0.513g 1.31 0113 0.0857 002436647 pCilg NO
Uranium-235/238  0.513 ¢ 0.0785 0.0196 0.0526 -00614035 pCilg NO
Uranium-238 0513 g 146 0.124 0.0604 -01491228  pClig NO
248243005 RE36-10-7456  Uranum-233/234 0512 ¢ 111 0.0956 0.0729 002441406 pCilg NO
Uranium-235/236 0.512g 0.056 0.0142 0.0447 -00815234 pCig NO
Uranium-238 05129 1.06 0.0912 0.0513 ~01494141  pCiig NO
248243006 RE36-10-7455  Uranium-233/234  0.519g 134 0.108 0.0841 002408478 pCilg NO
Uranium-235/236  0.519g 0.0684 0.0168 0.0515 -00606936  pCilg NO
Uranium-238 05199 1.39 0.118 0.0592 -01473988  pCilg NGO
248243007 RE36-10-7459  Uranium-233234  0.502¢9 122 0.109 0.0824 002490040 pCig NO
Uranlum-235/236  0.502g 0.0542 0.0155 0.0566 -00627490  pCilg NO
Uranium-238 0.502¢g 1.50 0.128 0.065 01523904  pCilg NO
248243008 RE36-10-7457  Uranium-233/234  0.504 g 1.10 0.101 0.0999 .002480158  pCilg NO
Uranium-235/236  0.504 g 0.0587 0.0168 0.0613 -.00625 pCilg NO
Uranium-238 0.504 g 1.31 0.117 0.0703 -01517857  pCilg NO
248243009 RE36-10-7520  Uranium-2337234 05209 143 0.126 0.101 002403846 pCilg NO
Uranium-235/236  0.520¢ 0.0878 0.0226 0.0619 00605769  pCilg NO
Uranium-238 05209 1.50 0.132 0.0711 -01471154  pClig NO
248243010 RE36-10-7618  Uranwm-233/234  0.512g 140 0.120 0.089 002441406 pCilg NO
Uranium-235/238  0512¢g 0.0843 0.0167 0.0545 00615234  pCig NO
Uranium-238 D512g 1.58 0.133 0.0626 ~01484141  pCig NO
General Engineering Laboratories Blank Correction Report Version 1: Page: 10of 1
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Radiochemistry Baich Checklist, Rev10

Batch# q 60‘ 880 Product: X5 Date:_ 3 ! ] ) 10
Criteria: Yes No Commenis
Sample Solids are less than or equal 10100 mg for GAB. 14
Samples have been blunk corrected (if required) U A

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

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

Method RDL/ LLD has been met,

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

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

Or meets the client's required RER accaptance criteria.

< QQ,(

Tracer yield is 15-125% . Carrier yield 25-125%.
Or meets the dliant'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.

Sample was correctly preservad if required.

L4

Smears Taken for Radioactive batches.

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

No blank spaces on deta forms.
All fine outs initialed ard dated.

No transcription errors are apparent.

Aux data is correct.

Mk

Client Special requirements page has been checked.

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

UK

QC data entered into QC database and batch is in REVW

<

Hit notification complete (if necessary)

Batch entered into Case Narrative.

Batch Data Exception Reports (DER) completed, if applicable.

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

Aliquot Correction completed if required.

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

V

GEL Laboratories, LLC
RADchecklistrevi10, revised 1/13/2010

Prenary R any %1%) 3zz 10
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Failed RDL Report

Batch Id Samp Id Sample Type Run Date YIELD Parmname Resuit MDA RDL
959280 248243001 SAMPLE 19-MAR-10 Americium-241 -0.2616 0.2436 0.200
Cerium-139 -0.00881 0.05099 0.050
Thorium-234 0.2061 2.374 200
959280 248243002 SAMPLE 19-MAR-10 Armericium-241 -0.293 0.3816 0.200
Cerium-139 -0.0157 0.08342 0.050
Cesium-134 0.06706 0.1116 0.100
Sodium-22 -0.00218 0.09874 0.080
Thorium-234 0.6285 3.349 2.00
959280 248243003 SAMPLE 19-MAR-10 Americium-241 0.1564 0.2975 0.200
Cerium-139 0.0374 0.0601 0.050
Sodium-22 0.0073 0.08596 0.080
959280 248243004 SAMPLE 19-MAR-10 Cerium-139 0.00618 0.06397 0.050
Europium-152 0.00694 0.201 0.200
Sodium-22 -0.08651 0.08097 0.080
Tin-113 0.04341 0.1075 0.100
959280 248243005 SAMPLE 19-MAR-10 Cerium-139 -0.00105 0.05537 0.050
Cesium-134 0.09085 0.1014 0.100
959280 248243008 SAMPLE 19-MAR-10
959280 248243007 SAMPLE 19-MAR-10 Americium-241 -0.08446 0.3339 0.200
Cerium-139 0.00132 0.06248 0.050
Cesium-134 0.08098 0.1157 0.100
Sodium-22 0.01501 0.08828 0.080
Thorium-234 2.068 3.049 2.00
Tin-113 0.02074 0.1026 0.100
959280 248243008 SAMPLE 19-MAR-10 Ametricium-241 -0.2468 0.5479 0.200
Cerium-139 -0.00062 0.07249 0.050
Cesium-134 0.04759 0.1055 0.100
Europium-152 -0.06343  0.2195 0.200
Mercury-203 0.08809 01101 0.100
Sodium-22 -0.02053 0.09603 0.080
Thorium-234 0.09645 4.452 2.00
Tin-113 0.04099 0.1059 0.100
959280 248243009 SAMPLE 19-MAR-10 Americium-241 0.0572 0.2457 0.200
Cerium-139 -0.00366 0.05738 0.050
959280 248243010 SAMPLE 19-MAR-10 Cesium-134 0.07639 0.1091 0.100
Sodium-22 -0.0275 0.08511 0.080
959280 248248001 SAMPLE 19-MAR-10 Americium-241 -0.06477 0.2927 0.200
Cerium-139 0.01847 0.05834 0.050
Thorium-234 1.363 2.666 2.00
959280 248248002 SAMPLE 19-MAR-10 Americium-241 0.1984 0.3061 0.200
Cerium-139 -0.0001 0.05853 0.050
959280 248248003 SAMPLE 19-MAR-10 Americium-241 0.1738 0.2293 0.200
Cerlum-139 0.00868 0.05462 0.050
Thorium-234 1.655 2.06 2.00
959280 248248004 SAMPLE 19-MAR-10 Cerium-139 -0.03127 0.05235 0.050
Page 1
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Failed RDL Report

Batch Id Samp id Sample Type Run Date YIELD Parmname Result MDA RDL

959280 248248005 SAMPLE 19-MAR-10 Americium-241 -0.04522 0.2945 0.200
Thorium-234 1.734 2.537 2,00

959280 248248006 SAMPLE 19-MAR-10 Cesium-137 0.06573 0.1025 0.100
Sodium-22 0.04886 0.1096 0.080

959280 248248007 SAMPLE 19-MAR-10

959280 248248008 SAMPLE 19-MAR-10 Americium-241 -0.2809 0.3568 0.200
Cerium-139 -0.02803 0.06597 0.050
Europium-152 -0.0694 0.2024 0.200
Sodium-22 -0.01046 0.08918 0.080
Thorium-234 0.4806 3.184 2.00

959280 1202057355 MB 19-MAR-10

959280 1202057356 DuUP 19-MAR-10 Americium-241 0.113 02172 0.200
Cerium-139 0.00551 0.05327 0.050

959280 1202057357 LCS 19-MAR-10 Cerium-139 0.01646 0.0783 0.050
Cesium-134 -0.00703 0.1621 0.100
Europium-152 -0.04939 0.2888 0.200
Mercury-203 0.03339 0.1093 0.100
Potassium-40 0.7819 1.175 1.00
Ruthenium-106 -0.1933 0.8836 0.800
Thorium-234 -0.593 4.958 2.00
Tin-113 0.03235 0.1431 0.100
Uranium-235 -0.3401 0.515 0.500
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Gamma Review Report based on Result > MDA for Batch:959280

http://prodsvr01.gel.com:7778/pls/lims/gamma_review.create_quals?...

Gamma Review Report based on Result > MDA for Batch:959280

| Saﬁn)pl‘e” [ C]grid ; ]];:; g 2?: ‘S;l;:e le: Status! lnstancem .Client Pro_]ect Quals Zero? queune -
usumx 124-FEB-10 12:00 19-MAR-1010:50 123 SAMPLE |LOAD |3 'LANL 004IGEL V:N RGSP
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment
Actinium-228  JM. 1756 02173 pCi/g 02697 N 9111 3 1794 IDENTIFED 1076 [}
Annihilation Rad. HE 0.09876 0.03873 pCi/g 0.04877 N $10.8 1 1356 IDENTIFIED 3893 [
Barium-137m L)y, 01473 0.03346 pCi/g 0.06049 N 6614 2 1081 IDENTIFIED 2228 [
Bismuth-211 INT 453 03584 pCig 03511 Y 3518 2 1081 IDENTIFEED 5714 [WY[
Biswth-212  HE 2024 04165 pCilg 1317 N 0 4 0 FAIL_ABUND 0 )
Bismuth-214 v 1486 0.J218 pCilg 01328 0200 609.2 2 1352 IDENTIFED 6244 []
Cadmivm-109 J8JT 3539 05247 pCig 1231 Y 8714 3 1002 IDENTIFIED 1404 WM UT
Cadmium-115  HE 3069 6981 pCilg 0 N 0 4 0 SHORT_HLIF 0 O
Cerium-143 20520 5910 pCilg 0 N 0 4 0 SHORT_HLIF 0 ]
Cesium-137 0.1556 0.03535pCilg 0.0639 0.100 661.4 2 1081 IDENTIFIED 2228 [
Gross Gamma 10.11 1458 pCig 3566 N 0 .
Lead-212 v 1831 01257 pCi/g 0.08933 0100 2385 2 05979 IDENTIFIED 3449 [
Lead-214 v 1646 0.1378 pCi/g 0.1277 0100 3518 2 1081 IDENTIFED 5714 ||
Neptunium-237 &AM 102 0.1852 pCvg 03578 N 87.14 3 1002 IDENTIFIED 1404 [}
Patassium<0 2775 1541 pCilg 03386 100 1460 1 1939 IDENTIFIED 3.398 [
Promethium-149 HE 2319 5795 pCig 0 N 0 40 SHORT_HLIF ¢ (1
Radium-224 TN} 5794 07236 pCiig 09577 Y 2416 1 1737 DDENTIFIED 112 [W (5T
Radium226 1486 01218 pCig 0.1328 Y  609.2 2 1352 IDENTIFED 6.244 [}
Radium228 1756 02173 pCig 02697 0500 91110 3 1794 IDENTIFIED 1076 [7]
Thallium-208 1/ 0.5525 0.05585 pCi/g 0.05653 0.080 583 1 1498 IDENTIFIED 8313 [J
Thorium-228 | P2 1.831 0.1257 pCipg 008933 N 2385 2 09979 IDENTIFIED 3.449 [
Thorium-232 ML 1756 02173 pCig 02697 N 9111 3 1794 [DENTIFED 10.76 [
Tin-126 L 03419 0.05069pCi/g 0.1195 N 8714 3 1002 IDENTIFIED 1404 [
wohk o Number of isotopes identified with a keyline at this energy _
A T o e o e
248243002 lummo 1200 " [19-MAR-1010:51 ""\;23 SAMPLE 10AD |1 'LANL . |g N IRGSP
Name Result Unoert, Units MDA RDL Energy *+* FWHM Comb Act Rpt Err(%) Qua) " Qual Comment
Actinium-228 AL 2011 02136 pCilg 0.2499 N 910.1 3 1.856 IDENTIFIED 8.805 [
Annihilation Rad. HE 01127 0.03495 pCi/g 0.05837 N 5104 1| 1609 IDENTIFIED 3089 [
Bariom-137m A 0.6258 0.05204 pCi/g 0.06766 N 6608 2 1772 IDENTIFIED 7914 []
Bismuth-211 TNT 4561 03028 pCilg 03935 Y 3515 2 1351 IDENTIFIED s784 [Y vl
Bismuth-212 L4 2965 0482 pCig147 N 0O 6 0 FAIL_ABUND 0 i
Bismuth-214  V 138 0.1073 pCig D345 0200 6085 2 1580 IDENTIFIED 6783 [
Cadmium-109 JNT 407 0641 pCig 1711 Y 8705 3 1106 [DENTIFED 1499 [y} )+
Cadmium-115  HE 66.57 79.12 pCilg 0 N 0 6 0 SHORT_HLITF 0 fl
Cerium-143  ~ 73370 11460 pCi/g 0 N 0 6 0 SHORT_HLIF 0 ]
Cesium-137 Vv 0.6611 0.05501 pCi/g 007147 0.100 660.8 2 1.772 IDENTIFIED 7914 [}
Gross Gamma 9.608 1236 pCilg 4223 N 0 ]
Lead-212 1698 0.08977pCi/lg 0.1205 0.100 2383 2 1095 IDENTIFED 3849 [
Lead-214 1.655 0.119 pCig 01431 0100 3515 2 1351 IDENTIFED 5734 [
Malyhdenym-99 HE 69.81 5492 pCig ¢ N 0 6 0 SHORT_HLIF 0 7]
Neptmium-237 MA 1173 0222 pCilg 05569 N 8705 3 1106 IDENTIFIED 14.99 {7}
Niobium-95m hA 0.77670.1123 pCi/g 036741 N 0 6 0 NOT_IDENTI 0 O
Potassium40 V' 2495 134 pCilg 05754 100 1459 | 2205 IDENTIFED 385 [
Radivm-224 JUT 3729 07706 pCilg 1292 Y 2413 | 1787 IDENTIFED 2047 [y
Rodiom-226 V) 138 01073 pCiig 0145 Y  60B5 2 1589 IDENTIFED 6783 [
Radium-228 L\CQ 2011 02136 pCi/g 0.2499 0.500 910.1 3 1856 IDENTIFIED 8.805 [}
Silver-110m 0.16740.03026 pCi/g 01059 N 0 6 0 FAIL_ABUND 0 (1
Thattium-208 Y 0.5839 0.05328 pCi/g 0.07492 0.080 332.5 | 1558 IDENTIFIED 8531 [}
Thorium-228 ML 1.698 008977 pCi/g 0.120§ N 2383 2 1095 IDENTIFIED 23.849 [
Thorium-232 WA 2011 02136 pCi/g 02499 N 9101 3 1856 IDENTIFIED 8805 [
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Tin-126 AW 0.3931 0.06193 pCug 0.1852 N 8705 3 1.106 IDENTIFED 1499 [}
*#% = Number of i isotopes ldennﬁed wnh a keylme at thxs energy. _ -
Sample = Collet | Run Days . Sample R ) i
. i Status i| Instan, t : ? !
W Date | = Due  Past Type _,,l ," °f Gl ; Prjec Q"m Zero? f duewe
248243003 .maa 10 1200 119-MAR 10 10: 52 23 ISAMPLE |LOAD ]1 ’ xLANL ‘e LANLOIOX 19 'N }RGSP ‘i
Name Resull Uncert. Units MDA RDL Energy *** FWHM Comb Act Rpl Err(%) Qual Qunl Commem

Actinium-228 KA, 2475 02621 pCilg 02924 N 9111 3 1819 IDENTIFIED 8423 [7

Q:"l‘fh"““"“ - 02129 003568 pCi/g 00535 N 5106 | 152 [DENTIFIED 1618 [
Bismuth-211 AT 5.62 03499 pCi/g 03525 Y 3518 2 1248 [IDENTIFIED 4.352
Bismuth-212 WA 3135 04926 pCiig 1449 N 0 8 0 FAIL,_ABUND 0

Bismuth-214 V' 1628 01269 pCi/g 01257 0200 6093 2 1399 IDENTIFIED 5816 [
Cadmium-109 JWT 4163 05792 pCilg 1409 Y  87.19 3 09877 IDENTIFIED 13.11 [V iy~
Cadmium-115  HE 7601 735  pCilg 0 N 0 8 0 SHORT_HLIF 0 i
Cerium-143  — 43470 7094 pCifg 0 N o0 s§ o SHORT_HLIF 0 G :
Cesium-134 L}\' 0.3832 00377 pCi/g 01132 0300 0 8 0 FAIL_ABUND [#] Ul Data rejected due to low abundance. '
Cesium-135 HE 0.3385 0.09933 pCirg 03246 N 0 8§ 0 NOT_IDENTI 0 N
Gross Gamma  — 1329 1649 pCilg 4572 N 0 [
Lead-212 v 2522 01392 pCi/g 0.1081 0100 2387 2 1063 IDENTIFIED 265 [}
Leud-214 v/ 204 01389 pCifg 0.1282 0.100 3518 2 1248 IDENTIFIED 4352 [
Molybdenum-99 HE 2902 5226 pCig 0 N 0 8 0 SHORT_HLIF 0 [l
Neptunivm-237 W 12 0209 pCig 04541 N 87.19 3 09877 IDENTIFED 13.11 []
Potussium-40 3904 2051  pCi/g 05327 1.00 1461 1 2089 IDENTIFIED 2652 [}
Promethium-149 HE 7435 6439  pCig 0 N 0 8 0 SHORT_HLIF 0 7
Radium-224 JTWT 6597 08179 pCilg 1158 Y 2416 1 1793 IDENTIFED 1164 [ ur
Rudiumn-226 V' 1.628  0.1260 pCi/g 01257 Y 6093 2 1399 IDENTIFIED S5.816 [
Radium-228  \/ 2475 02621 pCip 02924 0500 9111 3 1819 IDENTIFIED 8.423 [
Sodium-24 HE 1ASE+09 2.46E+09 pCi/g 0 N 0 g 0 SHORT_HLIF 0 O
Thallium-208 V' 0.7461 0.058  pCi/g 0.06237 0.080 5832 1 1433 IDENTIFIED 615 [
Thorium-228 ML 2522 01392 pCifg 01081 N 2387 2 1063 IDENTIFED 265 [
Thorum-232 MA 2475 02621 Cilg 02924 N 9111 3 1819 IDENTIFEED 8423 [
Thorium234 V' 2318 1138  pCig 244 200 63.56 2 1.002 IDENTIFIED 3938 [
Tin-126 MA 0.4021 005595 pCi/g 0.1505 N  87.19 3 09877 IDENTIFIED 1311 []
Total Uranium 84705 3.39E-06 ugg 36334 N 0 O
Uranium-238  HE 2818 1138 pCiug 244 N 6356 2 1002 IDENTIFIED 3938 [}

*** = Number of isotopes 1dcnhﬁcd wnth a keyline at d this energy.

X oy o [ e o oy e oo
Sample - Collect Run Days | Sample | J
. Stai l v d
WD | Date | Dae  -Past; Type |0l '_?"_‘"f“““ Cllent oot Quas e | quese
248243004 ;ZA—F’EB-iO 12:00 |19-MAR 10 10.52 '23 SAMPLE II.JDAD 1 LANL \LANUJIOM EL N RGSP
Name Result  Uncert. Unlts MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Actinium-228 ML 2.696 02525 pCi/g 02677 N 9104 3 2013 IDENTIFED 6383 [

Barium-137m  HE 0.09332 0.02955 pCi/g 008403 N 6612 2 1092 IDENTIFIED 3149 [
Bismuth-211  IRST 5.736 0.356  pCi/g 04131 Y 3515 2 1331 IDENTIFIED 4.784 [ﬂ(;‘.r
Bismuth-212  HE 2,087 07285 pCig 1469 N 0 6 0 FAIL_ABUND O

Bismuth-214 1.82 0.1298 pCig 0.1468 0200 608.7 2 1.553 IDENTIFIED 5752 [
Cadmium-109 JNT 5926 0521 pCiig 12001 Y 8679 3 1393 IDENTIFED 7923 [V UT
Cerium-143 - 97610 13850 pCi/g 0 N 0 6 0 SHORT_HLIF Q ]
Cesium-134 W4 0.165 0.03208 pCig 01171 0.100 0 6 0 FAIL,_ABUND 0 W] Ul Data rejected dus to low sbundance,
Cesium-135 bAy_ 0.6377 01507 pCig 0307 N 2696 1 1626 IDENTIFIED 2301 |
Cesium-137 / 0.09858 003122 pCi/g 0.08877 0100 6612 2 1092 IDENTIFIED 31.49 []
Gross Garvma 122 1435  pCilg 492 N 0 O
Lead-210 HE 1.763 04245 pCvg 1023 N 46.06 1 1312 IDENTIFIED 2376 [
Lead212  V 2351 0145 pCifg 01112 0.100 2382 2 1253 IDENTIFIED 2953 [
Lead-214 v 2082 01414 pCi/g 01503 0100 351.5 2 1331 IDENTIFIED 4.784 [
Nepmnium-237 WM. 1708 02337 pCig 03448 N 2679 3 1393 IDENTIFIED 7.923 [
Niobium-95m *4 1.775 0.149 pCi/g 04385 N 0 6 0 NOT_IDENTI 0 il
Potassium40 V' 026 141 pCifg 0.6388 1.00 1460 1 232 IDENTIFIED 347 []]
Promethium-149 HE 386 608.1  pCi/g 0 N o 6 0 SHORT_HLIF 0 1
Radium-224 A9 6292 06438 pCig 1192 Y 2412 1 1829 DDENTIFED 8988 44 Ut
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Radum226  V/ 182 01298 pCi/g 001468 Y 6087 2 1553 IDENTIFIED 5752 [ ]

Radium-228 269 02525 pCilg 02677 0500 9104 3 2013 IDENTIFED 6.883 |7

Sodinm-24 HE 1.67E+09 2.92E+00 pCifg 0 N o 6 0 SHORT_HLIF 0 I

Thallium-208 0.6956 005359 pCi/g 0.07344 0080 5827 1 1552 IDENTIFIED 6.773 |7

Thorium-228 M 2351 0145 pCi/g 01112 N 2382 2 1253 IDENTIFIED 2953 []

Thorium-232 WA 269 02525 pCig 02677 N 9104 3 2013 IDENTIFIED 6.883 []

Thotium-234 Y 1.67 04574 pCilg 1402 200 6269 2 1436 IDENTIFIED 2585 [J

Tin-126 ML/ 05724 005034 pCifg 01159 N 8679 3 1393 IDENTIFEED 7.923 []

Total Uranium 48855 136E-06 ug/s 20894 N 0 il

Uranium-238  HE 1.67 0.4574 pCi/g 1402 N 6269 2 1436 IDENTIFIED 2585 ]
ook Numbcr of lsotope.s 1dentlfled wn.h a keylme at lhls energy. - _ S o

‘Sa;:;)plﬁ [ CBE::‘ ll)‘:t: ‘ I;::: { S,'I‘.l;l ;):e _‘! Status !l lnstance Client Project Qnals : Zero'..’. qneue
245243005 24 FEB 10 12:00 ‘19MAR10 10:53 !23 |SAMPLE [LOAD LANL [g |Rcsp

Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Adt RptEre(%) Qual Qual Comment

Actinium-228 AL 1903 01926 pCiig 0243 N 9115 3 164 [IDENTIFED &.152 [

l’;‘:;‘_‘h“““m 01924 003763 pCi/g 004477 N 5111 1| 1611 IDENTIFED 1905 [

Bismuth-211 JT 5392 03364 pCig 0.3456 Y 3521 2 L1198 IDENTIFED 4337 (fyg

Bisrmuth-212  HE 1958 04814 pCi/g 1262 N 0 6 0 FAIL_ABUND 0 C

Bismuh-214  / 1758  0.1328 pCi/g 0.1174 0200 6096 2 1.455 IDENTIFIED 5483 [7]

Cadmium-109 JA)y 4923 05651 pCig 1064 Y 8726 3 1276 IDENTIFED 1049 [ UL

Cerium-143 - 30970 5965  pCig 0 N 0 6 0 SHORT_HLIF 0 N

Gross Gamma - 111 1.504 pCig 3.763 N 0 [

lodine-133 HE 6.05E+05 1.61E+06 pCi/g 0 N 0 6 0 SHORT_HLIF 0 I

lodine-133 - 7.72E+230 pCifg 0 N 0 6 0 SHORT_HLIF 0 [

Lead-212 v 2064 01181 pCi/g 01035 0100 2388 2 1156 IDENTIFIED 3.104 [}

Lead-214 1957 01335 pCilg 01272 0100 3521 2 1198 IDENTIFEED 4337 []

Neptunium-237 ML 1419 02206 pCig 03091 N 8726 3 1276 IDENTIFIED 1049 [

Potussium-40 3051 1594 pCifg 0.6149 100 1461 1 2155 IDENTIFIED 2977 [}

Radinm-224 AU 5424 06833 pCig 1109 Y 2418 1 1625 IDENTIFIED 1187 LY Uy

Radium-226 i/ 1758 01328 pCilg 01174 Y 6096 2 1455 IDENTIFIED 5483 [

Radium-228  V/ 1903  0.1926 pCi/g 0243 0500 9115 3 164 IDENTIFIED 8152 [

Sodium-24 HE 6ALE+08 2.17E+00 pCisg 0 N o 6 0 SHORT_HLIF 0 1}

Strontium-85 u 0.1418  0.02297 pCi/g 0.08404 Y 0 6 0 NOT_IDENTI 0 [l Ul Data rejected due to low abundance.

Thallium-208 V' 05444 0.04633 pCi/g 0.06412 0.080 5834 1 121 IDENTIFED 7.043 [

Thorium-228 LY 2064 01181 pCi/g 01035 N 2388 2 1156 IDENTIFIED 3.104 [}

Thorium-232 AL 1903  0.1926 pClg 0243 N 9115 3 1.64 IDENTIFIED 8152 [

Tin-126 A 04755 005459 pCiig 0103 N 8726 3 1276 IDENTIFIED 1049 [J

Total Uranium 51918 220E-06 ug/g 26222 N 0 0
*#+% = Number of isotopes it_ientiﬁed w1Lh a keyline at this energ;

B e | Due T Tye | S mtmce | Clln o Quals Zaro | quse
248243006 124-FEB 101200~ [I9MAR-101054 23 SAMPLE LOAD 1 AN 00ICEL N |RGSP

Name Result  Uncert. Units MDA RDL Energy *** FWHM Comb Act lltl;tErr(%) Qual Qual Comment

Actiniom-228  pa( 1422 0171 pCijg 62145 N 9117 3 1431 IDENTIFED 1027 [J

Q::_‘h“m“ HE 009868 003678 pCig 0.04065 N 5109 1 1491 IDENTIFIED 3688 [

Barium-137m  fdg, 0.642 005172 pCig 004958 N 6619 2 1.283 IDENTIFIED 6521 [

Bismuth-2il JRJT 4778 039 pCig 02933 Y 352 2 1147 IDENTIFED S048 [V Uy

Bismuth-212  HE 1977 04302 pCilg 116 N 0O 6 0 FAIL_ABUND 0 o

Bismuth-214 |~ 1367 01116 pCig 0.1054 0200 6096 2 1352 IDENTIFIED 5868 [

Cadmium-109 JA/T 1842 05237 pCg 1234 Y 8657 3 1268 IDENTIFIED 2805 (¢ VT

Cerinm-143 16400 4181  pCig 0 N 0 6 0 SHORT_HLIF 0 O

Cesiom-137  V 0.6782 005467 pCi/g 0.05238 0.100 6619 2 1.283 IDENTIFIED 6.521 []

Gross Gamumna 9674 1327 pCig 3627 N 0 r

lTodine-133 HE 1.61E+05 1.38E+06 pCi/g ¢ N 0 6 0 SHORT_HLIF 0 ™

Lead-212 v 1595 01243 pCig 008901 0.100 2387 2 09001 IDENTIFEED 3388 [

Lead-214  V 1734 01515 pCi/g 01067 0400 352 2 1147 IDENTIFIED 5048 []
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Mercury-203 TAJT 008367 002761 pCi/g 0.0589 0.100 2777 1 0.8755 IDENTIFIED 32.07 M FAy
Neptunium-237 HE 05309 0.1609 pCi/g 03585 N 8657 3 1268 IDENTIFIED 2805 [
Potassium40 1/ 2421 1313 pCifg 0471 100 1462 1| 1932 IDENTIFIED 3.306 [
Radium-224 =AU 4574 06087 pCig 09542 Y 2417 | 1512 IDENTIFED 1149 [V UF
Radiom-226 1367 01116 pCi/g 01054 Y 6096 2 1352 IDENTIFED 5.868 [
Radium-228 v 1422 0171  pCilg 02145 0.500 9117 3 1431 IDENTIMED 1027 [}
Sodium-24 HE 2.73E+09 1 .67E+00 pCilg 0 N 0 6 0 SHORT_HLIF 0 7
Strontium-85 LA’ 0.07904 002214 pCi/g 007479 Y 0 6 0 NOT_IDENTI 0 [#1 Ul Data rejected due to low abundanca.
Technetium-99m 2.25E+250 pCi/g 0 N 0 6 0 SHORT_HLIF 0 O
Thaltium20s V/ 04944 0.04878 pCi/g 0051 0080 5833 1 1482 IDENTIFIED 826 [J
Thorem-228  MA 1595 01243 pCilg 008901 N 2387 2 09001 IDENTIFED 3388 [
Thorium-232 MY 1422 0171 pCilg 02145 N 9117 3 1431 IDENTIFED 1027 [
Thorium-234 v 2705 08681 pCig 151 200 6345 2 1059 IDENTIFIED 13084 [
Tin-126 HE 91779 005059 pCilg 01196 N 8657 3 1268 IDENTIFED 2805 []
Total Uranium 80003 2.58E-06 ug/g 22478 N 0 ]
Uranium-238  HE 2705 08631 pCig 151 N 6345 2 1059 IDENTIFED 3034 [
**“—‘Number of i 1sotopes ldenuﬁed w1thakeylme at thls energy o B o -
Sa;:ll)ple | (i(;;l::t ll)‘:t: . 2::: 5 S’:‘I;:vele ‘[ Status i: Instance Cllent' Pro;ect Quals .“ Zero? é queue
mw&m 24-FEB 10 1zm |19 MAR-10 1055 2 ‘SAMPLE iLoAD nr LAN’L LANLO1004 ; {RGsP
Name Result Unccrl Umt.s MDA RDL Energy "“"FWHMCombAct RptEn(%) Qual Qunl Comment
Actinium-228 ML 1853  0.987 pCig 02566 N 9113 3 1744 IDENTIFIED 8863 [J
Annihilation Rad. . 01671 004556 pCig 0.05823 N 5111 | 2169 IDENTIFIED 2692 []
Barium-137m 05817 005103 pCi/g 0.08034 N 6618 2 1356 IDENTIFIED 7.782 [}
Bismuth-211  JNIT 4552 03752 pCilg 04246 Y 352 2 1231 IDENTIFIED 6779 [ Uy
Bismuth-212  HE 2528 05951 pCilg14l N 0 6 0 FAIL_ABUND 0 1
Bismuth-214 1.686 01311 pCi/g 0.1385 0200 6094 2 1411 IDENTIFIED 5992 [7]
Cadmium-109 IMT 4516 06653 pCig 1368 Y 8729 3 1329 IDENTIFIED 1366 [/ yr
Cadmium-115  HE 3688 7971 pCig 0 N o0 6 0 SHORT_HLIF 0 ]
Ceriurm-143 - 35020 6598 pCig 0 N 0 6 0 SHORT_HLIF 0 1
Cesiom-137 V 0.6145 005393 pCilg 0.08488 0,100 6618 2 1356 IDENTIRED 7.782 []
Gross Gamma - 1051 1435 pCi/g 4091 N 0 O
lodine-135 125E424 0 pCirg 0 N 0 6 0 SHORT_HLIF 0 O
Lead-212 197 01237 pCig 0.118 0,100 2387 2 1152 IDENTIFED 3621 [
Lead-214 1652 01436 pCig 01544 0100 352 2 1231 IDENTIFIED 6779 []]
Neptunium-237 A, 1302 02354 pCilg 04014 N 8729 3 1329 IDENTIFIED 13.66 [
Potassium40 V' 2724 1611 pCilg 0.6785 100 1461 1 2039 IDENTIFIED 3574 [}
Promethium-149 HE 158 6624 pCig 0 N 0 60 SHORT_HLIF 0 r
Radivm-224 Z1NS§ §945 08332 pCig 1266 Y 2416 1| 1846 IDENTIFED 1413 [V (i
Radivin226 168 01311 pCig 01385 Y 6094 2 1411 IDENTIFED 5992 []
Radium-228 V' 1853  0.1987 pCi/g 02566 0500 9113 3 1744 [DENTIFIED 3.863 [
Technetium-99m L1E+260 pCilg 0 N 0 6 0 SHORT_HLIF 0 N
Thallum 208 / 05546 0.06166 pCiig 0.07198 0,080 5833 1 1.598 IDENTIFIED 104 [}
Thorium-228 UL 197 01237 pCi/g 0118 N 2387 2 L1152 IDENTIFIED 3621 [
Thorium-232 R\ 1853  0.1987 pCig 02566 N 9113 3 1744 IDENTIFIED 8863 [ !
Tin-126 NAL 04362 006427 pCijg 01328 N 8729 3 1320 IDENTIFED 1366 [J ;
Total Uranium 6.2109 264E06ug/y 45388 N 0 [} |
*+** = Number of isotopes identified with a keyline at this energy. _ _ |
a - R L P P
248243008  24-FEB 101200 19MAR-101055 (23  SAMPLE |LOAD [T LANL  LANLO)OGAIGEL
' "Name Result Uncert. Units MDA RDL Energy *** FWHM Camb Act Rpt Ern(%) Qual Qual Comment
Actinium-228 &4 L6 02142 pCi/g 02847 N 9112 3 1675 IDENTIFIED 1194 [
::g“h“"“““ HE 013 004585 pCig 005826 N 5109 1 2216 IDENTIFED 35  [1
Barium-137m L 04588 005059 pCi/g 0.08224 N 6616 2 1476 IDENTIFED 1023 [
Bismuth-211 AT 4373 03832 pCig 04695 Y 352 2 1242 IDDENTIFED 7.2 [¥UT
Bismuth-214 V' 1457  0.1264 pCig 01529 0200 6092 2 1506 IDENTIFIED 7.102 [
Cadmium-109 TAJT 2043 0748 pCig 1806 Y  ®757 3 1275 IDENTIFED 3609 [{¥ u

03:.05FM
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Cadmium-115 HE 1.506 8349 pCig 0 N 0 5 0 SHORT_HLIF 0 ]
Cerium-143 49650 8609 pCi/g 0 N 0 5 0 SHORT_HLIF 0 (I
Cesium-137 v 0.4847 0.05346 pCi/g 0.08638 0.100 661.6 2 1476 IDENTIFIED 10.23 [}
Gross Gamma 3637 1.34 pCilg 2999 N 0 3
Iodine-133 HE 1.51E+06 2.15E+06 pCi/g @ N 0 50 SHORT_HLIF 0 [
Lead-212 v 148 0.116  pCvg 0.1337 0.100 2388 2 1317 DENTIFIED 5073 [
Lead-214 ‘f 1587 0.1458 pCi/g 01707 0.100 352 2 1242 IDENTIFIED 722 [
Neptunium-237 HE 05889 02243 pCig 0.5M7 N 8757 3 1275 IDENTIFED 3609 [
Niobium-95m HE 04755 0.1167 pCi/g 03714 N 0 50 NOT_IDENTI 0 [
Potassium40  V/ 2557 1.588 pCi/g 0.6874 1.00 1460 1 2037 IDENTIFIED 3.79¢ [
Radium-224 IMT 4,111 08499 pCi/g 1433 Y 2418 1 1.854 [IDENTIFIED 19.92 M v¥
Radium-226 1457 01264 pCijg 01529 Y 6092 2 1596 IDENTIFED 7.102 [}
Radium-228 v 1.6 02142 pCi/g 02847 0500 911.2 3 1.675 IDENTIFIED 11.94 13
Stwontium-85 LA 01229 003401 pCi/g 01103 Y 0 50 NOT_IDENTI 0 [vi Ul Data mjected due to low abundance.
Thallium-208 V 0.4687 0.06347 pCi/g 0.07607 0.080 583.3 | 1,755 IDENTIRED 1275 (7]
Thorium-228 AL 148 0.116 pCi/g 01337 N 2388 2 1317 IDENTIFIED 5073 [
Thorium-232 I/ 1.6 0.2142 pCi/g 02847 N 911.2 3 1675 IDENTIFIED 1194 []
Tin-126 HE 0.1974 0.07226 pCi/g 0.1758 N 87.57 3 1275 IDENTIFED 3609 [

EY-

*** = Number of isotopes identified with a keyline at this

B e bue b | Ty | St lmmce  Chent  ProjecQuis  Zero? | quene
MB243009  [24FEB-101200  19MAR101056 23  |SAMPLE |LOAD |1 IANL LANLOIOOMIGEL 1 [RGsP
Name Result Uncert. Units MDA RDL Energy *** FWHM Comb Act RptErr(%) Qual  Qual Comment
Actinium228 AM. 2083 02257 pCig 02363 N 9114 3 1995 IDENTIFIED 8461 [7]
Q:;"h“‘“‘m HE 0115 003523 pCig 00522 N 5109 1 2245 IDENTIFED 3023 [
Barium-137m KWL 05514 005134 pCi/g 0.06359 N 6618 2 1644 IDENTIFIED 7.674 (]
Bismuth-211 Y 505 03952 pCig 03749 Y 352 2 1358 IDENTIFED 5237 [V (]
Bismuih-212 v/ 1892 03938 pCi/g 07757 N 7276 | 1678 IDENTIFED 1959 [
Bismuth214 V' 1493 01231 pCig 0.1233 0200 6093 2 166 IDENTIFIED 5825 ()
Cadmium-109 JT 4992 06091 pCig 1247 Y 8725 3 13 IDENTIFED 1126 |V UE
Cadmium-115 HE 7718 7006 pCiig 0 N 0 100 SHORT_HLIF 0 []
Cerium-143 ™ 45030 7675  pCilg 0 N 0 100 SHORT_HLIF 0 I3
Cesium-134  Ld 0.1045 0.04088 pCig 0.09321 0.200 0 10 0 FALLL ABUND 0 Wi Ul Data rejected dua 10 low abundance.
Cesiim 137y 05825 005426 pCig 006717 0100 6618 2 1644 IDENTIFED 7.674 [7]
Gross Gamma 11.75 1.559 pCi/lg 3149 N 0 ]
lodine-133  HE  3.01E+06 1.71E+06 pCi/g 0 N 0 100 SHORT_HLIF 0 0
Lead-212 v 2111 01533 pCig 01029 0100 2387 2 1163 IDENTIFIED 2977 [
Lead-214 v 1833 01521 pCig 0.1309 0100 352 2 1358 [DENTIFED 5237 [
Molybdenum-99 HE 3454 4507  pCig © N 0 100 SHORT_HLIF 0 0
Nepmnium?237 WA, 1439 02315 pCUg 03645 N 8725 3 13 DENTFED 1126 [
Niobium95 ~ HE 01035 002966 pCig 009200 N 0 10 0 NOT_IDENTI 0 rl
Niobium95m HE 03317 008862 pCi/g 02685 N 0 10 0 NOT_IDENTI 0 1
Poussium-40 |/ 3223 17 pCilg 05367 100 1461 | 2467 IDENTIFIED 2616 [
Radium-224 INT 5084 07601 pCig 1102 Y 2418 | 1.886 IDENTIFED 1357 W) UT
Radium226 v 1493 0231 pCi/g 01233 Y 6093 2 166 IDENTIFED 5825 [
Radium228 V 2483 02257 pCi/g 02363 0500 9114 3 1995 IDENTIFIED 8461 [J)
Silver-110m  HE  0.08462 002419 pCig 007576 N 0 10 0 NOT_IDENTI 0 rl
Sodium24  HE  142E+092.33E+09 pCilg 0 N 0 100 SHORT_HLIF 0 [l
Strontium-85  |_4 01686 002886 pCilg 0.09155 Y 0 10 0 NOT_IDENTI 0 6 Ul Data rejected dua to low abundance.
Thalliom-208  V 0.5916 005597 pCig 0.05919 0.080 583.0 | 1827 IDENTIFED 7.756 [
Thorium-228 kA, 2111 01533 pCi/g 01029 N 2387 2 1163 IDENTIFIED 2977 [
Thorium-232 MA 2083 02257 pCig 02363 N  Oll4 3 1995 WENTIFED 8461 [
Thorium-234  \/ 2767 1073 pCig 2075 200 63.19 2 08779 IDENTIFED 37.74 [0}
Tin-126 AL 0.4822 0.05885 pCi/g 0.1209 N 87.25 3 13 IDENTIFIED 11.26 [}
Total Uranium 8275  3.19E06 ug/g 30901 N 0 [J
2 i

Uranium-238 HE 2.767 1.073 pCi/g 2075 N 63.19 0.8779 IDENTIFIED 37.74

¥** = Number of isotopes identificd with a keyline at this energy.
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; C;:l::t []::: g:’s’: ( S,;;l:ele li Status g Instance - Client Proj(.e.cf.Quals :; ?ero? ; qugue.
4FEB-101200  |I9MAR-1010:57 |23 |SAMPLE |LOAD |1  LANL 'LANLOIOO4IGEL N RGSP |
Name  Result Uncert, Units MDA RDL Energy *>* FWHM Comb Act Rpt Err(%) Qual  Qual Comment

Actinium-228 LU 2147 02449 pCilg 02611 N 9112 3 163 IDENTIFED 9631 [

Q:‘gfﬁilaﬁm 01762 004229 pCifg 005695 N 5109 1 1701 IDENTIFIED 23.44 [J]

Barium-137m MA 07092 006415 pCig 007914 N 6617 2 1511 IDENTIFED 7152 [}

Bismuth-211 TRV 5028 0372 pCig 03717 Y 3519 2 1218 DENTIFED 5322 [ yT

Bismuth-212  HE 2209 0458 pCigl1494 N 0 7 0 FAIL_ABUND 0 0

Bismuth-214 W 144 01241 pCilg 01298 0200 609.3 2 1344 IDENTIFED 6.099

Cadmium-109 YMT 4935 04936 pCi/g 0.8509 Y 8724 3 1,129 IDENTIFIED 845

Cadmium-115  HE 1685 8195 pCilg 0 N 0 70 SHORT_HLIF 0

Cerium-143 23010 5373 pCig 0 N 0 70 SHORT_HLIF 0

Cesium-137 ¢/ 0.7492 0.0678 pCi/g 008361 0.100 661.7 2 1.511 IDENTIFIED 7.152

Gross Gamma 11.51 1.461 pCi/g 3864 N 0

lodine- 135 413E+230 pCi/g 0 N 0 70 SHORT_HLJF 0

lead-210 ¥ 2678 04103 pCig 06747 N 466 1 08013 IDENTIFED 14.44

Lead-212 1986 01312 pCi/g 0.00406 0.100 2386 2 09562 IDENTIFED 3.32

Leud-214 1825  0.45§ pCig 01352 0100 3519 2 1218 IDENTIFED 5322

Nepunium-237 1423 02061 pCifg 02436 N 8724 3 1129 IDENTIFED 845

Potassivm-40 2821 1549  pCig 05113 100 1461 1| 2143 IDENTIFIED 3.467

Promethium-149 HE 6835 6325 pCifg 0 N 0 70 SHORT_HLIF 0

Radium224 TAT 5494 07143 pCig 1009 Y 2417 1| 1588 IDENTIFIED 11.89

Radium-226 v/ 1444 01241 pCifg 01298 Y 6093 2 1344 IDENTIFIED 6.099

Radium228 V' 2147 02449 pCi/g 02611 0500 9112 3 163 IDENTIFED 9631

Sodium-24 HE 6.46E+07 2.30E+09 pCi/g 0 N 0 70 SHORT_HLIF 0

Technetium-99m 3.15E+250 pCilg 0 N o0 70 SHORT_HLIF 0

Thalium-208 ¥ 0.4994 005599 pCi/g 0.06981 0,080 5834 1| 1295 [IDENTIFIED 9.694

Thorium228 WA 1986  0.1312 pCifg 009406 N 2386 2 09562 IDENTIFED 3.32

Thorum232 W 2047 02449 pCi/g 02611 N 9112 3 163 IDENTIFED 9.631

Torum23a ¥ 1638 04794 pCug 0.8792 200 6335 2 07877 IDENTIFIED 27.69

Tin-126 ne 04767 004769 pCig 008203 N 8724 3 1.129 IDENTIFIED 8.45

Total Uranium 4.9801 1.43E06 uglg 1314 N 0

Uranium-238  HE 1638 04794 pCiig 08792 N 6335 2 0.7877 IDENTIFED 27.69
*** = Number of isotopes idcntified with a keyline at thisenergy. _

Sa;:t]a)ple CDOil::t %l ]l;:; 2::: ' S;';:e e | Statns i Instance Client ©  Project Quals ;‘ Zero? || queue
248248001 24FEB-101200  [19-MAR-101058 23 SAMPLE [LOAD |1 LANL LANIOIOGGEL N [RGSP
T Name Result Uncert. Unlts MDA  RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Acinium-228 &AL LSTL  0.1942 pCug 02386 N 9117 3 1613 IDENTIFED 85 [

Q;‘(’;A"‘"““““ 01492 0.03768 pCilg 004843 N 5114 1 2047 IDENTIFED 249 [}

Bismuth-211  JNY 4485 03149 pCig 03672 Y 3522 2 1311 [IDENTIFIED 5.355 ﬂ,h,q:

Bismuh-212  HE 1819 03875 pCiiglall N O 6 0 FALL_ABUND 0 -

Bismuth-214  / 1477 0.1142 pCig 0.1191 0200 6097 2 1399 IDENTIFIED 5936 [

Cadmium-109 gy 2786 05599 pCig 1458 Y 703 3 1029 DENTIED 1954 (Y {}f

Cadmium-115 HE 576 659 pCifg 0 N 0 &6 0 SHORT_HLIF 0 O]

Cerium-143  — 13840 4350  pCig 0 N 0 6 © SHORT_HLIF 0 M

Cesium-134 \,A' 0.1363  0.03253 pCig 01017 0.100 O 6 0 FAIL_ABUND 0 [ Ul Data rejected due to low abundance.

Gross Gamma 1008 1326 pCig 3929 N 0 (]

Lead-212 v 1941 01158 pCig 0103 0100 239 2 1229 IDENTIFED 3.116 [

Lead-214 v 1628 01228 pCig 01295 0100 3522 2 1311 IDENTIFED 5355 [J

Mercury-203  APy) 02747 005915 pCilg 0.06973 0100 2789 1 6269 DENTIFIED 2102 [4 Ul  Dals rejectod due 1o high peak-widin

Neptonium-237 HE 08031 0182 pCijg 04516 N 87.13 3 1020 IDDENTIFED 1954 [

Potassinm-40 \/ 30.18 1.637 pCi/g 0.519¢ 1.00 1461 1 2026 IDENTIFIED 3.106 [}

Radinm-224 INT 5605 0736 pCig 1104 Y 2421 1| 1821 DENTFIED 1232 [V UL

Radium-226 / 1477 01142 pCig 01191 Y 6097 2 1399 IDENTIFED 593 [

Radinn-228 1871 01942 pCig 0.2386 0500 9117 3 1613 IDENTIFED 85 [ i

Sodium.-24 HE 2.01E+09 1.97E+09 pCi/g 0 N o0 6 0 SHORT_HLIF 0 [
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Swoniumss kA 01226 00241 pCig 00916 Y O 6 0 NOT_IDENT] 0 [V Ul Data rejected due to low abundance.

Thallium-208 v 0575 005182 pCi/g 0.05856 0.080 583.6 | 1504 IDENTIFED 7.787 [

Thorium228  MA 1841 01158 pCi/g 0003 N 239 2 1229 IDENTIED 3116 [

Thorum232 WA 1871 01942 pCijg 02386 N 9117 3 1613 IDENTIFED 85 [

Tin-126 M 02691 005409 pCi/g 0.1416 N 8713 3 1.029 IDENTIFED 1954 [

Total Uranium 40734 224E-06 ug/lg 39685 N 0 C
*** = Number of 1sotopes1denuﬂedwnhake line atLtusenergy o o o L

Sample Cl(;l:::t Il’;ﬁ , S;‘";‘::‘ | smmsﬁ Instance | Client iject Quals Zem"I quene |
248248002 B-10 12:00 19MAR 101053 23 SAMPLE [LOAD I ILANL ‘LANLOIOGAIGEL §N RGSP

Name Result  Uncert. Umts MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Actinium-228 A 2501 02242 pCifg 02576 N 9117 3 1814 IDENTIFED 6.815 [

l‘:‘::‘ih“m" - 01781 003566 pCg 004774 N 511 1 1757 IDENTIFED 198 []

Bismuth-21100T 4977 02898 pCig 03653 Y 3518 2 1333 IDENTIFIED 487 Rlyy

Bismuth-212 ) 3315 04652 pCi/g 1355 N 0 6 0 FAIL_ABUND 0 |l

Bismuth-214 1632 0.1047 pCig 0.1217 0200 6094 2 1409 IDENTIFIED 5047 [

Cadmium-109 TR 4459 04999 pCig 1397 Y 87.27 3 1393 IDENTIFIED 1029 U Ut

Cerum-143  _. 65260 9301  pCilg 0 N o0 6 0 SHORT_HLIF 0 1

Cesium-135  HE 03981 0.1012 pCifg 03366 N 0 6 0 NQT_IDENTI 0 3

Gross Gamma - 1245 1705 pCig 4877 N 0 1

lodine-133 HE 2.89E+06 1.74E+06 pCifg 0 N 0 6 0 SHORT_HLIF 0 O

Lead-212 v 2268 01038 pCug 009809 0.100 2386 2 1244 IDENTIRED 277 [

Lead-214 v 1.806  0.1164 pCi/g 01328 0100 351.8 2 1333 IDENTIFED 487 []

Neptunium-237 LA 1285 01973 pCifg 04445 N §727 3 1393 IDENTIFIED 1029 [}

Niobium-05m A 0.6726 009472 pCi/g 03134 N © 6 0 NOT_IDENTI 0 ]

Potassium40 V 3365 1557 pCijg 04414 100 1461 1 1976 IDENTIFIED 2745 [

Radium-224 T 6533 08202 pCig 1051 Y 2415 1 2083 IDENTIFED 1223 R4 UX

Radium-226 1632 01047 pCvg 01217 Y 6094 2 1409 IDENTIFIED 5.047 [9)

Rudium-228 2501 02242 pCi/g 0.2576 0500 9117 3 1814 IDENTIFED 6815 [

Strontium-85 WA 0.1319  0.02559 pCi/g 0.08389 Y 0 6 0 NOT_IDENTI 0 [#) Ul Data rejected due to low sbundance,

Thallium-208  V 05688 0.04576 pCilg 0.06206 0.080 5833 1 139 IDENTIFED 7.295 [

Thorium-228  MA, 2268 01038 pCijg 0.09809 N 2386 2 1244 [IDENTIFED 277 [}

Thorium-232 WA 2501 02242 pCilg 02576 N 9117 3 1314 IDENTIFEED 6815 [

Thorum 234V 348 1113 pCilg 2548 200 6348 2 1375 IDENTIFED 30.72 [

Tin-126 v 04308 004829 pCi/g 0.1356 N 8727 3 1.393 IDENTIFED 1029 [

Total Uranium 10401 3.31E-06 ug/g 37939 N 0 O

Uranium238  HE 348 1.113  pCilg 2546 N 6348 2 1375 IDENTIFED 3072 [
A = Number of isotopes identified w1th a key]me at this energy.

B— T - t . 3 :

Sa;rla)ple o ‘Clgg::' ‘! \ DP::"S ]‘ S;,'; ;)ele Status |J Instance ' Chem Project Quals + Zero? ﬁ queue
248248003 24 FEB-10 1200 s MAR 10 10 59 23 SAMPIE |LOAD '1 LANL LANLDI [QEL, N \R“GSP
' Name Rmult Uncer‘l Units MDA RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual éomment -

Actinium-228 AA, 1947  0.1845 pCi/g 02318 N Ol16 3 1567 IDENTIFIED 7304 [

Q_‘:;ih““‘m" 01926 00318 pCijg 0.04667 N 5111 1 2246 IDENTIFED 1624 [

Bismuth-211 JNT 4977 0278 pCig 03173 Y 3518 2 1503 IDENTIFIED 4.615 N Vi

Bismuth-212 |\ 2327 04469 pCig 1197 N 0 8 0 FAIL_ABUND 0 [

Bismuth-214 1519 01002 pCi/g 01081 0200 6093 2 1.658 IDENTIFIED 5256 [

Cadmium-109. T 3141 05003 pCifg 1518 Y 87.11 3 1359 IDENTIFED 1533 [V (U

Cerium-143  — 67440 9264  pCig 0 N 0 g 0 SHORT_HLIF 0 £

Cesum 134 LA 0.1468 004149 pCi/g 0.09244 0100 0 8 0 FAIL_ABUND 0 Ul Data rejected dus to low abundsnce.

Cesium-135  HE 0.4043 008767 pCilg 02945 N 0 8 0 NOT_IDENTI 0 O

Gross Gamma = 1119 1412 pCug 4193 N 0 0

Lead-212 v 1.883  0.0889 pCi/g 0.09597 D100 2385 2 1327 IDENTIFIED 2967 [

Lead-214 v 1.806  0.1127 pCig 01154 000 3518 2 1503 IDENTIFIED 4615 [

Neptunium-237 ML 0.9054 01726 pCug 04455 N B7.11 3 1359 IDENTIFIED 1533 [

Niobium-95m kA4 0.7823 00899 pCig 0307 N 0 3 0 NOT_IDENTI 0 1

Potussium-40 1/ 3544 1592 pCi/g 05015 1.00 1461 1 1977 IDENTIFIED 2645 (]
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Promethium-149 HE 7681 5465 pCig 0 N 0 8 0 SHORT_HLIF 0 [
Rudium-224 INT 5031 05962 pCig 1028 Y 2415 | 1881 IDENTIRED 115 W UL
Radium-226 vV 1519 0.1002 pCiz 01081 Y 609.3 2 1.6458 IDENTIFIED 5256 [
Radium-228 Y 1947  0.1845 pCig 02318 0500 9116 3 1567 IDENTIFIED 7.304 [
Sodium-24 HE 1.80E+09 2.19E+09 pCi/g 0 N 0 8§ 0 SHORT_HLIF O -
Swontiom-85 LA 02394 002407 pCUg 008393 Y © B O NOT_DENTI 0 f¥l U Deta rejected due o low abundance.
Thaltivm-208 v 06314 0.04772 pCi/g 0.05842 0,080 5832 1 1597 IDENTIMED 6744 [
Thorium-228 |\ 1883 00889 pCig 009597 N 2385 2 1327 IDENTIFED 2967 [
Thorium-232 WAL 1947 0.845 pCig 02318 N 9116 3 1567 IDENTIFED 7.304 []
Tin-126 A 03034 004833 pCilg 01477 N 8711 3 1359 IDENTIFED 1533 [J
Total Uranium 49248 258E-06 ug/g 30674 N 0 [
*++ = Number OflSOI()pCb 1denuﬁed w1th a keylme at tth energy ) S _ _ o
Sa;xll)ple ; C;;::‘:tt Il:::: ‘ Il),::: { S;ﬁe g Status 5; Instance Chent Project Quals Zero?f queue
24824804  24FEBI01200  19MARIOII00 123 |SAMPLE |LOAD | LANLOWOOMGEL N RGSP
Name Result Uncert. Units MDA RDL Energy ++* FWHM Comb Act Rpt Ern(%) Qual ‘Qual Comment
Actinium-228  lAL 2426 02403 pCiig 02672 N 9108 3 1796 IDENTIFED 8001 [J
2:(’,‘“‘“"“"“ 0.1543 004849 pCig 005405 N 5103 1| 2007 IDENTIFIED 3111 [}
Bismuh2rt LNT §353 03882 pCig 03634 Y 352 2 (349 IDENTIFED 57% VO[T
Bismuth-212  HE 2097 055 pCg1487 N 0 5 0 FAIL_ABUND 0 O
Bismuth-214 1767 01417 pCifg 01451 0200 6092 2 1301 IDENTIFIED 6.184 [
Cadmium-109 J))j 478  OS5113 pCig 1058 Y 8738 3 1224 IDENTIFIED 9521 [ Y[
Cadmivm-115 HE 3946 827 pCi/g 0 N o0 50 SHORT_HLIF 0 [7]
Cerium-143 26630 5587  pCilg 0 N o0 50 SHORT_HLIF 0 ] ;
Cesium-13d L 4 0.1386 0.05629 pCi/g 0.132 0100 0 5 0 FAIL_ABUNDO fw] Ul Data rejected due to low abundance. ;
Gross Gamma 1116 1515  pCilg 4276 N ) 3 |
Lead-210 HE 1576 04429 pCi/g 08315 N 4644 1 08426 IDENTIFIED 27.57 []]
Lead-212 \"4 2386 01417 pCi/g 01113 0100 2387 2 1088 IDENTIMED 3097 [
Lead-214 1906 01504 pCvg 0134 0100 352 2 1349 IDENTIMED 5736 [
Nepwnium237 Mh. 1378 02064 pCig 03035 N 8738 3 1224 IDENTIFED 9521 [J
Potassium-40 2596 1561 pCilg 0.7454 100 1460 1 192 IDENTIFED 4054 [
Radiom-224 TNT 5361 09291 pCig 1193 Y 2417 1 1939 IDENTIFIED 1673 [V UJ !
Radium226 1767 01417 pCig 01451 Y 6092 2 1301 IDENTIFED 6.184 [
Radim228 v/ 2425 02403 pCig 02672 0500 9108 3 179 IDENTIFED 8001 [
Sodinm-24 HE 1.98K+09 2.77E+09 pCi/g 0 N 0 50 SHORT_HLIF 0 I
Thallium208  \/ 07112 006582 pCilg 0.07343 0.080 5832 1 1.189 IDENTIFIED 7.959 [
Thorium-228 WM, 238 01417 pCig 0.1113 N 2387 2 1.088 IDENTIFIED 3.007 [T
Thoriem-232 W& 2426 02403 pCig 02672 N 9108 3 1796 IDENTIFIED 8.001 [
Thorium-234 2653 06142 pC¥pg 1121 200 6336 2 1.117 IDENTIFIED 21.11 [7)
Tin-126 04617 004939 pCi/g 0162 N 8738 3 1224 IDENTIFIED 9521 [
Total Uranjum 8.104  1.83E-06 uglg 16704 N 0 C}
Uranium-235 U2 04898 01508 pCi/g 03541 0500 1438 1 1508 IDENTIFED 3156 [# U¥
Uranium-238 MM 2.653 06142 pCig 1021 N 6336 2 1117 IDENTIFED 21.11 [J
*#* = Number of i isotopes 1denuﬁed wnth a keylme at this energy. o N
...... Sa;';)"le. | l CDO::::‘_ T‘; ll)l:; I;:;': I S;:;:;:e L .Status | lnstance i Client ' ) Pm.iect Quals " Zero? | quene
248248005 \24-FE.B-101'100 \19-MAR mum '23 'SAMPLE ]LOAD ‘1 ' /LANL iumwl N RGSP
Name Result  Uncert. Units ﬁim RDL Energy +++ FWHM Comb Act Rpt Err(®) Qual Qual Comment
Actinium-228 WAL 2337 01931 pCilg 01836 N 9106 3 1959 IDENTIFIED 5976 [
Q;‘:;_“‘“a“"" 01092 002812 pCi/g 003616 N 5107 1 1813 IDENTIFED 2554 [
Bismuth-211 TWT 473 02503 pCi/g 02615 Y 3518 2 1342 IDENTIFIED 4.195 [W V]
Bismuth-212 A 2539 0.429 pCi/g 09884 N 0 11 0 FAIL_ABUND 0 O
Bismuth-214 |/ 128 0.09228 pCi/g 0.08455 0200 6091 2 162 IDENTIFIED 5638 [
Cadminm-109 DNT 3269 04783 pCiig 1297 Y 8732 3 1175 IDENTIFED 1438 [V Ui
Cerium-143 -~ 49200 6921  pCig 0 N 0 110 SHORT_HLIF 0 O
Cesium-134 LA 0.1277 0.02682 pCi/g 0.07546 0.100 0 1o FAIL_ABUND 0 [ Ul Data jacted due to low abundance.
Fwopum-155  HE 0.1999 004854 pCig 01765 N 0 11 0 FAIL_ABUND 0 0
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Gross Gamma  — 1M17 1335 pCifg 2897 N 0 [l
lodine-133 HE LOGE+06 1.21E+06 pCi/g 0 N © 11 0 SHORT_HLIF 0 ]
Todine-135 = 3.08E+230 pCi/g 0 N © 110 SHORT_HLIF ¢ ]
Lead-212 1954 008658 pCi/g 0.07¢85 0100 2386 2 1202 IDENTIRED 2576 {1
Lead 214V 172 01025 0.100 3518 2 1342 IDENTIFIED 4.195 [
Neptunium-237 AL, 09133 0.1679 N 8732 3 1175 IDENTIFIED 1438 [
Niobium95  HE 007394 0.02248 N © 10 NOT_IDENTI 0 0
Nicbium-95m HE 0.2429  0.0659%6 N 0 110 NOT_IDENTI 0 O
Potassium-40 V' 3362  1.468 100 1460 1 2002 IDENTIFIED 2.158 [
Promethium-149 HE 2443 4375 N © 110 SHORT_HLIF 0 O
Radium-224 ZINT 5785  0.6343 Y 2415 | 1865 IDENTIFED 106 iVt
Radium-226 |/ 128 0.09228 Y 6091 2 162 IDENTIFED 5638 [
Radium-228 2137 0.1931 0500 9106 3 1959 IDENTIFIED 5976 []
Strontium-85 k4 0.09216 0.01801 Y 0 1 0 NOT_IDENTI 0 ¥ Ul Dats rejected due 1o low abundance.
Thallium-208 |/ 05997  0.04146 0080 5828 1 1528 IDENTIFIED 5701 [
Thorum-228 W, 1954  0.08658 N 2386 2 1202 IDENTIFIED 2576 [
Thorium-232 W4 2137 01931 pCirg 01846 N 9106 3 1959 IDENTIFIED 5576 [
Tin-126 e 03061 004621 pCig 01331 N 8732 3 1175 IDENTIFIED 1438 [
Total Uranium 51231 2.78E-06 ug/y 3.77 N 0 ]
Zinc-65 HE 01775 0.0475 pCilg 0.15§7 N 0 110 NOT_IDENTI 0 i
*** = Number of isotopes identified with a keyline at this ’"e'gy- . o e o
Sa?;)ple ﬁ C;;:::t | Il;::: I;:z: : S;];;;le | Status :i Instance i Chenl - Projed Quals .?fro'.’ q.l.l.ﬂle;
248248006 24-FEB-101200  [19-MAR-101101 |23 ISAMPLE LOAD |1 ' LANL LAN un GEL N [RGSP
Name Result Uncert Units MDA RDL Energy b FWHM Comb Act RptErr(%) Qual Qual Comment :
Actinium-228 A 2435 02609 pCig 03087 N 9109 3 1473 IDENTIFIED 8977 [ |
Qﬂhﬂ“ﬁ"“ 0.2155 0.04455 pCi/g o.omrg N 5108 1 1841 IDENTIFED 20.11 [J
Bisowth-21] JENT 5233 03672 pCig 03419 Y 3518 2 1089 IDENTIFED 5374 §B U
Bismuth-212  HE 2392 0618 pCigl654 N 0 7 0 FALL_ABUND 0 O
Bismuth-214 1533 0143 pCig 01327 0200 609 2 1.185 IDENTIFED 7204 [
Cadmium-109 JMT 464 04302 pCig 0.721 Y 83 3 09418 IDENTIFIED 8005 Y UYL
Cerium-143 26320 5116  pCilg 0 N 0 70 SHORT_HLIF 0 ]
Cesium-134 L4 02058 004563 pCi/g 0429 0100 0 7 0 FAIL_ABUND 0 [ Ul Data rejected due 10 low abundanca.
Gross Gamma — 11.85 1.414  pCi/g 3995 N 0 [
Todine-133 HE 4.96E+05 1.94E+06 pCig 0 N 0 70 SHORT_HLIF 0 il
lodine-135 554E+230 pCilg 0 N © 70 SHORT_HLIF 0 3
Lead210  V 184 03418 pCi/g 0.6452 N 4649 1 06835 IDENTIFEED 1797 [J
Lead-212  V 2304 01312 pCig 0.08925 0100 2385 2 0.8658 IDENTIFIED 2736 [7)
Lead-214 V' 1899  0.1432 pCig 01245 0100 351.8 2 1089 IDENTIFEED 5374 [
Molybdenum-99 HE 32.84 61.84 pCilg 0 N 0 7 0 SHORT_HLIF 0 ]
Neptunium-237 JA_ 1338 01872 pCiig 02008 N 873 3 09418 IDENTIFED 8005 [
Potassium40 323 1789  pCirg 0.666) 1.00 1460 1 2096 IDENTIFED 353 [ j
Radium-224 JNT 6503 05564 pCig 09592 Y 2414 1 1605 IDENTIFED 7312 [} Uy
Radium-226 V' 1533 0143 pCi/g 01327 Y 609 2 1185 IDENTIFED 7204 [T}
Redium-228 2435 02609 pCilg 03091 0500 9109 3 1473 IDENTIFED 8977 [J
Sodium-24 HE 2.15E+09 2.99E+09 pCi/g 0 N 0 70 SHORT_HLIF 0 ]
Thallium-208  +/ 0.6283 0.06197 pCilg 0.072§9 0,080 583.1 1 1129 IDENTIFIED 8227 [
Thorium-228 (M. 2304 01312 pCi/g 0.08925 N 2385 2 08658 IDENTIFIED 2736 [
Thorium-232  MA 2435 02609 pCisg 03097 N 9109 3 1473 IDENTIFIED 8977 [
Thorium-23¢  V/ 2034 05212 pCijg 0.8382 200 63.16 2 09756 IDENTIFIED 2398 [
Tin-126 04482 004156 pCi/g 0.07039 N 873 3 0.04138 IDENTIFIED 8005 |
Total Uraniwm 60615 1.55E-06 ug/g 1.4 N 0 (1
Uranium-238 A 2034 05212 pCig 0 N 63.16 2 09756 IDENTIFIED 2398 [
*** = Number of i isotopes )denuﬁed wnh a keyhne at ﬂns S N i
M Sm | b W sews el oo 2a |
348248007  24FEB-101200  |I9MAR-1011:02 |23  'SAMPLE |[LOAD |I LANL  LANLOIOOMIGEL. N [RGSP
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Result  Uncert. Units MD RDL Energy *** FWHM Comb Act Rpt Err{%) Qual Qual Comment

Actinium-228 WA 2101 02048 pCig 02068 N 9118 3 1701 IDENTIFIED 7452 [}

Annihilation Rad. HE 0,083 003271 pCi/g 0.04609 N 5108 1 1.631 IDENTIFIED 29.84 [

Bismuth-211 INT 4641 03108 pCig 02878 Y 352 2 1.184 [DENTIFED 4687 [V UZT

Bismuth-212 LA 2.49 04044 pCig 1126/ N O 50 FAIL_ABUND 0 O

Bismuth-214 1452 0.1096 pCig 0.1032 0200 609.6 2 1.337 IDENTIFIED 5078 [}

Cadmium-109 . TNT 4755 05044 pCifg 1.078) Y 8735 3 1361 IDENTIFED 9515 [ U3

Cerium-143  ~ 35640 5854  pCiig 0 N o0 50 SHORT_HLIF 0 |

Cesium-134 KA 0.1637 0.03128 pCi/g 009272 0.100 O 50 FAIL_ABUND 0 vl Ul Data rejectad due to low abundanca.

Europivm-155  HE 01777 00667 pCiig 01617 N 1054 1 1456 IDENTIFIED 3728 [

Gross Gamma — 11.61 1425 pClg 4.138) N 0 ]

lodine-135 - 693E+230 pCifg 0 N 0 50 SHORT_HLIF 0 i

Lead-212 Y 2201 01301 pCi/g 0.08394 0100 2387 2 1223 IDENTIFIED 254 ({7

lead214  V 1.684 0122 pCi/g 0.1047 0.100 352 2 1184 IDENTIFIED 4.687 [

Nepruninm-237 MA_ 1371 02044 pCig 0314 N 8735 3 1361 [DENTIFEED 9.515 []

Potassium-40  / 3206 1606 pCug 04452 100 1462 1 2028 IDENTIFED 2462 []]

Radium-224 JNT 518  0.6953 pCig 08994 Y 2417 1 1771 ENTIFED 125 [W U

Radium-226 1452 01096 pCig 01032 Y 6096 2 1387 IDENTIFED 5078 [

Radium-228 2201 0.2048 pCi/g 0.2063 0500 9118 3 1701 IDENTIFIED 7452 [

Technetium-99m 9.02E+25 0 pCig 0 N 0 50 SHORT_HLIF 0 n

Thallium-208 'V 0.6249 005394 pCi/g 0.05841 0.080 5834 1 1346 IDENTIFIED 6937 [

Thorium-228 LM, 2201 01301 pCi/g 008394 N 2387 2 1223 IDENTIFIED 254 []

Thorium-232 MY, 2101 02048 pCig 02063 N 9118 3 1701 IDENTIFIED 7452 [}

Thorum-234 V' 1958 07933 pCijg 1.687| 200 63.12 2 0756 I[DENTIFIED 3953 [

Tin-126 W 04593 004873 pCi/g 01045 N $7.35 3 1361 IDENTIFIED 9.515 [7]

Total Uranium 57276 236E-O6ug/g 25122 N 0 [}

Uranium-238  HE 1958 07933 pCig 1.687| N 6312 2 095 IDENTIFIED 3953 F)
o Numbcr of isotopes ldentlﬁed wuh akeylme at t}us ergy. o _ e

Sample ! Collect. Run | Days v Sample Status 1! Instance r Client ., Project Quals : Zero? | queue
e Ay Date ... . Date | Past . Type '\ s : i
248248008 2%4- FEB 10 12:00 ‘19 MAR-10 11:03 23 SAMPLE [LOAD ,1 [LANL LANLOIOO4GEL, N IRGSP

Name Reali Uncert, Units MDA~ RDL B Energy #** FWHM Comb Act Rpt Err(%) Qual Qual Comment

Actinium-228 ™A 2282 02605 pCig 02774 N 911 3 133 IDENTIFED 8498 [

Q:;_“’“““"“ 01479 004137 pCilg 0.06448 N 5105 1 1466 IDENTIFIED 2761 [

Bismuth-211 538 03716 pCi/g 04311 Y 3518 2 1212 IDENTIFIED 498 [¥ Ut

Bismuth-212  HE 2236 04953 pCip 1398 N 0 120 FAIL_ABUND 0 O

Bismuth-214  V/ 1502 0123 pCi/g 0.135¢ 0200 6092 2 1429 IDENTIFIED 6449 []

Cadmium-109 JAJT 4861  0.6612 pCilg 1.938) Y 8§77 3 1226 IDENTIFED 1559 [(ff T

Cadmium-115  HE 2994 8312 pCifg 0 N © 12 0 SHORT_HLIF 0 O

Cerium-143 72340 10810 pCig 0 N 0 120 SHORT_HLIF 0 ]

Cesium-13¢ LA 0176 005056 pCi/g 0.1195 0.100 0 12 0 FAIL_ABUND 0 [¥} Ul Data rejected dus to low abundancs.

Gross Gamma 12.85 1733 pCi/g 5332 N 0 7

lodine-133 HE 2.29E+06 2.03E+06 pCi/g 0 N o 12 0 SHORT_HLIF 0 I

lodine-135 2.28E+240 pCi/g 0 N o0 12 0 SHORT_HLIF 0 3

Lead-212 v 2.4 0.1395  pCi/g 0.1 0.100 2385 2 1129 IDENTIFED 2984 [’}

Lead-214 \4 1952 01452 pCig 0.1 0100 3518 2 1212 IDENTIFIED 498 [

Motybdenum-99 HE 6191 5434 pCilg 0 N o0 12 0 SHORT_HLIF 0 )

Nepuninm237 MA 1171 02267 pCilg 05469 N 87.17 3 1226 IDENTIFED 1559 [

Niobium95  HE 01168 003444 pCi/g 01119 N 0 12 0 NOT_IDENTI 0 M

Niobium-95m 0.8793 0.1186 pCig 03814 N O 12 0 NOT_IDENTI 0 ]

Potassium-40 3705 2264 pCilg 0.7056 100 1461 1 1954 IDENTIFIED 278 [J

Promethium-149 HE 5857 6864  pCig 0 N 0 12 0 SHORT_HLIF 0 O

Radium-224 W7 6447 09063 pCijg 1315 Y 2415 1 199 IDENTIFED 1334 [J yT

Radium-226 1502 0123 pCig 01356 Y 6092 2 1429 IDENTIFED 6449 []

Rudivm-228  \/ 2282 02605 pCig 02774 0500 911 3 133 IDENTIFIED 8.498 [

Sodium-24 HE 7.35E+08 2.58E+09 pCi/g © N a 12 0 SHORT_HLIF 0 D

Strontium-85  |_A 0.1127 0.03325 pCig 0.1047 Y 0 12 0 NOT_IDENTI 0 M Ul Data rejected due to low abundance,

Thatliom-208 0.7513 006124 pCilg 0.064]1 0080 583 1 1362 IDENTIFIED 667 [’}
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Thorium-228 M 2.4 01395 pCilg 01238 N 2385 2 1129 IDENTIFIED 298¢ [
Thorum-232 WM. 2282 02605 pCilg 02774 N 911 3 133 IDENTIFED 8498 [

Tin-126 \\/Uk 03923  0.06387 pCiIg 0188 N 8717 3 1226 IDENTIFIED 1559 [

S“;‘)P"’ CD"::::‘ , . | S,‘;‘y‘;f:‘ f Status | Instance = Client - Pm,ect Quals | Zero? | queue

1202057355 | i |Loap 1 = ,GEL o ’
Name Result Uncert. Umts MDA LEnergy oas FWH.M CombActRptErr(%) Qual Qunl Comment

Cerium-143 HE 2069 244  pCig 0 6 3 0 SHORT_HLIF 0 O

Iodine-135 HE 4.40E+14 2.90E+14 pCi/g 0 0 3 0 SHORT_HLIF 0 ]

Potassium40 MV 03192 0133 pCig 02831 1.00 1460 1 0898 IDENTIFIED 4139 MUT

Sodium-24 HE 1.25E+05 99980  pCi/g 0 0 30 SHORT_HLIF 0 |
*+¥ = Nu i €5 identified with a

Sa;l;)ple ’ CDO:::t. . | Date ;: Past | “Type | Instance ‘ Client ;' Project Quals | Zero? ! queue
1202087356 |24-FEB-10 1200 ]19MAR101309 |2 pup  joAb |1 N xLANl.DXODalGEL N \RGSP

Name Resull Uncert. Units MDA RDL Lnergy 4% FWHM Comb Act Rpt Err(%) Qual Qual Commem

Actinium-228  AA\_ 2034 0.1862 pCig 02185 N 9117 3 1938 IDENTIMED 688 [}

Q;‘“‘"“ﬁ"“ HE 009806 002035 pCig 004603 N 5112 | 197 IDENTIFED 2979 [J

Bismuth-211 “BVT 4466 02465 pCig 0305 Y 3518 2 1628 IDENTIFED 4521 [V yT

Bismuth-212 WA 2163 04675 pCilg N o0 9 0 FAIL_ABUND 0

Bismuth-214 {/ 1466 009546 pCig 0200 609.4 2 1492 IDENTIFED 5.147

Cadmium-109 TUT 2191 04686 pCilg Y 8709 3 1409 IDENTIFED 2095 (W Uy

Cerium-143 53060 7815 pCig 0 N 0 9 0 SHORT_HLIF 0 Il

Cesium-134 Lk 01393 0.02868 pCi/g 008231 0100 0 9 O FAIL_ABUND 0 ] Ul Deta rejected due to low abundancs.

Cesium-135  HE 02936 0.08778 pCig N 0 9 0 NOT_IDENTI 0 [

Gross Gamma 10.9 1329  pCifg N 0 [

Todine-133 HE 123E+06 1.51E+06 pCi/g 0 N 0 9 0 SHORT_HLIF 0 O

Lead-212 v 1811 008517 pCisg 0100 2386 2 1332 IDENTIFIED 2938 []

Lead-214 Vv 1621 0.1 pCifg 0100 3518 2 1628 IDENTIFED 4.521 [

Molybdenun-99 HE M3 4071 pCug 0 N 0 9 0 SHORT_HLIF ¢ 1]

Neptunium-237 HE 0.6314 01504 pCig N 8709 3 1409 IDENTIMED 2095 []

Niobium-95m \.A 07263 008431 pCifg N 0 9 0 NOT_IDENTI 0 0

Potassium-40 \/ 3356 1479 pCig 100 1462 1 2053 IDENTIFED 2502 [0}

Radinm-224 TWT 5044 06599 pCig Y 2416 1 2062 IDENTIFED 1276 [@ vx

Radium226 Y 1466  0.09546 pCi/g Y 6094 2 1492 IDENTIFED 5147 []

Radium-228  V/ 2034 0.1862 pCig 0500 9117 3 1938 IDENTIFED 688 [1

Sodinm-24 HE 6.69E+08 2.07TE+09 pCi/g 0 N 0 9 0 SHORT_HLIF 0 ]

Strontium-85 LA 02075 0.02091 pCi/g Y 0 9 0 NOT_IDENTI 0 [¥j Ul Data rejected due to low abundance.

Thallium-208 |/ 05606 0.04417 pCig 0.080 583.2 1 1.46 IDENTIFIED 7.102 [

Thorum-228  UA, 1811 008517 pCig N 2386 2 1332 IDENTIFED 2938 [

Thorium-232  AM 2034 01862 pCig N 9117 3 1938 IDENTIFED 688 [

Thorum-234  APW) 2776 08617 pCilg 200 6386 2 3.17 IDENTIFED 2977 [ Ul  Data rejected due to high peak-width.

Tin-126 HE 02116 004526 pCig N 8709 3 1409 IDENTIFIED 2095 []

Total Uranium 82604 2.56E-06 ug/g N 0 ]

Uranium-238  HE 2776 08617 pCilg N 6386 2 3117 IDENTIFIED 29077 {J

Sa;:ll)ple : C]‘)’::::t I;:Zts I S;;l:ek ‘ Status ‘I Instance !Client Pro;ectQunls ‘ Zerov queve -
1202087357 | |19-MAR 101147 iLCS [LOAD \'1 IGl-:l_ N [RGSP
Name Result Uncert, Units MD RDL Energy *** FWHM Comb Act Rpt Err(%) Qual Qual Comment
Actinium-228 1.752 03181 pCyg 0.853! N 0 8 0 FAIL_ABUND 0 ]
Americium-241 4 139 1.007 pCi/g 0.77 0200 59.55 1 09812 IDENTIFIED 3.552 [
Barium-137m 5438  0.1866 pCig 0.11 N 6622 2 1450 IDENTIFED 241 []
Bismuth-211 29m 029068 pCi/g 0.5828 Y 3522 2 1.243 IDENTIFEED 9381 []
Bismuth-212 HE 2,118 0.5159 pCi/g 1.846 N 0 8 0 FAIL_ABUND 0 0
Bisrmuih-214 0738  0.1166 pCig 0.221L 0.200 609.8 2 1444 IDENTIFIED 1549 [
Cadmium-109 32.68 2.28 pCi/g 2384 Y 88.03 2 1074 IDENTIFIED 3546 [] Q
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Cerium-143 193.6
Cesium-137 5.745
Cobalt-57 0.1643
Cobaltéo V' 6481
Gross Gamma 28.16
lodine-133 HE 5354
Lend-212 1.276
Lead-214 1.081
Neptunium-237 3016
Radinm-224 4,108
Radinm-226 0.7318
Radium-228 1.752
Technetinm-99m 142E+16
Thallium-208 03821
Thorum-228 1276
Thorium-232 1.752
Tin-126 anm

91.99
0.1977
0.04022
0.2817
2.927
3283
0.0912
0.1118
0.4624
0.961

pCi/g 0 N
pCilg 01213 0100
pCilg 0.06439 N
pCilg 007587 0.100
pCilg 408 N
pCig 0 N
pCilg 0.1602 0.100
pCig 02193  0.100
pCig 1102 N
pCig 1117 Y
0.1166 pCilg 02211 Y
03181 pCilg 0.8539 0.500
4.93E+15 pCifg 0 N
006058 pCilg 0.103  0.080
00912 pCig 01602 N
03181 pCig 08539 N
02231 pCifg 02351 N

0
662.2
122.5
1334

2388
3522

2418

609.8

5835

238.8

88.03

*** = Number of isotopes identified with a keyline at this energy.
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1.459
1.452
1.995

1.087

1.243

1.865

1.444

1.288

1.087

1.074

SHORT_HLIF 0
IDENTIFIED 241
IDENTIFIED 24.23
IDENTIFIED 2.675

SHORT_HLIF 0
IDENTIFIED 5.893
IDENTIFIED 9.381
NOT_IDENTI 0
IDENTIFIED 23.16
IDENTIFIED 15.49
FAIL_ABUNDO
SHORT_HLIF 0
IDENTIFIED 1554
IDENTIFIED 5.893
FAIL_ABUND 0
IDENTIFIED 3.546

mlnluls

|

O00Og:

3/20/2010 3:05 PM



Batch Id
959280

950280

959280

959280

Result Greater Than DL

Sample 1d Sample Type Run Date Parmname Rasult Uncertanty  Units DL RDL M b ]
248248008 SAMPLE 19-MAR-10  Lead-214 1,952 0.1452 pCilg 0.08225 0.100 ﬁ\
Molybdenum-99 1.9 54.34 pClig Q
Potassium-40 37.06 2.264 pCig 1.00
Promethium- 148 585.7 686.4 0 N
Radium-224 6.447 pCilg 0.6579 Y
Radium-226 0423 pCVg 0.06782 Y
2,282 0.2605 pCilg 0.1388 0.500
Sodium-24 7.35E408  2.58E+09 pCilg 0 N
Strontium-85 0.1127 0.03325 pCilg 0.05215 Y
Thailium-208 0.7513 0.06124 pCilg 0.03207 0.080
Thorium-227 0.3052 0.16285 pCilg 0.2841 Y
" 1202057355  MB 19MAR-10  Cerium-143 20.69 244 pClig 0 ‘N/’ h
lodine-1356 4,40E+14  2.90E+14 pClg 0 N
Mercury-203 0.03555 0.01112 pCilg 0.02159
Potassium-40 0.3192 0.133 pCilg 0.1416 Pl
Sodium-24 1.25E+05 90980 pCilg 0 N
Yiirium-91 8.418 4.034 pClg 8.171 N
1202057356  DUP 18-MAR-10 Ameficium-241 0.113 0.06753 pCilg 0.1086 0.200
Bismuth-211 4.466 0.2465 pClig 0.1503 Y
Blemuth-214 1.466 0.09546 pClig 0.05568 0.200
Cadmium-109 2.191 0.4686 pCilg 0.7625 Y
Cerium-143 53060 7815 pCilg 0 N
Cosium-134 0.1393 0.02868 pCiig 0.04118 0.100
Gross Gamma 10.9 1.329 pCily 2.217 N
1.23E+06  1.59E+06 pClg 0 N
1.811 0.08517 pCilg _0.04477 0.100
Lead-214 1.621 01 pCiig 0.05467 0.100
Molybdenum-99 pCig 0 N
Potassium-40 pCiig 0.2356 1.00
Radium-224 pCi/g 0.4795 Y
Radium-226 0.09546 1
Radium-228 2.034 0.1862 .0.500
Sodivm-24 6.69E+08 2.07E+09 N
Strontium-85 0.1075 0.02091 Y
Thalllum-208 0.5606 0.04417 0.02791
Thotium-234 2776 0.8617 pCilg 0.9609
1202057357  LCS 19-MAR10  Amencium-241 13.9 1.007 pCig 0.3896 0.200
Page 10
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VAX/VMS Nuclide Identification Report Generated 19-MAR-2010 12:51:17.71

kA A A KKK A I A I I ARAAA R A A KA A FAA AR A A A A A AL A A A A A A A A AR ARk kAR Ak hk kR ARk k kb kb ko ok ok khokdokkx

GEL Laboratories LLC

*
*
*

Configuration

Sample date
Sample ID

Detector name
Elapsed live tlme

Energy tolerance
Abundance limit
Batch ID
Matrix Spike ID

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

Pk It

WO ~-Jm U b=

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Flag:

COCOoOOCWWOoOoOOOOOoOOoOoOOoOOoOOoOOOOoCOUNNO OO BN DD

G2482430
GAM16
0 02:00:
1.50000
75.00000
959280

Ch

01

00.00
keV

2040 Savage Road

arleston, SC 29414
AR KA A AR A A A A A A A A A A AT AT AR AR AR AR A A A A A A A A A A AR A AR A A AR A A A A A A A A AR KA A A KA A AR AN A A AN AN A A A h %
DKAl100: {CANBERRA.GAMMA.ARCHIVE . GAMMA]G248243001.CNF; 1
24-FEB-2010 12:00:00 Acquisition date :
Sample quantity
Detector geometry:
Elapsed real time:
Analyst Initials
Sensitivity
Detector SN#

LCS ID

19-MAR-2010 10:50:48
9.98200E+01 GRAM

CAN

0 02:00:01.72 0.0%
: MXR1

5.00000
1032-A

Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err
74.90%* 326 304 0.92 149.99 145 13 4.53E-02 10.3
77.11* 587 301 0.93 154.42 145 13 8.15E-02 6.3
83.98* 143 244 1.29 168.15 165 13 1.99E-02 20.0
87.14 210 273 1.00 174.47 165 13 2.92E-02 14.0
89.88 136 183 1.01 179.95 178 16 1.88E-02 16.0
92.81% 260 310 1.29 185.82 178 16 3.61E-02 14.2

129.17 76 258 0.95 258.54 255 7 1.06E-02 37.1

185.78* 224 310 1.31 371.75 366 11 3.11E-02 17.4

209.16 84 246 1.09 418.52 414 9 1.16E-02 35.5

238.53% 1109 109 1.00 477.25 470 19 1.54E-01 3.4

241.62 327 154 1.74 483,44 470 19 4.54E-02 11.2

270.34 66 145 0.87 540.87 537 8 9.12E-03 34.2

295,14~ 371 168 1.06 590.48 585 10 5.16E-02 8.4

299.94 80 149 1.21 600.07 596 9 1.11E-02 29.9

329.70 154 205 4.69 659.59 651 21 2.13E-02 24.6

338.05* 213 144 1.11 676.29 672 11 2.96E-02 12.9

351.78* 614 153 1.08 703.75 699 11 8.53E-02 5.7

409.38 47 70 1.37 818.94 815 8 6.56E-03 33.9

462.75 62 103 0.92 925.66 921 11 8.60E-03 34.1

510.76* 78 123 1.36 1021.68 1014 16 1.08E-02 38.9

583.03* 333 102 1.50 1166.20 1159 15 4.63E-02 8.8

609.19* 463 84 1.35 1218.51 1212 12 6.43E-02 6.2

661.42%* 85 62 1.08 1322.96 1317 12 1.17E-02 22.3

727.09* 80 44 1.47 1454.26 1450 9 1.11E-02 19.6

795.08 31 60 1.43 1590.21 1582 15 4.24E-03 58.2

860.61 66 28 1.46 1721.25 1716 12 9.21E-03 20.0

911.08* 220 81 1.79 1822.18 1813 14 3.05E-02 10.8

964.27 48 29 2.13 1928.51 1923 20 6.74E-03 26.7

968.74 121 29 1.96 1937.45 1923 20 1.68E-02 12.2

1120.36* 82 73 1.36 2240.59 2234 15 1.14E-02 25.8

1237.96 70 58 0.%90 2475.70 2470 16 9.75E-03 26.7

1377.45 42 19 1.94 2754.58 2749 12 5.77E-03 26.8

1460.42* 950 17 1.94 2920.44 2912 15 1.32E-01 3.4

1764.38% 79 7 1.36 3528.05 3522 14 1.09-02 14.1
"*" = Peagk area was modified by background subtraction
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VMS Nuclide Identification Report V3.1 Generated 19-MAR-2010 12:51:20

Configuration : DKAl1l0OQO: [CANBERRA.GAMMA.ARCHIVE.GAMMA]G248243001.CNF;1
Analyses by : PEAK V16.9,PEAKEFF V2.2,ENBACK V1.6,NID V3.4,MINACT V2.8
Sample title : MXR1

Sample date : 24-FEB-2010 12:00:00 Acquisition date : 19-MAR-2010 10:50:48
Sample ID : G248243001 Sample quantity : 99.820 GRAM

Sample type : SOLID Sample geometry

Detector name : GAMMAlb6 Detector geometry: CAN

Elapsed live time: 0 02:00:00.00 Elapsed real time: 0 02:00:01.72 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

———- Identified Nuclides ----

Line Energy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
K-40 + 1460.82 * 2.775E+01 3.083E+00 3.416E-01 3.003E-02 81.234
CD-109 + 88.03 * 3.539E+00 1.049E+00 1.233E+00 1.188E-01 2.869
SN-126 64.28 -1.875E-01 5.490E-01 8.495E-01 1.238E-01 -0.221
+ 86.94 1.421E+00 7.12%E~-01 4,969E-01 2.065E-01 2.860
+ 87.57 * 3.419E-01 1.014E-01 1.197E-01 1.148E-02 2.856
BA-137M + 661.66 * 1.473E~01 6.691E-02 6.090E-02 5.405E-03 2.418
Ccs5-137 + 661.66 * 1.556E-01 7.069E-02 6.434FE-02 5.720E-03 2.418
TL-208 277.37 2.790E-01 4.228E~-01 6.967E-01 1.047E-01 0.400
+ 583.19 =* 5.525E-01 1.117E-0Q1 5.690E-02 5.634E~03 9.711
+ 860.56 1.039E+00 4.276E-01 4.862E-01 4.866E-02 2.138
BI-211 72.87 1.519E-01 3.195E+00 4.950E+00 4.024E-01 0.031
+ 351.06 * 4 ,.536E+00 7.169E-01 3.529E-01 3.859E-02 12.855
PBR-212 + 74,82 2.334E+00 5.652E-01 5.598E-01 7.156E-02 4.169
+ 77.11 2.407E+00 3.662E-01 3.213E-01 2.729E-02 7.492
+ 238.63 * 1.831E+00 2.514E-01 8.971E-02 1.066E-02 20.407
+ 300.09 2.057E+00 1.260E+00 1.298E+00 1.712E-01 1.585
BI-214 + 609.32 * 1.486E+00 2.435E-01 1.337E-01 1.419E-02 11.114
+ 1120.29 1.365E+00 7.186E-01 4.915E-01 5.301E-02 2.776
+ 1764.49 1.828E+00 5.381E-01 4.022E-01 3.329E-02 4.545
PB-214 + 74,82 4_.137E+00 9.743E-01 9.923E-01 1.139E-01 4.169
+ 77.11 4.244E+00 7.343E-01 5.664E~01 6.706E-02 7.492
+ 242.00 3.277E+00 8.402E-01 5.458E-01 6.808E-02 6.004
+ 295.22 1.689E+00 3.646E-01 2.225E-01 2.998E-02 7.592
+ 351.93 * 1.646E+00 2.756E-01 1.284E-01 1.569E-02 12.827
RA-224 + 240.99 * 5.794E4+00 1.447E+00 9.617E-01 1.060E-01 6.025
RA-226 + 609.32 * 1.486E+00 2.435E-01 1.337E-01 1.419E-02 11.114
+ 1120.29 1.365E+00 7.186E-01 4.915E-01 5.301E-02 2.776
+ 1764.49 1.828E+00 5.381E-01 4,.022E-01 3.329E-02 4.545
AC-228 + 338.32 1.750E+00 8.673E-01 3.661E-01 1.547E~01 4.780
+ 911.20 * 1.756E+00 4.,345E-01 2.717E-01 3.317E-02 6.461
+ 968.97 1.667E+00 5.774E-01 4.141E-01 1.018E-01 4.025
RA-228 + 338.32 1.750E+00 8.673E~01 3.661E-01 1.547E-01 4.780
+ 911.20 * 1.756E+00 4.345E-01 2.717E-01 3.317E-02 6.461
+ 968.97 1.667E+00 5.774E-01 4.141E-01 1.018E-01 4.025
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Full Combined Activity-MDA Report (continued) Page : 2
Sample ID : G248243001 Acquisition date : 19-MAR-2010 10:50:48

-—-—- TIdentified Nuclides ----

Line Enerqgy Activity Act error MDA MDA error Act /MDA
Nuclide Ided (keV) Key (pCi/GRAM) (pCi/GRAM)
TH-228 + 74,82 2.334E+00 5.183E-01 5.598E-01 4.688E-02 4.169
+ 77.11 2.407E+00 3.662E-01 3.213E-01 2.729E-02 7.492
+ 238.63 * 1.831E+00 2.514E-01 8.971E-02 1.066E-02 20.407
+ 300.09 2.057E4+00 1.768E+00 1.298E+00 8.011E-01 1.585
TH-229 + 85.43 6.100E-01 2.507E-01 3.058E-01 2.856E-02 1.995
+ 88.47 5.271E~-01 1.563E-01 1.829E-01 1.754E-02 2.881
193.51 * -2.995E-02 5.757E-01 9.385E-01 9.154E-02 -0.032
210.85 8.234E-01 1.014E+00 1.552E+00 1.585E-01 0.531
TH-232 + 338.32 1.750E+00 4,918E-01 3.661E-01 3.996E-02 4.780
+ 911.20 * 1.756E+00 4.345E~-01 2.717E-01 3.317E-02 6.461
+ 968.97 1.667E+00 5.774E-01 4.141E-01 1.018E-01 4.025
U-235 + 89.96 2.285E+00 9.251E-01 1.342E+00 3.342E-01 1.703
+ 93.35 2.644E+00 9.733E-01 6.610E-01 1.540E-01 4.000
143.76 * 1.548E-01 2.140E-01 3.585E-01 6.066E-02 0.432
163.33 -1.294E-01 4.518E-01 7.340E-01 1.331E-01 -0.176
+ 185.72 2.391E-01 8.608E-02 6.680E-02 6.381E-03 3.580
205.31 ~-1.828E-01 5.673E-01 8.042E-01 1.518E-~01 ~0.227
NP-237 + 86.48 * 1.020E+00 3.705E-01 3.584E-01 8.243E-02 2.847
95.86 ~-5.842E-02 9.135E-01 1.387E+00 3.346E~01 -0.042
ANH~511 + 511.00 * 9.876E-02 7.746E-02 4,907E-02 4.667E-03 2.013
---— 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 * -3.052E-01 3.873E-01 5.989E-01 6.057E-02 -0.510
NA-22 1274.54 * -6.972E-03 4 .920E-02 7.839E-02 6.523E-03 -0.089
NA-24 1368.63 * -7,.202E+02 4.920E-02 Half-Life too short
SC-46 889.28 * -3.676E-03 4.218E-Q02 6.980E-02 6.598E-03 -0.053
+ 1120.55 2.463E-01 1.286E-01 1.618E-01 1.367E-02 1.522
V-48 944.13 -1.885E-01 1.246E+00 2.036E+00 1.902E-01 -0.093
983.53 * 2.695E-02 1.024E-01 1.747E-01 1.608E-02 0.154
1312.11 -5.792E-02 1.185E~01 1.777E-01 1,492E-02 -0.326
CR-51 320.08 * -1.940E-01 4.926E-01 7.555E-01 8.829E-02 -0.257
MN-54 834.85 * -2.308E-03 4.308E-02 7.199E-02 6.762E-03 -0.032
CO-56 846.77 * 1.447E-02 4.712E-02 8.122E-02 7.643E~03 0.178
1037.84 1.271E-01 3.567E-01 6.111E-01 5.739E-02 0.208
+ 1238.28 3.495E-01 1.891E-01 2.394E-01 2.031E-02 1.460
1771.35 -3.491E-01 3.360E-01 4.453E-01 3.679E-02 -0.784
CO-57 122.06 * -3.997E-03 2.578E-02 4,286E~-02 3.562E-03 -0.093
136.47 -3.747E-02 2.097E-01 3.463E-01 3.145E-02 -0.108
CO-58 810.76 * =5.892E-02 4.589E-02 6.675E-02 6.253E-03 -0.883
FE-59 1099.45 * 1.802E-02 1.128E-01 1.885E-01 1.752E-02 0.096
1291.59 7.713E-02 1.648E-01 2.813E-01 2.686E-02 0.274
C0-60 1173.23 1.222E-02 4.718E-02 7.926E-02 6.373E-03 0.154
1332.49 * -1.413E-02 4.411E-02 6.791E-02 5.728E-03 -0.208
ZN-65 1115,54 * ~-1.984E-02 1.154E-01 1.595E-01 1.354E-02 -0.124
SE-T75 121.12 5.778E-03 1.343E-01 2.255E-01 2.445FE-02 0.026
136.00 -5.790E-03 4.121E-02 6.819E-02 5.789E-03 -0.085
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Full Combined Activity-MDA Report (continued) Page : 3
Sample ID : G248243001 Acquisition date : 19-MAR-2010 10:50:48

~—~—-— Non-Identified Nuclidesgs ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key {(pCi/GRAM) (pCi/GRBEM)
264.66 * =2_.107E-02 4.626E-02 7.160E-02 8.357E-03 -0.294
279.54 -2.384E-01 1.296E-01 1.737E-01 2,127-02 ~-1.372
400.66 2.145E~-01 2.984E-01 5.215E-01 6.058E-02 0.411
SR-85 514.00 * 1.234E-02 4.847E-02 7.204E-02 6.850E-03 0.171
Y-88 898.04 2.378E-02 4.698E-02 7.872E-02 7.476E-03 0.302
1836.06 * 7.739E-03 3.603E-02 6.216E-02 5.047E-03 0.124
Y-91 1204.77 * 4.959E+00 2.654E+01 4.407E+01 3.584E+00 0.113
NB-94 702.65 * 8.703E~-03 3.625E-02 5.969E-02 5.396E-03 0.146
871.09 4.190E-02 3.247E-02 6.143E-02 5.798E-03 0.682
NE-95 765.81 * -1.226E-02 5.881E-02 9.226E-02 8.528E-03 ~-0.133
NB-95M 235.69 * ~3.014E-02 1.520E-01 2.154E-01 2.564E-02 -0.140
ZR-95 724,19 2.218E-02 1.289E-01 1.846E-01 1.810E~02 0.120
756.73 * 3.399E-02 9.096E-02 1.508E-01 1.518E-02 0.225
MO-99 140.51 -9.268E-05 9.096E-02 Half-Life too short
181.07 -6.258E~-05 9.096E-02 Half-Life too short
366.42 1.127E-04 9.096E-02 Half-Life too short
739.50 * -=-3.572E-05 9.096E-02 Half-Life too short
777.92 -3.599E-06 9.096E-02 Half-Life too short
TC~-99M 140.51 * -5.589E+19 9.096E-02 Half-Life too short
RU-103 497.08 * -~6.263E-03 5.021E~-02 8.212E-02 1.194E~02 -0.076
+ 610.33 1.761E+01 3.667E+00 4.032E+00 6.720E-01 4,367
RH-106 621.93 * -1.433E-01 3.357E-01 5.213E-01 7.092E~02 -0.275
1050.41 1.248E+00 2.818E+00 4,863E+00 4.323E-01 0.257
RU-106 621.93 * -1.433E-01 3.354E-01 5.213E-01- 4.767E-02 -0.275
1050.41 1.248E+00 2.818E+00 4.863E+00 4,323E-01 0.257
AG-108M 433,94 * -3.206E~03 3.130E-02 5.181E-02 5.014E-03 -0.062
©614.28 -3.222E-03 4.563E-02 6.438E-02 6.087E-03 -0.050
722.91 2.229E-03 4.486E-02 6.330E-02 5.934E-03 0.035
AG-110M 657.76 * 1.896E-02 4.162E-02 6.254E-02 5.725E-03 0.303
677.62 -1.369E-01 3.199E-01 4.914E-01 4 .512E~02 -0.279
706.68 1.058E-01 2.528E-01 4.219E-01 3.920E-02 0.251
763.94 -8.659E-03 2.006E-01 3.194E-01 3.021E-02 -0.027
884.68 3.677E-02 5.378E-02 9.579E-02 9_.294E-03 0.384
937.49 -1.920E-01 1.350E-01 1.902E-01 1.835E~-02 -1.009
1384.29 -4.869E~02 1.834E-01 2.511E-01 2.192E-02 -0.194
1505.03 -2.286E-01 3.073E-01 4.511E-01 3.858E-02 -0.507
SN-113 391.69 * -1.357E-~02 4.918E-02 8.100E-02 7.688E-03 -0.167
CD-115 260.90 -9.899E~04 4.918E-02 Half-Life too short
492 .35 -2.410E-05 4.918E-02 Half-Life too short
527.90 * 3.069E-05 4.918E-02 Half-Life too short
SN-117M 156.02 -9.376E-02 3.493E+00 5.770E+00 5.090E-01 -0.016
158.56 * -2.244E-02 8.375E-02 1.365E-01 1.213E-02 -0.164
TE-123M 159.00 * -6.967E-03 3.031E-02 4.951E-02 4.428E-03 -0.141
SB-124 602.73 -1.332E-02 5.584E-02 7.739E-02 7.158E-03 -0.172
645.85 -9.835E-02 6.071E-01 9.685E-01 9.169E-02 -0.102
722.78 -8.229E-02 5.086E-01 6.961E-01 6.473E-02 -0.118
1690.97 *» -2.825E-02 8.499E-02 1.301E-01 1.142E-02 -0.217
SB-125 427.87 * =-3.097E-02 9.525E-02 1.551E-01 1.481E-02 -0.200
+ 463.37 6.995E-01 4.819E-01 5.973E-01 6.022E-02 1.171
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Full Combined Activity-MDA Report (continued) Page : 4
Sample ID : G248243001 Acquisition date : 19-MAR-2010 10:50:48

——-— Non-Identified Nuclides ----

Line Energy Activity Act error MDA MDA error  Act/MDA
Nuclide Ided (keV) Key (pCi/GRAM) {pCi/GRAM)
600.60 -2.308E-03 2.116E-01 3.444E-01 3.395E-02 -0.007
635.95 -2.475E-01 2.687E~01 3,887E-01 3.780E-02 ~-0.637
TE-125M 109.28 = 1.562E+00 1.048E+01 1.776E+01 1.839E+00 0.088
I-126 388.63 2.775E~02 2.758E-01 4,.665E-01 4,364E-02 0.059
666.33 * 9,.582E-02 4,012E-01 5.851E-01 5.204E-02 0.164
753.82 5.769E-01 3.329E+00 5.414E+400 4.,986E-01 0.107
SB-126 414.70 -1.969E-02 1.289E-01 2.060E-01 1.927E-02 -0.096
666.50 -5.924E-03 1.479E-01 2.077E-01 1.848E-02 -0.029
695.00 -1.053E-03 1.184E-01 1.9205E-01 1.717E-02 -0.006
697.00 7.002E~02 4.106E-01 6.733E-01 6.072E-02 0.104
720.70 * =-2_.114E-01 2.631E-01 3.694E-01 3.363E-02 -0.572
856.80 -6.965E-01 8.104E-01 1.009E+00 9.512E-02 -0.0690
SB-127 252,40 6.996E+00 1.757E+01 2.862E+401 1.229E+01 0.244
473.00 2.133E+00 7.080E+00 1.200E+01 1.877E+00 0.178
685.70 * -1.285E+00 5.519E+00 8.670E+00 1.229E+00 -0.148
783.70 4,874E-01 1.710E+01 2.735E4+01 4.147E+00 0.018
I-131 80.19 6.957E+00 1.071E+01 1.390E+01 1.238E+00 0.501
284.31 3.554E-01 3.164E+00 5.086E+00 6.266E-01 0.070
364.49 * -6.978E-02 2.337E-01 3.860E-01 4,.104E-02 -0.,181
636.99 -2.746E+00 3.209E+00 4,.714E+00 4.519E-01 -0.583
TE-132 49,72 -3.119E+01 1.028E+02 1.585E+02 2.086E4+01 -0.197
111.76 1.110E+02 1.793E+02 3.089E+02 4,122E+01 0.359
116.30 3.815E+00 1.499E+Q2 2.521E+02 3.354E+401 0.015
228.16 * 6.534E-01 4 .199E+00 6.855E+00 1.284E+00 0.095
BA-133 81.00 -4 ,534E-02 1.023E-01 1.398E-01 2.189E-02 -0.324
276.40 5.782E-01 3.916E-01 6.655E-01 1.088E-01 0.869
302.85 -1.128E-01 1.682E-01 2.204E-01 3.361E-02 ~0.512
356.01 ~* 7.885E-04 4.,722E-02 7.056E-02 1.004E-02 0.011
383.85 -1.770E-01 3.091E-01 4.978E-01 6.508E-02 -0.356
I-133 529.87 * -3.631E+00 3.091E-01 Half-Life too short
875.33 -6.158E+01 3.091E-01 Half-Life too short
1298.22 8.948E+01 3.091E-01 Half-Life too short
Cs-134 563.25 8.698E-02 3.980E-01 6.636E-01 6.295E-02 0.131
569,33 -1.128E-01 2.328E-01 3.479E-01 3.305E-02 -0.324
604,72 -7.747E-03 4.278E-02 5.964E-02 5.522E~03 -0.130
+ 795.86 * 7.410E-02 8.659E-02 9,231E-02 8.655E-03 0.803
801.95 -4.,082E-01 4.655E-01 6.319E~01 5.925E-02 -0.646
1365.19 -4.847E-01 1.490E+00 2.285E+00 2.029E-01 -0.212
C5-135 268.22 * 1.071E-01 1.784E-01 2.671E-01 3.406E-02 0.401
I-135 546.56 -4,164E+18 1.784E-01 Half-Life too short
836.80 1.194E+19 1.784E-01 Half-Life too short
1038.76 5.155E+18 1.784E-01 Half-Life too short
1131.51 ~1.395E+18 1.784E-01 Half-Life too short
1260.41 * -7,448E+17 1.784E~01 Half-Life too short
1457.56 2.769E+20 1.784E-01 Half-Life too short
1678.03 -2.375E+18 1.784E-01 Half-Life too short
1791.20 2.333E+18 1.784E-01 Half-Life too short
C8-136 153.25 7.278E-01 1.376E+00 2.329E+00 2.420E-01 0.312
176,60 7.016E-02 7.665E-01 1.265E+00 1.286E-01 0.055
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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)
273.65 -9.042E-01 9.540E-01 1.235E+00 1.533E-01 -0.732
340.55 3.041E-01 2.330E-01 3.843E-01 4.276E-02 0.791
818.51 -2.713E-02 1.220E-01 2.008E-01 1.884E~02 -0.135
1048.07 * -=5.356E-02 1.766E-01 2.812E-01 2.605E-02 -0.190
1235.36 1.097E+00 1.214E+00 1.887E+0Q00 2.166E-01 0.582
CE-139 165.86 * -8.814E-03 3.149E-02 5.116E-02 4.640E-03 -0.172
BA-140 162.66 7.526E-01 1.250E+00 2.122E+Q0 2.025E-01 0.355
304.85 -4.978E-01 2.443E+00 3.371E+00 1.021E+00 -0.148
423.72 1.492E+0Q0 3.092E+00 5.283E+00 1.749E+00 0.282
537.26 * 2.784E-01 4.232E-01 7.184E-01 2.453E-01 0.388
LA-140 + 328.76 2.402E+00 1.216E+00 8.816E-01 1.017E-01 2.725
487.02 2.935E-02 2.201E-01 3.682E-01 3.682E-02 0.080
815.77 2.994E-01 5.601E-01 9.854E-01 1.015E-01 0.304
1596.21 * -1.285E-01 1.262E-01 1.651E-01 1.406E~02 -0.778
CE-141 145.44 * 1.342E-03 7.303E-02 1.214E~01 1.062E-02 0.011
CE-143 57.36 3.986E-02 7.303E-02 Half-Life too short
293.27 * 2.952E-02 7.303E-02 Half-Life too short
664.57 2.749E-02 7.303E-02 Half-Life too short
721.93 -5.686E-02 7.303E-02 Half-Life too short
CE-144 80.12 1.993E+00 3.003E+00 3.901E+00 3.425E-01 0.511
133.52 * 3.082E-02 2.131E-01 3.419E-01 5.183E-02 0.090
PM-144 476.78 ~4,283E-02 7.191E-02 1.133E-01 1.155E-02 -0.378
618.01 2.765E-02 3.494E-02 6.075E-02 5.709E~03 0.455
696.49 * -2.154E-03 3.474E-02 5.557E-02 5.014E-03 -0.039
PR~-144 696.51 * -1.568E-01 2.611E+00 4,17