
ALS Laboratory Ciroup 
ANALYTICAL CHEMISTRY 8 TESTING SERVICES 

Environmental Division 

December 15,2009 

Mr. Mike Barsa 
Cabrera Services, Inc. 
103 E Mount Royal Ave. Ste. 28 
Baltimore, MD 21202 

Re: ALS Workorder: 09-1 1-229 
Project Name: Forest Glen Rad Scoping Survey 
Project Number: 08-3800.04 

Dear Mr. Barsa: 

Twenty-one wipe samples were received from Cabrera Services, Inc. on November 23, 2009. The samples 
were scheduled for the following analysis: 

Tritium pages 1-127 

The results for this analysis are contained in the enclosed reports. 

Thank you for your confidence in ALS Laboratory Group. Should you have any questions, please call 

&4 ALS aboratorv UD 

& Lance Steere 
Senlor Project Manager 

LRSleh 
Enclosure (s): Report 

ALS USA. Corp 
Par lo f theALS LaLloratarq Group 

225 Commerce Drive Ft. Collins, Colorado 80524 
Phone (970) 490-1511 Fax (970) 490-1522 www.alsenviro.com 

A Campbell Bmthen Limited Company 
cs: ..' :, 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1229 
Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 
Client Project Number: 08-3800.04 

Client PO Number: 

--- 

Page 1 of 1 

Client Sample 
Number 

ALS Laboratory Group -- FC 
LIMS version: 6 . 3 1 4 ~  Date Printed: Tuesday. November 24,2009 

SUO3-74 091 1229-1 WIPE 18-Nov-09 11:05 
SUO3-75 091 1229-2 WIPE 18-Nov-09 11:lO 
SUO3-76 091 1229-3 WIPE 18-Nov-09 11:15 
SUO3-77 091 1229-4 WIPE 1 8-NOV-09 11.20 
SUO3-78 091 1229-5 WIPE 18-Nov-09 11:25 
SUO3-79 091 1229-6 WIPE 18-Nov-09 11:30 
SUO3-80 091 1229-7 WIPE 18-Nov-09 11:35 
SUO3-81 091 1229-8 WIPE 18-Nov-09 11:40 
SUO3-82 091 1229-9 WIPE 18-Nov-09 11 :45 
SUO3-83 091 1229-10 WIPE 18-Nov-09 11:50 
SU03-83-DUP 091 1229-1 1 WIPE 18-Nov-09 11:55 
SUO3-84 091 1229-12 WIPE 18-Nov-09 12:OO 
SUO3-85 0911229-13 WIPE 18-Nov-09 12:05 
SU03-85-DUP 091 1229-14 WIPE 18-Nov-09 12:lO 
SUO3-86 091 1229-15 WIPE 18-Nov-09 12:15 
SU03-86-DUP 091 1229-16 WIPE 18-Nov-09 12:20 
SUO3-87 091 1229-17 WIPE 18-Nov-09 12:25 
SUO3-88 091 1229-18 WIPE 18-Nov-09 12:30 
SUO3-89 091 1229-19 WIPE 18-Nov-09 12:35 
SUO3-90 091 1229-20 WIPE 1 8-Nov-09 12:40 
SU03-BIAS 091 1229-21 WIPE 18-Nov-09 12:45 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 





ALS Laboratory Group 
225 Commerce Drive Fort Collins. CO 80524 Accession Number (LAB ID) 

a o o ~ . i s r i  or(970) 490-1%1 ( s T o ) ~ ~ o - I ~ Z Z F ~ X  Chain-of-c~~tody oate 1 1120109 dP 1 1  Page- - 





Cooler #: I --- 
Temperature ('C): PNv\ beY\jt- ( \%qa 1 --- 

No. of custody seals on cooler: a --- 
DOT 
SUWSVI External N h r  reading: 1 b 
uceplance 

-- 
I ~ I O ~ ~ ~ I ~ O O  Background pIUIir reading: la/ 
Were exlemvl~Il/hrreadiogs < two times background and within DOT acceptlnce criteria? ES N O  / NA (If no, see Fom~ 008.1 - 

Additional Information: PROVIDEDETAILS BELOW FOR A NO RESPONSE TO A N '  QUESTION ABOVE, EXCEPT #I  AND #I6 

& S ~ ~ A & U I  I b p  ~oleol in&- 

/4 ALS Laboratory Group - Fort Collins 

.2- 

A LS 
CONDITION OF SAMPLE UPON RECEIPT FORM 

client: Ca bf- Workorder No: 09//229 
Project Manager: G?-s Initiais: b3 f  Date: fl/33/07 

13. Were all sample containers received intact? (not broken or leaking, etc.) 

14. Are all samples requiring no headspace (VOC, GRO, RSWMEE, fi CNIS, radon) 
headspace free? Size of bubble: - <green pea > green pea 

IS- Do perchlorate LCMS-MS samples have headspace? (at least 113 of container required) YES NO -- 

~ ~ 

If applicable, was the client contacted? YES / N O  / NA Contact: A / Datemime: 

Project Manager Signature I Date: 1/1 / ~ / F / h f  
G ' 

*IR Gun #2: Oakton, SN 29122500201-0066 *IR Gun* Oakton, SN 2372220101-0002 

Form 201r22.xls (6/<109) 

16. Were samples checked for and free froin the presence of residual chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 
with sodium fhiosulfate was not obse~ed.) 

Page 1 of 1 

17. Were the samples shipped on ice? 
A 

RAD 
#4 

@ YES N o  



Page 1 of 1 

From: Origin ID: ODMA (410) 332-8177 
Mike Barsa 
CABRERA SERVICES 

FeC- 
103 E. Mount Royal Ave 
Ste 28 
Baltimore, MD 21202 

,o.,o~,mm~o*, 

SHIP TO: (800) 443-1511 BILL SENDER Ref # 08-3800.04 

Lance Steere Invoice # 

Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

PO # 
Dept # 

10f2 MON - 23NOV A2 
-TRK# 102011 7930 3751 2435 STANDARD OVERNIGHT 

I ## MASTER ## 

I X H  FTCA CO-US L*$ 
DEN 

- 
After printing this label: 
1. Use the'print' button on this page to print your label to your laser or inkjet printer. 
2. Fold the printed page along the horizontal line. 
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. 

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could 
result in additional billing charges, along with the cancellation of your FedEx account number. 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx wili not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-deiivery.misdelivery.or misinformalion, unless 
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service 
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of saies, income interest, profit, attorney's fees. 
costs, and other forms of damage whether direct, incidental.consequentiaI, or special is iimited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actual documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious meteis, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 



ALS Laboratorq Group 
ANALYTIIXL CHEMISTRY &TESTING SERVICES 

Environmental Division 
Fort Collins, Colorado 

Tritium 
Case Narrative 

Cabrera Services Inc. 
Forest Glen Rad Scoping Survey - 08-3800.04 

Work Order Number: 091 1229 

1. This report consists of the analytical results and supporting documentation for 21 wipe samples 
received by ALS on 11/23/09. 

2. These samples were prepared according to procedure SOP700R10. 

3. The samples were analyzed for the presence of tritium according to procedure SOP704R9. The 
analyses were completed on 12/01/09. 

4. Upon analysis of samples 091 1229-18, -19, and -21, it was noted that the quench factor 
(H#) was outside of the current usable calibration range. Thus, an approximate volume of 5 
pL of nitro-methane was added to samples 091 1229-18 and -21, and 10 pL to sample 
0911229-19 and the associated QC to bring them into the usable calibration range. 

5. The analysis results for these samples are reported on an 'as received' basis in units of 
pcilsample. 

6. Sample volume was insufficient to allow preparation of a duplicate. A laboratory control 
sample duplicate (LCSD) was prepared in lieu of a client sample duplicate. 

7. For sample 091 1229-9, the "Window 2" count rate was observed below the lower threshold, 
determined from calibration on 11/30/09. For this analysis, 'Window 2 is monitored for high- 
energy beta contamination, therefore no contamination is observed and the data quality is not 
believed to be affected. 

8. No further anomalous situations were encountered during the preparation or analysis of these 
samples. All remaining quality control criteria were met. 



The data contained in the following report have been reviewed and approved by the personnel listed 
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct 
within the limits of the methods employed. 

/2-N-oLi  
Date 

l JlllOS 
Date 



Section 1 

CHAIN OF CUSTODY 



ALS Laboratory Group -- FC 
Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1229 
Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 
Client Project Number: 08-3800.04 

Client PO Number: 

SU03-86-DUP 091 1229-16 WIPE 18-Nov-09 12:20 

SUO3-87 0911229-17 WIPE 18-Nov-09 12:25 
SUO3-88 0911229-18 WIPE 18-Nov-09 12:30 
SUO3-89 0911229-19 WIPE 18-Nov-09 12:35 
SUO3-90 091 1229-20 WIPE 18-Nov-09 12:40 
SU03-BIAS 0911229-21 WIPE 18-Nov-09 12:45 

Page 1 of 1 ALS Laboratory Group - FC Date Printed: Thursday. December 10,2009 
LlMS Version: 6.318A 









ALS Laboratory Group - Foi? Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

client: Get br/m, Workorder No: c ~ / ) ; z A ~ ?  
Proiect Manager: &? Initials: Date: 3/0lf 

I .  Does this project require any special handling in addition to standard Paragon procedures? -- I YES 1 (~3 
2.  Are custody seals on shipping containers intact?  NONE^ Wji NO 
3. Are Custody seals on sample containers intact? -- 

@ I  I%S I NO 

4. 1s there a C O C  (Chain-of-Custody) present or other representative documents? T?~.~$-No 
5 .  Are the COC and bottle labels complete and legible? 

a Is the C O C  in agreement with samples received? (ms, dates, times, no. of samples, no. 
of containers, tilatrix, requested analyses, etc.) 

7 Were airbills I shipping docnments present andlor removable? ~OROI.OFF/ (YES;) I NO - 

17. Were the sanlples shipped on ice? 1 YES @j 

18. Were cooler temperatures measured at 0. 1-6.0°C? #4 ! ONLY KAD / I T S  1 mJ 

s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) 
. . . - - -. -. - . .- @J YES 

Gi~- 9. Are all aqueous non-preserved samples pH 4-9? 

10. is there sufficient sample for the requested analyses? 1 e$ 

Do perchlorate LCMS-MS samples have headspace? (at least 11.1 of container required) 

16. Were samples checked for and free from the presence of residual chlorine? 
(Applicable when PM has indicated samplm are from a chlorinaled water sourcq ~ o t e  iFfield preservation 
with sodium thiosulfate was not observed.) t 

Cooier #: I 
Temperature ("C): Pnv\bi&(/Lt [- \ % e q c  

No, of custody seals 011 cooler: 
DOT 
suweyi External pNhr reading: \ b 
acreplance 
I ~ I O ~ ~ ~ I ~ O ~ I  Background pR/hl- reading: 

.. 
Wen? cxtcmal~ll/l~;readmps c hvu limes bucksound and wililin DOT sccq~hncc crileiiu? 'ES) NO 1 NA (Ifno. see Fnm, 008.1 - 

Additional h~formation: I'RO\rlDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABO\'E. EXCEPT # I  AND Ul( r  

~ S U L W ~  i ( O  ~n-[AD- - 

NO -- .- .- 

NO 

NO 

(@$) I YES I NO 
I & 1 1 N o  

I 

p~~ 

If appl~cablc. was the client contacted? YES i NO i NA Conract: A / DateiTinle: 

Project Manager Signature i Datc: ilh/oi 8 :  

1 1 .  Were all samples placed in the proper containers for the requested analyses? 1 )  NO 

14. Are all samples requiring n o  headspace (VOC, GRO, RSKIMEE, Rx CNIS, radon) 
headspace free? Size of bubble: - < greenpea - green pea 

'IR Gun ti? Oakcon. SR 299921S00?01-UO6b 'IR Guu #: Oakton, SN 23712201 OI-OOO? 

Form 2Olr22.xIs (6HIO9) 
Page 1 of 



Frm: OriginlD: ODMA (410) 332-8177 
Mike Barra 
CABRERA SERVICES 

Fe6- - 
103 E. Mount Royal AVB 
Ste 28 
Ball-more, MD21202 

",W"",>or. 

ShD TO. (800, 443-1511 BIL. S=NDEH 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

Ref # 08-3800.04-T2 
Invoice # 
PO # 
Dept # 

- 

I o f 2  MON - 23NOV A2 
7930 3751 2435 STANDARD OVERNIGHT 

## MASTER ## 

80524 " 

Ship Date: 20NOV09 
ActWgt 10.0 LB 
CAD: 4239785RNET9090 
Account#. S'"""" 
Delivery Address Bar Code 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllIIlI 

/XH FTCA CO-US $ 

DEN i = 

. .. ~ ~.. .. .~ ~~ 

After nrintina this label: . - 
1 Lse tw'Pr,n!' bLtton on tnis p3Qe to pr nt your labe lo your laser 3r nnje1 D' nter 
2 FO o lne printed page along the hor zonlal line. 
3. Plaze lane. in snipplny poucn and aH x I lo yoLr sn ?men[ so tnat Inc oarcodc portlon 0' the iabc can oe read an0 scannea 

Warning: Use only the printed originai iabel for shipping. Using a pholowpy of this label for shipping purposes is fraudulent and could 
result in additionai billing charges, aiong with the cancellation of your FedEx account number. 

Use of this system constitutes your agreement to the service Conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be 
responsible 6 r  any claim in excess o i  $100 per package. whether the result of loss, damage, delay, non-delivery.misdelivery,oi misinformation. unless 
y ~ .  Uec arc 2 hqhe: va .e, ps) an adolt ura cnarge. 60c~men: your ac1.a oss an0 ' r a~c me y c a m Llnltal ons f o ~ n o  in :ne c~rrcn:  FedEx Sclv ce 
G.,oe a ~ o ' y .  Vorr rognl lo rccJ,ar ,<om Fcdix l0.a") .osr net-ang r;B ns c $aueol tne pac~sge. .css of sb es ncllmc Iterest. p o l l  at1orrley's lees. 
~ 0 ~ 1 5 ,  and olner inrms 01 oamaae wncthe. u rccl nc.>cntn .co,sewe?l a or S D ~ C  a 5 1 m 10 to tnc or~alrrr  at 5103 o' Inc a~tnortzed dcc.are0 va,c 
.Recovery cannot exceed actuaidocumented ioss.~aximum for items of extraoidinary value is $500. l g ,  jewelry, precious metals, negotiable 
inStrUments and other items listed in our ServiceGuidc. Wrinen claims must be filed within strict llme limits, see current FedEx Service Guide. 



Section 2 

SAMPLE RESULTS SUMMARY 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

Laboratory Name: ALS Laboratory Group -- FC Page: 1 of 3 

PA1 Work Order: 0911229 Reported on: Thursday. December 10,20W 

1:54:30 PM 

Comments: 

Data Package ID: H30911229-1 

QuallflcrsIFiags: ~bbreulatlonn: 

v - ~ e s u l t  is less tnan me sample specific MDC. TPU - iota! Propagated Uncemlnv 

LT- R ~ S U I I  ie less than ~equested MDC, greater man sample specific MDC. MDC - ~inimum ~etechbie concenmtion 

YI - ChernlcaiYield is in eonuoi at 100-110%. ouanrlauveneld lsassumed. 

YZ - Chemical Yield omlde default limits. BDL - ~ e b w  ~etectlon ~ imi t  

M -me requested MDC wan not met 

M 3 - m e  requested MDCwas not met, butthe repaned actlvltyisgreaterthanthe reported MDC. 

Date Printed: Thursday. December 10, 20W ALS Laboratory Group -- FC Page 1 of 3 

LlMS Version: 6318A 

w 
w 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrela Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Pmject Number: 08-3800.04 

Laboratory Name: ALS Laboratory Group -- FC Page: 2 of 3 

PA1 Work Order: W11229 Reported on: Thursday. December 10,2009 
1:54:30 PM 

Comments: 

Data Packaae ID: H30911229-1 

QYallllers1Fl@gP: Abbrevlatlone: 

U -Result Is less thanme oamplerpeclnc MDC TPU - Total Propagated Unceltalng 

LT- Result ir lessthan Requested MDC,greafer man sampierpeclflc MDC. MDC - Minlmum Oetecbble Concenbatlon 

Y i  -ChemlcatWeld Is Incontrol at 400-1 10% QuanfltaUue Weldlr assumed. 

Y2-ChemlcatYieldoutside default limltr. BDL - Below Detection Limit 

M -me requested M D C W ~ S  not met. 

M3 -The requested MDCwar notmet, but the reparted actiUC/ Is gieaterthan the reported MDC. 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group -- FC Page 2 of 3 

LlMS Version: 6.318A 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

Laboratory Name: ALS Laboratory Group -- FC Page: 3 of 3 

PA1 Work Order: 0911229 Reported on: Thursday. December 10,20W 
1:54:30 PM 

Comments: 

Data Package ID: H30911229-1 

QuallflerslFlags: IlbblWieUons: 

u - ~ e r u l f  is less than me sample rpecllic MDC. I P U  -Tab1 Propagated Uncertainty 

LT- Result IS less than Requested MDC, greatermansample speciflc MDC. MDC - ~ i n i m u m  ~etecteble concentration 

YI -chernlcalnela is inconml at too-110%. Quant~tativeneld isassumed. 

YZ- chemlcal ne ld  oulslde detsuit limlte. BDL -  elo ow ~etectian ~ l m n  

M -me r e q u e s t e d ~ ~ c  war not met 

M3 -The requested MDC was not met, but the iepoted activiiy 1s greaterthan the reported MDC. 

Date Printed: Thursday. December 10.2009 ALS Laboratory Group -- FC Page3 of 3 

LIMS Version: 6318A 

w 
W 



Section 3 

QCRESULTSSUMMARY @ 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Senrices Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-BMB 

Comments: 

Sample Matrix: WIPE Prep Batch: 3H0911248 Final Aliquot: I 00 sample 

CASNO 

10028-17-8 

O".IifierSIFlag*: 
U -Re~uIt  is less Vlan Vle sample specific MDC. 

Y1 -Chemical Yield is in mntrol at 100-110%. QuantitatimYleid isassumed 

YZ -Chemical Yield outside default limits. 

LT- Resul t i~ iess than Requested MDC, gieater Ulansamplespecific MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H09112481 Result Units: pCiisampie 
Date Collected: 24-Nov-09 Run ID:3H0911248A File Name:B60~04~113001 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes 
Date Analyzed: 01-Dec-09 

M - Requested MDC not met. 

B -  Analyte consenMUon greater than MDC. 

83 -Analfie concentration greaterthan MDC but less than Requested MDC. 

Target Nuclide 

H-3 

Data Package ID: H30911229-1 

Abbrevabons: 

TPU - Tolal Propagated Uncminty 

MDC- Minimum Deteciable Cancentation 

BDL - Below Deteclion Limit 

Result +I- 2 s TPU 

1.0+1-2.8 

Date Printed:Thumday, December 10, 2009 ALS Laboratory Group - FC Page I of 2 
LIMSVenion:  6.318A 

15 

MDC 

4.8 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Sewices Inc. 
Clientproject ID: Forest Glen Rad Scoping Su~ey08-3800.04 

Lab ID: 3H091124-9MB 

Comments: 

Sample Matrix: WIPE Prep Batch: 3H091124-9 Final Allquot: I 00 sample 

CASNO 

10028-17-8 

QualIfierrFlagr: Abbrevatianr: 

U -Resultis less man me sample specific MDC. 
TPU -Tom1 Pmpagaled Uncerlnly 

Y1 -Chemical Yield is inmntrol at100-110%. Quan6tatiwYieid is assumed. 
MDC- Minimum Detectable Concentration 

YZ -Chemical Yield outside default limits. 
BDL-  elo ow Detenion ~ i m i t  

LT- Resullis less than Requested MDC, greater Ulan sample spedflc MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-$1 Result Units:pCdsample 
Date Collected:24-Nov-09 Run ID: 3H091124-9A File Name: 860-04-1 13001 
Date Prepared: 24-Nov-09 Count Tlme: 30 mlnuies 
Date Analyzed: 01-Dec-09 

M - Requested MDC not met  

B -malyie concentration areaterman ME. 

83 -Analyte concentration grealer than MDC but less than Requesled MDC. 

Data Package ID: H30911229-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 2 of 2 
LIMSVenlon: 6.318A 

16 

Lab Qualifier 

U 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-0.8 +/- 3.0 

MDC 

5.1 

Requested 
MDC 

20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-8LCS 

Comments: 

QualifiersFIags: Abbreriationr: 

U -Result is 1- than the sample specific MDC. TPU -Total Propagated Uncertainty 

LT- Reruit is  less than Requested MDC, greateithan sample rpecidc MDC. MDC - Minimum Detectable Concentration 

Y1 -Chemical Meld i s incon~o l  at 100.110%. auantitatiw weld isasrurned. 

~2 -Chemical Meld outside defaultlimih. 

L - LCS Recovery b d w  lower control limit. 

H - LC5 Recovery above upper contml limit. 

P -  LCS RecoverywilhincanUal limih. 

M-me requested MDC was not met. 
M3 -The requested MDC war not met, but thereponed 

actiay is  greater than the repoMd MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1.00 sample 

CASNO 

10028-17-8 

Data Packaae ID: H30911229-1 

Prep SOP: PAi 700 Rev 10 QCBatchlD: 3H091124-81 Result Units: pcdsample 
Date Collected: 24-Nov-09 Run ID: 3H091124-8A File Name: 860-04-1 13001 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes 
Date Analyzed: 01-Dec-09 

Date Printed: Thursday. December 10. 2009 ALS Laboratory Group - FC 
LIMSVersion: 6 3 1 8 A  

Target 
Nuclide 

H-3 

Page 1 of 4 

17 

Results +I- 2s TPU 

128 +/- 21 

MDC 

5 

Spike Added 

114 

% Rec 

113 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera SeM'ces Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-8LCSD 

Comments: 

OualifieslFIags: Abbredatims: 

u -~eru l l i s iess  man me ramplerpesific MDC. TPU -Total Pmpagated Uncertainty 

LT- Result is less than Requested M E ,  greateithan sample specific M E .  MDC-Minimum DetectableConcentration 

Y1 -Chemical Yield is in control at100-110%. QuantitativeYield is assumed. 

n.Chemicai Yield o u l d e  defavltlimits. 

L - LCS RROMiy bdW lower ConVoi limit. 

H - LCS Recaveiyaboie upper conMl limit. 

P - LCS Recoveiy wiVlin control limib. 

M - me requested MDC was not met. 
M3 -me requested MDC was not met, butthereponed 

activlty is greater than Vle repoited MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: I 00 sample 

CASNO 

10028-17-8 

Data Package ID: H30911229-I 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Result Units: pC'lsample 
Date Collected: 24-Nov-09 Run ID: 3H091124-8A File Name: B60~04~113001 
Date Prepared: 24-Nov-09 Count Time: 30 minutes 
Date Analyzed: Ol-Dec-09 

Date Printed:Thu~day, December 10, 2009 ALS Laboratory Group - FC 
LlMS Version: 6318A 

Page 2 of 4 

1s 

Target 
Nuclide 

H-3 

MDC 

5 

Results +I- 2s TPU 
124 +I- 20 

Spike Added 

114 

% Rec 

109 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Lab ID: 3H091124-9LCS 

Comments: 

aualifiersFiags: mbre~ations: 

U -Result is less than the sample specific MDC. TPU -Total Piapagated Uncertainty 

LT- ~ e r u l t i s  ierr than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration 

Y1 -Chemical Yleid is in control at 100-110%. QuantiativeYleld is assumed. 

Y2 - Chemical meid outside default limits. 

L -  LCS Rwaverybdav lower control limit. 

H - LCS Recoveryabove upper control limit. 

P - LCS Recoverywithin control limits. 

M - me resuesled MDC was not met. 

M3 -The requested MDC was not met, buttherepaned 
activltyisgreaterUlan Ule reponed MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-9 Final Aliquot: 1.00 sample 

Data Package ID: H30911229-1 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124S1 Result Units: pCiisample 
Date Collected:24-Now09 Run ID: 3H0911249A File Name: 660-04-113001 
Date Prepared: 24-Now09 Count Time: 30 minutes 
Date Analyzed: 01-Dec-09 

CASNO 

10028-17-8 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC 
LIMSVecsion: 6.318A 

% Rec 

96.9 

Page 3 of 4 
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Target 
Nuclide 

H-3 

Control 
Limits 

85 - 115 

Lab 
Qualifier 

P 

Results +I- 2s TPU 
110 +I- 18 

MDC 

5 

Spike Added 

114 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-9LCSD 

Comments: 

QualifiersFlags: Abbreulationr: 

U -Res~ I l i s  less than h e  sample specitc MDC. TPU -Total Propagated Uncertainty 

LT- Result is less than Requested MDC, greater than sample specific MDC. MDC -Minimum DetectableConcentration 

Y i  -Chemical Yleldisin control at 100.110%. Quantifatiw ~leldisasnumed. 

Y2 - Chemicai Yield aubide default limib. 

L - LCS Recovery belaw iower conlm1 limit. 

H - LCS Recoveryabow upper contml limit. 

P - LCS Recovery within canfro1 limifa. 

M -me requested MDC war not met 

M3 -me resuesled MDC was notmet, butthereported 
activity is  greater than Vle r e p o w  MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-9 Final Aliquot: 1 00 sample 

CASNO 

10028-17-8 

Data Packaae ID: H30911229-1 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-41 Result Units: pCiisample 
Date Collected: 24-Nov-09 Run ID: 3H0911269A File Name: B60~04~113001 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes 
Date Analyzed: 01-Dee09 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Target 
Nuclide 

H-3 

Page 4 of 4 

20 

Results +I- 2s TPU 
117 +I- 19 

MDC 

5 

Spike Added 

114 

% Rec 

103 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Services inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 .OO sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-8-1 

Lab ID: 3H0911248LCSD 
Prep Basis:& Received 

Date Collected:24-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 mlnutes Result Units:pCiisample 
Date Analyzed: 01-Dec-09 Fife Name: 860-04-1 13001 

Comments: 

Du~IIcate QUallerSIFlagS: 

U - Result is  less man Vle sample rpedfic MDC. 

YI -chemical melo is inconml at 100-110%. Quantitative yield isassumed. 

w - Chemical weld ouliiide default limits. 

W -  isgre greater than Wamlng Limit of 1.42 

D - OER is greater than Control Limll of 2.13 
LT- Result isless Vlan Reguest MDC, greater Ulan samplespsciflcMDC 

M - Requested MDC not met. 

M3-The requested MDC was notmet, butths reported 
activity is greater man Vle repoited MDC. 

L -  LCS ~ecoveiy b e l w  Iweicantrol limit. 

DER 

0.159 

Duplicate 
Result +I- 2 s TPU MDC Flags 

124 +I- 20 5 P 

H - LCS Recovery above upper contml limit. 

P-LCS, Matrixspike Recmrywilhin conb-ol limits. 

N -Matrixspike Reco~iyoutr ide cantml limi& 

DER 
Lim 
2.13 

Sample 
Result +I- 2 8 TPU MDC Flags 

128 +/-21 5 P 10028-17-8 

Data Package ID: H30911229-1 

Analyte 

H-3 

Abbreviations: 

TPU -Total Propagated Uncertainty 

DER- Duplicate Ermr Ratio 

BDL - Below Detestion Limit 

NR- Not Reporled 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC 
LIMSVersion: 6.318A 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Swvices Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Comments: 

Field ID: 
Sample Matrix: WIPE Prep Batch: 3H091124-9 Final Aliquot: I 00 sample 

Prep S0P:PAI 700 Rev 10 
Lah ID: 3H091124-9LCSD I OCBatchID: 3H091124-91 Prep 6asls:As Recelved 

Date Collected:24-Nor09 Run ID: 3H091124-9A Moisture(%): NA 

Date Prepared:24-Nor09 Count Time: 30 m~nutes Result Units:pCisample 

Date Analyzed: 01-Dec-09 File Name: B60~04~113001 

D u p l i w b  QuaiifierslFiags: 

U - Result is iess than the sample specific MDC. 

Y1 -Chemical Yield is inconk4 at 100-110%. Ouantilative9eldis assumed. 

n - Chemical Yield outside default limits. 

W - DER is greaterthan Warning Limit d 1.42 

D - DER is greaterthan Control Limit af 2.13 
LT- Resultis less man Request MDC, greater than sampie specific MDC 

M - Requested MDC not met. 

10028-17-8 

M3-merequested MDC war not mel, but!hereponed 
activity is greater ban h e  repofled MDC. 

L - LCS Recorery below lower control limit. 

H - LCS Recomry atom uppeiurntml limit. 

P -LCS. Matrixspike Recovery within conto1 limits. 

N -MaUixSpike Recoveyautside conMi iirnits 

Data Package ID: H30911229-1 

Analyte 

H-3 

Abbreuiatians: 

TPU -Total Propagated Uncertainty 

DER - Duplicate Ermr Ratio 

BOL -Below Detedon Limit 

NR - Not Reooned 

Date Printed:Thunday. December 10,2009 ALS Laboratory Group -- FC 
LIMSVersim: 6.318A 

Sample 
Result +I- 2 s TPU MDC Flags 

110+1-18 5 P 

Page 2 of 2 

22 

Duplicate 
Result +I- 2 8 TPU MDC Flags 

117tl-19 5 P 

DER 

0283 

DER 
Lim 
2 13 



Section 4 

INDIVIDUAL SAMPLE RESULTS 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group - FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WiPE Prep Batch: 3H091124-8 Final Aliquot: I .OO sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Recetved 

Lab ID: 0911229-1 
Date Collected: 18-Nov-09 Run ID: 3H091124-@A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 30-Nov-09 Repolt Basis: As Received File Name: B60~04~113001 

Comments: 

QualiRerSFlagr: 

u - ~ e s u l t  is less than me sample specific MDC. 

~1 -Chemical Ylsid is in control at 100-110%. QuantitativeYleid is assumed. 

Y2 -Chemical Yleid oukide default iimik. 

LT- Result is i s s  than Requested MOC, greater Vlan sample speciflc MDC. 

~3 -me requested M D C W ~ S  not met, but the reported 
adu ty  is greaterthan fherepofied MDC. 

M -The r e ~ u e ~ t e d  MDC was not met. 

Abbredations: 

TPU -Total Propagated Uncertainty 

CASNO 

1002817-8 

MDC - Minimum Detenabie ConcenUation 

BDL-Bs im Detection Umit 

Data Packaae ID: H30911229-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Target Nuclide 

H-3 

Page 1 of 21 
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MDC 

4.5 

Result +I- 2 s TPU 

1.7 +/- 2.7 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera Services inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matnx: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911229-2 
QCBatchlD: 3H091124-81 Prep Basis:As Recelved 

Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pcilsample 
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: 860-04-1 13001 

Comments: 

QualiRerrlFlago: 

u - ~ e s u l t  is less than the sample specific MDC. 

Y1 -Chemical Yleidisin mnVd atloo-110%. Quanbtati~Yleld irassumed. 

Y2-Chemical YleidoukidedefaultlimiOi. 

LT- Result is  less than Requested MDC. greater man sample specific MDC. 

M3 -me requested MDC was not met, butthe reported 
actiulty is greater man me reported MDC. 

M -The re9uesied MOCWBJ not met. 

CASNO 

10028-17-8 

Abbie4aiionE: 

TPU -Tola1 Propagated Uncertainty 

MDC - Minimum Detectable Concentation 

BDL- Below Detenion Umit 

Data Packaae ID: H30911229-1 

Target Nuclide 

H-3 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Page 2 of 21 

25 

Result +I- 2 s TPU 

1.6 +I- 2.7 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Rece~ved 

Lab ID: 0911229-3 
Date Collected: 18-Now09 Run ID: 3H091124-8A Moisture(%): NA 

Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCisample 

Date Analyzed:30-Now09 Report Basis: As Received File Name: 860-04-1 13001 

Comments: 

Oualifie'slFlagS: 

U -Result is less man Ule sample specific MDC. 

Y1 -Chemical Yield is in control at 100-110%. Quantilalim Yield is assumed 

Y2 -Chemical Meld oulside default limits. 

LT - Result is less man Requested MDC, greater than sample specific MDC. 

M3 -me requeaed MDCwasnotmet, butthe reponed 
activtyir greater man me ieponed MDC. 

M-The requested MDC was not met. 

CASNO 

1002817-8 

AbbreMaIions: 

TPU -Total Propagated Uncenainty 

MDC - Minimum Detectable Concentration 

BDL- Below Detection Umit 

Data Package ID: H30911229-1 

Lab Qualifier 

U 

Target Nuclide 

H-3 

MDC 

4.5 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC 
LIMSVersion: 6.318A 

Result +I- 2 s TPU 

-0.7 +/- 2.6 

Requested 
MDC 

20 

Page 3 of 21 

26 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrem Setvices Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix:WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Lab ID: 0911229-4 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-8.4 Moisture(%): NA 

Date Prepared:24-Nov-09 Count Time: 30 mlnutes Result Units: pcdsample 

Date Analyzed: 30-Now09 Report Basis: As Received File Name: B60~04~113001 

Comments: 

CASNO 

1002817-8 

LJ -Result is less han  h e  sample specific MDC. 

Y1 -Chemical Weid is incantroi at 100-110%. Quantitativemeld is assumed 

Y2-Chemical Meld ovtsidedefaultlimits. 

LT- Result is 1855 than Requested MDC, greater hen  sample specific MDC. 

M3 -me requested ~ ~ c w a r  notmet. butthe reported 
activity is greateraan h e  reported MDC. 

M -me requested MDC was not met. 

Abbreuationr: 

TPU -Total Piopagated Uncertainty 

MDC -Minimum Detectable Concentration 

BDL - B e l w  D e t ~ l i o n  Limit 

Target Nuclide 

H-3 

Data Package ID: H30911229-1 

Date Printed: Thursday, D ~ e m b e r  10,2009 ALS Laboratory Group - FC 
LIMSVersion: 6.318A 

Result +I- 2 s TPU 

0.2 +I- 2.6 

Page 4 of 21 
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MDC 

4.4 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Field ID: SU03-78 
Sample Matrix:WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Recelved 
Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 

Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pC~lsample 

Date Analyzed: 30-Nov-09 Repott 6asis:As Reelved File Name: 860-04-1 13001 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QualifierslFlagr: 

U -Resuit is less han the rampie specific MDC. 

Y? -Chemical Veld is in mntrol at 100.110%. Quan6tativeVeid isassumed 

Y2 -Chemical Veld oubide deiauttlimie. 

LT- Result s less h a n  Requested MDC, greater than rampiespecific MOC. 

M3 -merequested MDCwasnotmet, butthereponed 
actibity is greater than me iepoded MDC. 

M -Therequested MDC was not met. 

AbbreGations: 

TPU -Tola1 Propageled UnseMinly 

MDC - Minimum Delectable Cancentation 

BDL-Bslow Detection Limit 

Data Package ID: H30911229-1 

Date Printed:Thu~day, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Page 5 of 21 

28 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Comments: 

QuallfiersIFIags: 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1.00 sample 

Lab ID: 0911229-6 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pc'dsample 

Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: B60~04~113001 

U - Resultis less Ulan Ule sample specific M E .  

Y1 -Chemical Meld is in control at100-110% Quantitali\sMeld is assumed 

Y2 - Chemical Meld outside defaulttirnits. 

LT- Rwult is ierr than Requenled MDC, greater than sample rpeciflc MDC. 

CASNO 

1002817-8 

M3 -me rwuerted MDCwas not mel, butthe repaned 
aduty is greater Ulan the reponed MDC. 

M -me requested M E  was not met. 

Abbre\lationr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL-Below Detection Umit 

Target Nuclide 

H-3 

Data Package ID: H30911229-I 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 6 of 21 

LlMS Version: 6.318A 

29 

Result +I- 2 s TPU 

0.1 +I- 2.9 

MDC 

5.0 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrem Services Inc. 
Clientproject ID: Forest Glen Rad Scaping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Lab ID: 0911229-7 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis: As Rece~ved 

Date Collected: 18-Nov-09 Run ID: 3H091124-8.4 Moisture(%): NA 
Date Prepared:24-Nop09 Count Time: 30 minutes Result Units: pCllsample 
Date Analyzed:30-Now09 Report Basis: As Received File Name: 860-04-1 13001 

Comments: 

CASNO 

1002617-8 

QuaiifiersiFlags: 

u -Result is 1-1 man Ule sample specific MDC. 

Y1 -Chemical Yield is in mntrol at 100-110%. QuantitatieYield is assumed. 

Y2 -Chemical Yield aulside defaultlimits. 

LT-  Reruit is less than Requested MDC, greater Ulan sample rpeciiic MDC. 

M3 -me requested ~ ~ C w a r  not met. buttheiepoited 
actiGtyis gieaterhan Ule repoited MDC. 

M -me requested MDC was not met. 

Target Nuclide 

H-3 

AbbreYiations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Cancentration 

BDL-Belarr Detection Umif 

Data Package ID: H30911229-1 

Result +I- 2 s TPU 

-2.0 +I- 2.5 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 7 of 21 

LlMS Version: 6.318A 

30 

MDC 

4.4 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-8-1 Prep Basis: As Recelved 

Lab ID: 0911229-8 
Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units. pC'dsample 
Date Analyred:30-Nov-09 Report Basis: As Received File Name:B60~044113001 

Comments: 

- 
CASNO 

10028-17-8 

aualtSersfilag3: 

U -Result is lers than thesamplespecific MDC. 

Y1 -Chemical Weld is inmntroi at 100-110%. Ouan8taBueYisldisarsumed 

Y2 -Chemicd Weld ovkide default limits. 

LT- Result is less lhan Requested MDC, greaterman sample specific MDC. 

~3 .me requested MDC war not met, butthe reponed 
actidty is greaterman the reparted MDC. 

M -The requested MDCwar not met. 

AbbreMaBons: 

TPU -Total Propagated uncertainty 

MDC -Minimum Detectable Concentralion 

BDL-Below Delestion Umil 

Target Nuclide 

H-3 

Data Package ID: H30911229-I 

Date Printed:Thuffiday. December 10.2009 ALS Laboratory Group - FC 
LIMSVersIon: 6.318A 

Result +I- 2 s TPU 

-0.2 +I- 2 6 

Page 8 of 21 
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MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Sulvey08-3800.04 

Sample Matrlx: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Rece~ved 

Lab ID: 0911229-9 
Date Collected: 18-No-09 Run ID: 3H0911248A Moisture(%): NA 
Date Prepared: 24-Nw-09 Count Time: 30 minutes Result Units:pCisample 

Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: 860-04-1 13001 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

O~aiifiersFiags: 
U - Resuitis i~ Vlan Vle sample specific MDC. 

Y l  -Chemical Weld isin control at 100-110% Quanbtatiw Meld is assumed. 

n - Chemical Meld outside default limits. 

LT- Rerull is less than Requesled MDC, greater man sample speciflc MDC. 
M3 -me requested MDC was natmet, butthereported 

actiMiyis greater Vlan Vle reponed MDC. 
M-merequested ~ c c w a s  not met. 

AbbreUaUonr: 

TPU -Total Propagated Uncertainly 

MDC - Minimum Delectable Concenlration 

BDL-Below Detection Umit 

Data Package ID: H30911229-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 9of 21 

LlMS Version: 6.318A 

32 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 091 1229 

Client Name: Cabrera S e ~ c e s  Inc. 

Clientproject ID: Forest Glen Rad Swping Su~ey08-3800.04 

Field ID: SU03-83 
Sample Matrix:WIPE Prep Batch: 3H0911248 Final Aliquot: 1 00 sample 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-8-1 Prep Basis:As Recelved 
Date Collected: 18-Nov-09 Run ID: 3H0911248A Moisture(%): NA 

Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units:pCl/sample 

Date Analyzed: 30-Nov-03 Report Basis: As Received File Name:!360~04~113001 

CASNO Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

O~difiersIFIa~s: 
U - Resuitis less Vian Vle sample specific MDC. 

YI -Chemical ~ le ldtstnmntro l  at 100-110%. Ouanltative~ield is assumed 

Y2 -Chemicd Meld oueide defavltlimie. 

LT- Result is  less than Requerted MDC, gieater Vian sample specific MDC. 

M 3 - m e  rwuested MDC war notmet. butthereporled 
adiUty isgreater Vlan Vie reported MDC. 

M - m e  requested MDC was not met. 

Abbre\iations: 

TPU -Tola1 Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL - Below D s t e ~ o n  Limit 

Data Package ID: H30911229-1 

Date Printed: Thursday, December 10,2003 ALS Laboratory Group - FC 
LlMS Veraian: 6.318A 

Page 10 of 21 

33 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
ClientProjed ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Rece~ved 

Lab ID: 0911229-11 
Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 mlnutes Result Units:pCiisample 
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: 860-04-1 13001 

Comments: 

QualifierrFiagr: 

u - Resultis less man me sample specific MDC. 

YI  -Chemical Meld is inmntrol at100-110% Qusndtatiw Meld is  assumed. 

Y2 -Chemical Meld ouside default IimiB. 

LT- Result is 1858 than Requested MDC, greater man sample specific MDC. 

CASNO 

1002817-8 

M 3 - m e  rquened MDC was notmet, butthe reponed 
aCtiYltyis greaterlhan Vls reponed MDC. 

M -me requested ~ D C w a r  not met. 

MDC 

4.6 

AbbreUatianr: 

TPU -Tola1 Pmpagated Uncenainiy 

MDC -Minimum Detectabie Concentration 

BDL- Beiow Detection Umit 

Target Nuclide 

H-3 

Data Package ID: H30911229-1 

Requested 
MDC 

20 

Result +I- 2 s TPU 

-0 1 +I- 2.7 

Date Printed:Thumday. December 10,2009 ALS Laboratory Group - FC Page 1 I of 21 

LlMS Version: 6.318A 

34 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Suwey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Lab ID: 0911229-12 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Rece~ved 

Date Coliected: 18-Nw-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 rnlnutes Result Un~ts: pC~lsarnple 
Date Analyzed:OI-Dee09 Report Basis: As Recelved File Name: 860-04-1 13001 

Comments: 

QuallfierrlFlsgr: 

U -Result is less than Vle sample specific MOC. 

Y1 -Chemical Yield is in control at 100-110%. OvantitativaYield isasrumed. 

Y2 -Chemical Meld oueide default limits. 

LT- Resultis less than Requested MDC. greater than rample specific MDC. 

M3 -me requested MDC wan natmst, butthe reported 
actiMty is greeter Vlan the reported MDC. 

M -me requested MOC war not met. 

AbbreriaBons: 

TPU -Total Pmpagated Uncenainly 

CASNO 

1002E17-8 

MDC - Minimum Detectable Cancenuatian 

BDL - Below Detenion Umit 

Data Package ID: H30911229-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 12 of 21 

LIMS Version: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

-0.6 +/- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrem Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Recelved 

Lab ID: 0911229-13 
Date Collected: 18Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCisample 
Date Analyzed: 01-De~09 Report Basis: As Received File Name: B60~04~113001 

Comments: 

CASNO 

1002817-8 

(lualifiersblagr: 
u - Result is less Ulan f i e  sample speciiic MDC. 

Y1 -Chemica Veld isin mnlmi at 100-110%. OuantitativeYietd isassumed. 
Y2 -Chemica Veld ouiside default iimik. 
LT- Result is less than Requested MDC, greater than sample specific MDC. 
M3 -me requested MDC was not met, but the reported 

activity is greateithan fiereported MDC. 
M -me requested MDC was not met. 

Abbreviations: 
TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BOL - Below Detection Umil 

Target Nuclide 

H-3 

Data Package ID: H30911229-I 

MDC 

4.6 

Result +I- 2 s TPU 

0.2 +I- 2.7 

Date Printed:Thursday, December 10, 2009 ALS Laboratory Group - FC Page 13of21 

LlMS Version: 6.318A 
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Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group - FC 
Work Order Number: 0911229 

Client Name: Cabrera Services inc. 
Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch:3H091124-8 Flnal Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Recetved Lab ID: 0911229-14 

Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 rninlltes Result Units: pCJsarnple 
Date Analyzed: 01-Dec-09 Report Basis: As Recelved File Name: 860~04~113001 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QUaiifieRIFlagL: 

U - Resultis lerr Vian Vle sample specific MDC. 

Y1 -Chemical Yield is inmntrol a1 100-110%. Ouantilsliw Yield isassumed. 

Y2-Chemicd Yleldautsidedefault limiis. 

LT- Rerultir less than Requested MDC, greaterVian sample specific MDC. 

M3 -me resuead  MDC was not met, but the repaned 
actiMty is greater Vlan Vie reponed MDC. 

M -me requested MCCwar natmet. 

Abbreiiations: 

TPU -Total Propagated Unsenainty 

MDC - Minimum Detectable Concentration 

BDL-Be lm Detection Umlt 

Data Package ID: H30911229-1 

Date Printed:Thursday, Decefnber 10,2009 ALS Laboratory Group - FC Page 14 of 21 

LlMS Version: 6.318A 
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Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera Selvices Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911229-15 
QCBatchlD:3H091124-8-1 Prep Basis:As Received 

Date Collected: 18-Nov-09 Run ID:3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time:30 rnlnutes Result Units:pCllsarnple 
Date Analyzed: 01-Dec-09 Report Baas: As Recekved File Name: 860-04-1 13001 

Comments: 

CASNO 

10028-17-8 

~ ~ p ~ ~ ~ p ~ ~ ~ ~ ~ -  -~ ~~ ~~ ~ ~~ 

QualifiersFiags: 

U -Result i s l e s  than me sample specific MDC. 

YI -Chemical Meld is in mntml at 100-110%. Quantitative Meld is arrvrned. 

Y2 -Chemical Meld outside defaultlimitr. 

LT- Result is 1855 than Requested MDC, greater than sample rpesiRc MDC. 

M3 -The requested ~ ~ C w a r  not met. but the repaned 
actidty is greater man the reported MDC. 

M -me requested MDC war not met. 

Abbre#atiOns: 

TPU -Total Propagated Uncertainly 

MDC - Minimum Detectable Concentration 

BDL - Below Detection Limit 

Data Package ID: H30911229-1 

Date Printed:Thunday. December 10,2009 ALS Laboratory Group - FC Page 15 of 21 

LlMS Version: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

1.9+1- 2.7 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrem S e ~ c e s  Inc. 
Clientproject ID: Forest Glen Rad Swping Suwey08-3800.04 

Comments: 

QualifierslFlags: 
U - Re~uit is less Ulan Vle sample specific MDC. 

Y1 -Chemical Yleid is inmntrol at 100-110%. QuantitatiueYield is assumed. 
Y2 - Chemical Yletd oukide default limits. 
LT- Resultis less than Requested MDC, greater Vlansamplerpecific MDC. 

M3 -me isquested MDC was not met. butthe reparted 
aclivityis greater Vlan Vle reported MDC. 

M .me requested MDC was notmet. 

AbbreU8tions: 
TPU -Tototal Propagated Uncertainty 

MDC - Minimum Detestable Concentration 

BDL - Below Detection Limit 

Data Package ID: H30911229-I 

Date Printed:Thunday, December 10,2009 ALS Laboratory Group - FC Page 16 of 21 

LlMS Version: 6.318A 
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Sample Matrix: WIPE Prep Batch:3H091124-8 F~nal Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-8-1 Prep Basis:As Received Lab ID: 091 1229-16 

Date Collected: 18-Nov-09 Run ID: 3H091124-8.4 Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pcdsample 
Date Analyzed: 01-Dec-09 Report Basis: As Rece~ved File Name: 660-04-1 13001 

CASNO 

10028-17-8 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-23+1-25 

MDC 

4 4  

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera SeM'ces Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Lab ID: 0911229-17 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCJsample 

Date Analyred:Ol-Dec-09 Repott Basis: As Received File Name:B60~04~113001 

Comments: 

OualifiemlFlags: 

LJ -Result is less man the sample spsciflc MDC. 

Y l  -Chemical Meid is inmntrol a1100-110% Quan6latireVeldlsassumed. 

Y2-Chemical Veld oulsidedefauit limils. 

LT- Result is  less than Requested MDC, greater Vlan sample specific MDC. 

M3 -me reqUeRed MDCwas not met, bulthe reported 
actidly is greater man me reponad MLK. 

M -me requested MLK war not met. 

CASNO 

1002817-8 

Abbreulationr: 

TPU -Total Propagated Uncenainty 

MDC - Minimum Delectable Cancentration 

BDL - Below Detectim Umlt 

Data Package ID: H3097 1229-1 

Target Nuclide 

H-3 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 17 of 21 

LiMS Version: 6.318A 
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Result +I- 2 s TPU 

-0.3 +I- 2.5 

MDC 

4.4 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratow Group -- FC 

Work Order Number: 0911229 
Client Name: Cabrera S e ~ c e s  Inc. 

Clientproject ID: Forest Glen Rad Swping S u ~ e y  08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 

Lab ID: 0911229-18 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep 6asis:As Received 

Date Collected: 18-Nov-09 Run ID:3H091124-8A Moisture(%): NA 
Date Prepared:ZCNov-09 Count T~rne: 30 mlnutes Result Units: pC~hample 
Date Analyzed: 02-Dec-09 Report Basls: As Received File Name: B60~04~120101 

Comments: 

QualiRerrlFlagr: 
U -Result isles* Vlan h e  sample specific MDC. 

Y1 -Chemical Meld is in cantral at 100-110%. Quantitative Meld is assumed. 

Y2 -Chemical Meld ouWide defaultlimits. 
LT- ~esultis less man ~euuested MDC, greateraan sample specific MDC. 
M3 -me reuueaed MoC was not met, but the reported 

actiulyis greater man h e  reported MDC. 
M - me iequested M E  war not met. 

Abbreriationr: 
TPU -Total Propagated Uncenainly 

CASNO 

100281 7-8 

MDC - Minimum Delectable Concentiation 

BDL-Below Detenion Umit 

Data Package ID: H30911229-1 

Date Printed:Thursday. December 10,2009 ALS Laboratory Group - FC Page 18 of 21 

LlMS Version: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1.7 +/- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1.00 sample 

Lab ID: 0911229-19 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis: As Recaved 

Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minlrtes Result Units:pCilsample 
Date Analyzed:02-Dec-09 Report Basis: As Received File Name: B60~04~120101 

Comments: 

OuatlfiemiFlags: 

U -Result is less than lhe samplespecific MDC. 

Y1 -Chemical fieldis inmnlrol at 100-110%. Ouan6tatimYield isansumed. 

Y2 - Chemical field oubide default limiu. 

LT- Result is less than Requesled MDC, greater than sample specific MOC. 

M3 -me requested MDC was not met, but the reported 
adiatyis greater than lhe reported MDC. 

M -me requested M K w a s  not met. 

CASNO 

1002817-8 

Abbreualions: 

TPU -Tole1 Propagated UnceMinty 

MOC - Minimum Detectable concentration 

BDL- B e l w  Detection Umit 

Target Nuclide 

H-3 

Data Packaae ID: H30911229-1 

Date Printed:Thu~day. December 10,2009 ALS Laboratory Group - FC 
LiMS Version: 6.318A 

Result +I- 2 s TPU 

0.6 +/- 2.7 

Page 19 of 21 
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MDC 

4.6 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911229 

Client Name: Cabrera Setvices Inc. 

CllentProject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-8 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-81 Prep Basis:As Recelved 

Lab ID: 0911229-20 
Date Collected: 18-Nov-09 Run ID: 3H091124-8A Moisture(%): NA 

Date Prepared: 24-Now09 Count Time: 30 minutes Result Units: pCllsample 

Date Ana1yzed:Ol-DeoO9 Repolt Basis: As Rece~ved File Name: 860~04~113001 

Comments: 

aualiRerrlFlagr: 
U -Resultis less man the sample specific MDC. 

Y1 -Chemical Yield ir in mntrol at 100-110%. auanitative Yield ikarsumed. 

Y2 -Chemical Yield ouhide defaultlimih. 

LT- Result is less than Requested MDC, greater than sample specific MDC. 

CASNO 

1002817-8 

k13 -  no (00 e s m  MDC ?.as nctirc:, O:IW fccorw 
OCI ,ly I F I C ~ K ' ~ I P  01 refolc3 YDC 

M - haiea.e9te0 MCC "2% 101me~ 

MDC 

4.4 

Abbreiialions: 

TPU -Total Propagated Uncertainty 

MOC - Minimum Detectable Concentration 

BDL-Below Detection Umit 

Target Nuclide 

H-3 

Data Package ID: H30911229-1 

Date Printed: Tn-nday. Decanocr 10. 2009 ALS Laboratory Group - FC Page 20 of 21 

Requested 
MDC 

20 

Result +I- 2 s TPU 

0.4 +/- 2.6 

LlMS Version: 6.318A 

43 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group - FC 
Work Order Number: 0911229 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix:WIPE Prep Batch:3H0911249 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124%1 Prep Basis:As Received 

Lab ID: 0911229-21 
Date Collected: 18-Nov-09 Run ID: 3H0911249A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 02-Dec-09 Report Basis: As Received File Name: B60~04~120101 

Comments: 

QuallfienlFlagr: 

u -Result is less than mesample speciflc MDC. 

Y1 -Chemical Yield is in mnvoi at loo-110%. Quantitaliuemeld isassumed. 

Y2 - Chemical Yield outsidedefault limits. 

LT- Resultis less Vlan Requested MDC, greaterman sample specific MDC. 

~3 -me requested MDC war notmet, butthe reported 
adiutyisgrealerman thereported MDC. 

M -The reguested MDC was no1 me!. 

AbbreMations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL-Below Detection Umit 

CASNO 

10028-17-8 

Data Packaae ID: H30911229-1 

MDC 

4.9 

Date Printed: Thursday, December 10.2009 ALS Laboratory Group - FC 
LlMS Vwsion: 6.318A 

Target Nuclide 

H-3 

Page 21 of 21 
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Requested 
MDC 

20 

Result +I- 2 s TPU 

-1.1 +/ -28 

Lab Qualifier 

U 



Section 5 

RAW DATA 



Tritium Analysis By Liquid Scintillation Raw Data Report 
Laboratory Name: ALS Laboratory Group -- FC 

PA1 Work Order: 0911229 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Wednesday, December 02,2009 

1:47:08 PM 

Sample ID Nuclide Sample Prep Batch lngiowm Date Quench Fador Matnx Samp Alq 1nstlD AnRunlD Caunt GroosCPM ~ a n e ~ l f  cnmur(m1n) ActiviW+l- MDC Repormnlfr OER hspk  Reco 
E T Y F  T~~~ Dafemme CCBatchlD mime D ~ ~ I D  File Name mfemrne B ~ ~ C P M  PmgEfl 2 STPU ~ e e ~ e v  Repomanio ~ l a g r  %Lum %Moist. A"alyAlq 

081 1229-1 H-3 11118n009 3H091124-8 NA 118.4 WIPE 1 S LSS000 1H0011268A 1113M009 8.000 23.85% 30 1.7 4.5 p ~ ~ ~ a m p l e  NA 

SMP TrgMaYe 11:05:00AM JH09112CS1 NA 0.43 NA 1 s  48-10 86LM.113001 6:04PM 7.104 NA NA 2.7 bU Ar  Received NA U 

091 1229.2 H.3 1111812009 UiOllll24-8 NA 119.5 WIPE 1 S LSBooo 3H0011248A 1113M009 7.970 23.72% 30 1.6 4.5 p~Vsample NA 

SMP TrgMaYite 11:lO:OOAM JHOOll2CB-I NA 0.41 NA 1 5  40.11 860.M.113001 6:35PM 7.112 NA NA 2.7 NA AsRecelved NA U 

091 1229.3 H.3 1111812009 1H081124-8 NA 121 WIPE 1 S LSeOOO 1HOQ11268A 1113MOO9 8.770 23.56% 30 -0.7 4.5 pCVsample NA 

SMP TrgMaYe 11:15:00AM 1H081126&1 NA 0.41 NA 1 S 48-12 86LM~1131101 7:06 PM 7.122 NA NA 2.6 MA As ReceCed NA U 

091 1229-4 H-5 1111812009 3HO911244 NA 116 WIPE 1 S L56000 1H081126811 1113M009 7.200 24.12% 30 0.2 4.4 pCVsarnpie NA 

SMP Trg. M a y e  li:20:00 AM 3H08112ea-i NA 0.44 NA 1 S 31-1 86LM.113001 7 3 7  PM 7.087 NA NA 2.6 NA A$ Recelved NA u 
091 1229-5 H-3 1111812009 JH081116-8 NA 118.2 WIPE 1 S LS6000 1H0911268A 11130,2009 8.730 23.87% 30 6 .7  4.4 pCUsample NA 

SMP ir9MoMile 1125.00 AM 3H001126&1 NA 0.44 NA 1 S 3 - 2  88091.113001 8:08 PM 7.102 NA NA 2.6 NA A9 Received NA U 

091 1229-8 H-1 11118,2009 1HO9llZ+-8 NA 140.3 WIPE I S  LS6000 1H0811248A 1113DR009 7.300 21.38% 30 0.1 5.0 pCUsarnple NA 

SMP i r r i  M a Y e  11:3oOoAM 3HOP11268-I N l i  0.43 NA 1 S 314 880.M.113001 8:39 PM 7.257 NA NA 2.9 NA A9 Received NA U 

091 1229-7 H-3 1111812009 3H08112d-8 NA 116.8 WIPE I S  LS6000 1H0011268A 1113M009 6.030 24.03% 30 -2.0 4.4 Whample NA 

SMP TrpAnaY~ 11:35:00AM 3H081126kl NA 0.44 NA 1 S 3 l 4  880.M.111001 9:lO PM 7.093 NA NA 2.5 NA As Received NA U 

091 1229-8 "-3 1111812009 JH081114-8 NA 121.2 WIPE 1 5  LS6000 IHO911268A 1113012009 7.030 23.53% 30 6.2 4.5 pCVsample NA 

SMP TrQ M a Y e  11:40:00AM JH09112661 NA 0.4 NA 1 S 31-5 B6O.M.113001 9:41 PM 7.123 NA NA 2.6 NA As Recelved NA U 

091 1229-9 H-3 11118R009 JH081124-8 NA 114.5 WIPE 1 S LS6000 3WQ11268A 1113M009 7.570 24.29% 30 0.9 4.4 pCVsample NA 

SMP TqMaIfle ll:45:00AM 1HOB112&&1 NA 0.43 NA I S  31-8 BBOD1.113001 10:12 PM 7077 NA NA 2.6 NA As Received NA U 

091 1229-10 "-3 11118,2009 3HOailZ4* NA 122.3 WIPE 1 S 156000 3HOB112e8A 1113012009 7.600 23.41% 30 0.9 4.5 pCVsample NA 

SMP T r y m a y e  11:50:OOAM 1H08112CB-i NA 0.46 NA 1 5  11-7 880.M.113001 10:43 PM 7,131 NA NA 2.7 NA As Received NA U - 
091 1229-11 H.3 1111812009 1HOBIIZd.s NA 124.2 WIPE 1 S L56000 1HOOll2+8A 1113M009 7.070 23.19% 30 4 .1  4.6 WUrample NA 

SMP T r s h a Y e  415500AM 5H0918268-1 NA 0 5  NA 1 S 31-8 86001.111001 11:14PM 7.144 NA NA 2.7 NA As Recelved NA U 

Comments: 

Data Package ID: H30911229-1 

QualifiersIFlags: 
U - Result is less man the sample spcins M E .  

Y1 -ChemlcalY1eld Is In contmlat 100-110%. QuanUbtive yleld Is assumed. 

YZ - Chemical Yield oueide default llmle. 

W - DER is greaterthan Warning Limlf ol 1.42 

D-DER Is greaterthan Contml Llmit of 2.13 

+-Duplicate RPD notwiUlin limits. 

LT- ~ e s v n i s  lessthan RequestMDC, greaterthansample spcinc MDC 

-AIIWO~ B~EIE IS'AS Received. while the ~ e p o r t   ani is 19 '~ rywe lghr .  
# - ~ i i q u o t   asi is b 'DW w e i g ~  while me Repon B ~ S I S  IS'AE ~ e c e w d '  

M-Requested MDC not met 

M3-The requested MDC was not met ba the  reported 
adMty bgieaterthanthe reported MDC. 

L -  LCS ~ecovew below lower conbol limit 

H -LCS Recoveryabove u p p r  control llmlt. 

P - LCS. ~a t l i xsp ike  ~ecoverywimin control limits. 

N -  ~atrasplke~eeoverloutsldecontiol limits 

NC- NotCalCulafedlordupllcate rerulh less than 5timer MDC 
s - ~ n a i y t e  mncenkation greaterthan MDC. 

B3-Analyte eoncentatlangreafer1han MDC but less man Requested MDC. 

Notes: 
<)The Tracerresults are not yleld corrected (ie. astNiW measured not activilyadded). 

2)Where sample tlme is notavallable, 12:00 PM (MouLsin)lo uredfor decay correction. 

Abbreviations: 

m- i a c e r  TA - ~a rge t  Anal$= 

IPU -Total Pmpagated Uncertainb 

MDC-MinlmUm Oefecfable Concentntlon 

DER - Duplicate Elror Ratio 

BDL - Below Detedion Llmit 

Date Printed: Thursday, December 10.2009 ALS Laboratory Group -- FC Page 1 of 3 

P LlMS Verrion: 6318A 



Tritium Analysis By Liquid Scintillation Raw Data Report 
Laboratoty Name: ALS Laboratory Group --FC 

PA1 Work Order: 0911229 
Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Wednesday, December O2,2W9 

1:47:08 PM 

Sample ID Nuclide sample ~ r e p ~ a t c h  ingrowth i ate ~ u e n c h   actor ~a1.x Samp ~ l q  l n s t l ~  A ~ R U ~ I D  count ~ r o s r c ~ ~  BaoeEn cnt~ur(mln) Activtytl- MDC Reponunite DER hspk  ~ e c o  
=Type T~~~ Dstemme msalchlD n ime Detlo AleName Datemrne BKQCPM PmgEn Yield %Lum %Moist A"'lyAiq 2 STPU DecLw Repomasis RPD Flags 

0911229-12 H-3 I111812009 3H0915244 NA 120.5 WIPE 1 S L56000 1HOBi(268A 12112009 8.830 23.61% 30 4.8 4.5 pCUsample NA 

SMP T r ~ h a W e  12:00:00 PM 3H001126B-I NA 0.4 NA 1 5  31-10 880plJ13001 12.15AM 7,119 NA NA 2.6 NA As Reeelved NA u 

091 1229-13 H-3 11118R009 MO911244 NA 123.1 WIPE 1 S LS6000 1H0811248A 12112009 7.230 23.32% 30 0.2 4.6 pcllsarnple NA 
SMP TrriAnaMc 12.05:00 PM 3HOPII2e8.l NA 0.44 NA 1 S  31-11 860-M-113001 12:46AM 7137 NA NA 2.7 NA As Received NA U 

091 1229-14 H J  1111812009 3HOPlI24-8 NA 132.2 WIPE 1S LSWOO 3H0811268A 121112009 7.570 22.29% 30 0.7 4.8 pCUrample NA 

SMP bghalyfc  12:10:00PM 1H081126%1 NA 0.8 NA 1S 31-12 060~Mjll001 1:17AM 7.200 NA NA 2.8 NA AS Recelved NA U 

0911229.15 H 3  1111812009 fHO'iil24B NA 119.2 WIPE I S  LS6000 3H0911268A 121112009 8,130 23.76% 30 1.9 4.5 pcUrampie NA 

SMP Trg. M a M c  12:15:00 PM 3H09112481 NA 0.43 NA I S  18-1 B@O.M113001 1:48AM 7.109 NA NA 2.7 NA A5 Received NA U 

0911229-16 "-3 11118R009 3H0011U-8 NA 118.2 WIPE 1 S LSBOOO 1HOBlllbBA 121R009 5.870 23.87% 30 -2.3 4.4 @Usample NA 

SMP Tro h a W o  12:20.00 PM IHOBlllbSl NA 0.49 NA 1 5  162 B60.M.ilJOOI 2.19AM 7.102 NA NA 2.5 NA As RecelMd NA U 

091 1229-17 H - I  11118D009 1H1181124.8 NA 114.8 WIPE I S LS6OOO JHOSlllbBA 121112009 6.900 24.25% 30 4.3 4.4 pCUsarnple NA 

SMP Tra. A n W  12:25:00 PM 1HOLllllbBI NA 0.51 NA I S 163 860.M.113001 2:SOAM 7.019 NA NA 2.5 NA As Received NA U 

091 1229-18 H - I  11118D009 1HOD1124-8 NA 122.5 WiPE I S LSBOOO IH09112egA 121212009 6.270 23.39% 30 -1.7 4.5 pCusamp1s N* 

SMP Tqbndyte 12:30:00 PM 3HDlili248-l NA 0.61 NA I S 5-7 860.01.120101 1:23AM 7.132 NA NA 2.6 NA A5 Recelm NA U 

0911229-19 "-3 11118R009 3HOWl24-8 NA 124.9 WIPE I S LS11000 3H00112+8A 12/2/2009 7.470 23.12% 30 0.5 4.6 pCbample NR 

SMP TmbnaMr 12:35:W PM 1H00$$26&1 NA 0.62 NA 1 S SUB 880.M120101 1:54AM 7.149 NA NA 2.7 NA VIS Recelved NII U 

0911229.20 H-3 1111812009 3H091124-8 NA 114.9 WiPE 1 5  156000 3H09ii268A 121112009 7.300 24.24% 30 0.4 4.4 pCUsample NA 

SMP Tgmalyte 12:40.00 PM Swsll2cs-l NA 0.47 NA 1 5  166 86PM~i13001 4:23AM 7.079 NA NA 2.6 NA As Received NA U 

0911229-21 "-3 1111812009 3H0911244 NA 127.6 WiPE 1 8  LS6000 1HO8,i2684\ 121212009 7.300 22.81% 30 -1.1 4.9 pCUsample NA 

SMP Tpholyto  12:45:00 PM 3HOOllICB-1 NA 0.64 NA 1 S 60-9 860.W.120101 2:25AM 7.850 NA NA 2.8 NA As Received NA U - 
3H09112&8 H-5 1112412009 1H091124-8 NA 131 WIPE 1 S 156000 3H11811268A 121112009 7.700 22.43% 30 1.0 4.8 p ~ l l ~ a m p l e  NA 

MB TroUlilMe 7.dR.PI PM 3HOB112C&$ Nb 0 62 NA 1 S 161 8 6 ~ M ~ 1 1 3 0 0 1  d5dAM 7 $92 N.4 NA 2 8  NA ArRecelved NA U 

Comments: 

Data Package ID: H30911229-1 

QualifienlFlags: 

U-R~EUII Is iesstnan the samplespecinc MDC. 

Y1 -ChemicalYield is in contml at 100-110%. Quantibbve yield b assumed. 

Y2-ChemicalYIeldo"Lside default 11mici. 

w - DER lbgreaterthan warning Limttol 1.42 

D-DER ikgreaterthanconfrol Limit of 2.13 

+ -  ~ u p ~ i c a t e  RPD not wimln limits. 

LT. Renun 1 lessthan Request ~ ~ c . g r e a t e i m a n r a r n p l e n p e c i f l c ~ ~ ~  

- ~ l i q ~ o t  ~ a s i ~  13 'AE ~ecehred. while the ReportBasil IS 'DW weigh?. 
#-Aliquot Basin i5'0ryWelghCwhlle~e ReponSasln Is'As Received' 

~ - ~ e q v e s t e d  MOC notmet 

~ 3 - m e  requested ~ ~ c w a s  not met, butthe ieponed 
acl'Mlyir gieaterthan the reported MDC. 

L -  L C S R ~ C O Y B ~ ~  W I ~  lwerconbol llrnu. 

H - LCS ReCoMry above uppercantml llmit. 

P-LCS. MablxSplkS RecavarywiLhin control 1imite. 

N - Maua Spike Recwew outside control limits 

NC - N~tcalculated farduplicate resulCi lere than 5 times MDC 
S-Analyfe concenbatlongreaterthan MDC. 

83 -Analyfe ConcenMUon greateilhan MDC but less than Requested MDC. 

Notes: 
1)TheTraeer resuite are nolyleld corrected (1.e. acllvity measured notactiuly added). 

2) where sample time is nota~i lable.  12:oO PM (~ountain) is used fardecay cairection. 

Abbreviations: 

m- ~ r a c e i  TA - ~ a m e l ~ n a l y f e  

TPU - ~ o t e l  ~rnpagated Uncertainfy 

MDC - Minlrnum Detectable Cancentratlon 

DER- Duplicate Error Ratio 

BDL - Below Detedion Limit 

Date Printed: Thursday, December 10,20W ALS Laboratory Group -- FC Page 2 of 3 
P 
4 LlMS Version: 6.318A 



Tritium Analysis By Liquid Scintillation Raw Data Report 
Laboratory Name: ALS Laboratory Group --FC 

PA1 Work Order: 0911229 

Prep SOP: PA1 700 

Analytical SOP: PA! 704 

Reported on: Wednesday, December O2,2W9 

1:47:08 PM 

sample ID Nuclide sample ~ r e p ~ a t c n  lngrowm mate wench   actor ~ a t m  samp ~ l q  lnst ID nnnunlo count G ~ O S ~ C P M  BareEff cnt~ur(mln) ActiuiC/+I- MDC Repanunits DER ispk.  Rec 
02 TYPe Type   at em me ~ ~ a t c h l ~  n ime %Lum ~ n a l y ~ l q  DetlD File Name Datemme BkgCPM PmgElf 2 STPU DecLev Repor18asiS RPD Aags 

3H09112+E H - I  11124D009 3H091124-B NA 1U. t  WIPE 1 S 156000 1H0*112+BA 121112009 70170 22.08% 30 128 5 pCUSample NA 113 

LCS T r g h a Y e  2:48:21 PM 3HOP11268-I NA 0.29 NA I S  168 860.M.ii3001 5:25AM 7.213 NA NA 21 NA As Received NA P 

3HO91124-8 H-3 1112412009 3H001124-8 NA 131.6 WiPE I S  LS60W 3H0911248A 121112009 68.700 22.36% 30 124 5 pCUoample 0.16 109 

LCSD TrghaMe 2:46:2t PM 1HOBi12b%l NA 0.29 NA I S  18.8 860.0(.113001 5:55AM 7.196 NA NA 20 NI\ As Received NA P 

3H091124-9 H-3 1 t12412009 3H091124-8 NA 135.9 WlPE 1 S LS6000 3H0811268.4 121112009 7.500 21.88% 30 4.8 5.1 pCUrarnple NA 

MB Trgh3W.o 2:51:58 PM 3H091126BI NA 0.63 NA 1 S ?*2 860.01.111001 6:30AM 7.907 NA NA 3.0 NA As Received NI\ U 

3H091 124.9 H-3 1112412009 3H001124.0 NA 127.8 WiPE 1 S L56000 3H09112bOA 121112009 63.530 22.79% 30 110 5 pCUsample NA 96.9 

LCS Tra.An%Yr 2.51:58 PM lHO*il ib%l NA 0.29 NA 1 S 2 860.M.113001 9:32AM 7.851 NA NA 18 NI\ As Recelved NA P 

3HO91124-9 H-3 1lR412009 3H001124-9 NA 131.2 WiPE I S  LSBOW 3HOS112+QA 121112009 66.270 22.41% 30 117 5 pciharnple 0.28 103 

LCSD Trn.haIV10 2 5 1 5 8  PM 1H001116%I NA 0 27 NA 1 S 2BS 850_06_111001 1003AM 7.875 NA NA 19 NA As Received NA P 

Comments: 

Data Package ID: H30911229-I 

QualifiersIFlags: 
M-Requested MDC not met  

u - R ~ E U I ~  IE lessman theoample specinc ME. 
~ 3 - m e  reque9tedM~c wao not met, butme reported 

YI -chemlcal~le ld $3 in controlat too-140%. Quantitative yield is assumed. a d i t y l s  greaterthanthe reported MDC. 

Notes: 
1)The Tacer results are no1 yleld corrected (ie. activity measured not achviC/ added). 

2) where sample time is notavailable. 12:Oo PM (~oun tah)  1s used fordecay correction. 

Y2 - ChemlcalYieidoutrldedefauit limltr. 

W -DER Is greaterthan Warnlng Llmitof 1.42 

D-DER Isgreatelthan Contm1Llmitol 2.13 

+-Duplicate RPO nofwIUlln limits. 

LT- Result Is less thanRequestMDC, greaterthansample specific MDC 

- A I I ~ U O ~  Basta IS'AS Received. whilethe Report Basis 1s 'Dv Weigh?. 
s - ~ ~ i q u ~ t ~ a r ~ s  is ' ~ i y w e i g h r  whileme Repon 8asir IS 'AS ~ecehed '  

~ ~ 

L - LCS ~ e c m v  klw lower conbol llmit. 

H -LCS ~ecoveryabove uppercontrol llmlt. Abbreviations: 

P - LCS, ~ a b i x s p i k e  ~ecoverywimin control ~imita. m. i a e e r  TA - ~ a m e t  Anaivte 

N - ~ a t r u  splke Recovery outslde control ilmite IPU - ~ o b l  ~mpagated uncertainty 

NC- N~tcaleulafedloiduplicate reruiu lessthan 51imer MDC MDC-Mlnlmum Detectable Concentration 

6 -  Analyte cancenbation greater than M E .  DER- Duplicate Error Ratio 

83 -Analee concentration greater than MDC but less man Requested MDC. BDL - Below Detection Llmlt 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group -- FC Page 3 of 3 

& LlMS Version: 6318A 
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B60-04- 
BSF vers ion  : 3 
nstrument Type : LS 6000 
a t a  c+ t u r e  Date f : 30 NOV ; 

user  F i  ename : C:\. . .\LS WING( 

s e r  Number : 4 
s e r  I d  : 3H:5-ML, 
s e r  Comments : LS6000 

preset count Time : 30.00 . . --- 
c a l c u l a t i o n  Mode 
H# se lec ted  

: CPM 
: YES 

amol e ReUeatS : 1 . ' r i h t e r  output  Mode : STD 
s lank  count : NO 
r# o r  SCR se lected : NO I 

Repl: cates 
~ 5 2 3 2  Output   ode 
TWO-phase se lected 
AQC choice 
c y c l e  P-n-a+c 

: 1 
: EDIT 
: NO 
: NO 
: 1 

ski n t i  1 
. - -I - - ~ - 

I1 a t o r  choice : LIQUID - -  - 

Lumex se lected 
LOW sample Reject count 
LOW ~ e v e l  se lec t i on  
Half  L i f e  For rec t ion  Date 
window Limits window 1 

. . 
: YES 
: none 
: 50.00 
: 1.75 

BacKgruu?u,crw I 
window L im i t s  window 2 
Preset  %Error I s02  
Norm M u l t i p l i e r  1502 
~ackg round  CPM 2 
nl pha/Beta D i sc r im ina t i on  

I sam Rack Time H# CPM 1501 % E r r 1  CPM I s 0 2  %Err2 LumEx ElTime 
7.33 13.48 
6.63 14.18 
7.13 13.67 
7.07 13.74 
7.17 13.64 

66.77 4.47 
68.03 4.43 

7.30 13.51 
6.97 13.83 
8.00 12.91 
7.97 12.94 
6.77 14.04 
7.20 13.61 
6.73 14.07 
7.30 13.51 
6.03 14.87 
7.03 13.77 
7.57 13.27 
7.60 1 3  -25 
7.07 13.74 
7.47 13.36 
6.83 13.97 
7.23 13.58 
7.57 13.27 
8.13 12.80 
5.87 15.08 
6.90 13.90 

Page 1 
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x EI~ 8: 2~: 1-1 3 :IL K> n+1 IL-,, 1 DEC 2009 16 a 0 5  
USER. 4. COIvlMENT : LSbOOCi 
PRESET TIPIE : 50 . 00 
DG'TG CAI..C :: CF'M W:bI: ::YES SAIYPLE REPEATS a :1. PRII\!TER a ST5  
COUNT ALAI\fK . 8 NCJ I C:H: : I REPL. I CGTES 8 1. Re*"" ~'L.AL. : :EDIT 
Tl4O PI.IGSE : NO AQC r NO CYCLE REPEATS : I 
SC L NT I I-LATGH :: L I D U l D  1-LII'IEX G hi0 LOW SAMPLE &.J : 0 
LOW L..EVEI.. :: YES .ciALF L I F E  CORRECTICIN DATE:: none 

, : ,..,?,>,! >,.**:.~ ..., ><,,.. . :  ~,~ . . . . ,. . . . ..,:,..:;:.. . .... . ~ '  . . . . . .~  . . , . ,v!::;>p,..<* :,*~,.,.,.'.*,~:;~+;,.'~;;;;.: .. >,,?,,, ... :.:: :,, ;: 
,>,.,> qRiG ,:>.  ;$.;,z:..; ,..... , : z , j  ,if>: ...., ',: ,+... . . . . op,li Je: . . "  lr\,r zir, .,a'. ' . ..... .,$~~;;~j;:>$,,; J.cb.z7; ( , . .,,& -'..,+-8T*L,,;.~~~%.~G:;~;*..:.aA..~:.,.~A.~ $3 :,r,:::..~.>*% 

F 11% CJ~IE'X ~ ~ g , p g ~ ' u "  .-" 

I\ICJ l"1: hl CZPIVl XERROF:? r;l:::flvl x~:l:$l:q-)l::: "/. TIME 

28, 25C) 
26 .;t;o 
28 ,. 53: 
2R ,, '77 
,:27 " (:;I?$ 

F? 8, 1.7 
:!On 6:5 
26.40 
29.t37. 
29" 20 
fils ,, 9'7 
,213.37 
29.2:3 
ae. 77! 
30. $7 

. . 
2 7 .  YO 
:?-a 8, ,7 C )  
28.  C10 
27.07 
25'. 1.3 
28 ., Y7 



BSF version 
Instrument Type 
Data ca t u r e  Date 
user F i  'I ename 
user Number 
User I d  
user comments 
Preset count Time 

p r i n t e r  ou tpu t  Mode 
 lank count 
I c #  o r  SCR Selected 
Reol i  cates 
~ ~ 2 3 2  output  Mode 
Two-Phase Selected 
AQC choice 
cyc le  Repeats 
s c i n t i l l a t o r  choice 
Lumex selected 
LOW sample Reject count 
LOW Level Select ion 
H a l f  L i f e  co r rec t i on  Date 
window L im i t s  window 1 
Preset %Error 1so1 
Norm Mu1 ti p l  i e r  1so1 
Backaround CPM 1 
window L im i t s  window 2 
Preset %Error Is02  
Norm M u l t i ~ l  i e r  1so2 
~ackground' CPM 2 
A1 pha/Beta D iscr im ina t ion  

Sam Rack Time H# 

: 3 
: LS 6000 
: 0 1  Dec 2009 16:06:25 
: C:\ ... \LS WINCONNECTION\DATA\USER04\UN120101.BSF 

: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

CPM 1s01 % E r r 1  CPM 1502 %Err2 LumEX ElTime 

wz (PJ-- Bq 

Page 1 



6s6 Run Log lnstrumerit ID: LS6000 379846 ALS Laboratory Group - Fort Collins 

Analyst / Date !h,k \L- 2-O? FORM 762r6.xls (317109) 

Note: Each page is copied as completed and included with the worltorderlrun docurnentation;!reviewad.subseq~~ently. - 
VI .; , . ... , j , ! 
a . .. . - 



LSC W~17 Log Instrument ID: LS6000 
. . 379847 ALS Laboratory Group - Fort Collins 

. . 

1 
2 

3 
4 
5 
6 
7 
8 

' 9  
10 
1 1  
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Analyst / Date la r ~ - 3 - @ 9  

Note: Each page is copied as co~npleted and included with the worltorderirun documentation; < , i . . s . $  reviewed . subsequently. .- . .> ... 
01 
UI 

FORM 762r6.xls (317103) 



LSC Run bog instrument ID: LS6000 379848 ALS Laboratory Group - Fort Collins 

I 1 I CountTim I I I I I Position I I I 
Date I Sample ID  I e (min.) 1 Rack & Position I Test I User # I Batcli ID I Check I Initials1 Co~nrnents 

1 13 -1.07 I OS/ IUS  - ( 8  I 30 137 - 3 1 K5 S m l l  Y I 3 f l o 9 1 1 ~ ( l - q  I /@/L- I b I MRr 

Analyst / Date @ IJ-J-@ 

Note:' Each page is copied as completed and included with the worltorderlrun documentatibrr; <eview?d-strbsequentiy. - .. 3.- 

m 
a, 

FORM 762r6.xls (317109) 



Section 6 

QUALITY ASSURANCE 
SUMMARY REPORTS 



No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 

package. 



Section 7 

LABORATORY BENCH SHEETS 
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a, 
~agkz  of 4 H3 lnstrurnent Sheet ALS Laboratory Group -- FC 
Date Printed: 11/25/2009 9:58 LIMSVersrm: 6.314A 

supersedes: 

Radiochemistry Instrument Worksheet 9i2 .:wu~?-: :.,.. mi%,(,,%, ,,,.,, ;~- ,L,-%K 7.'.;.,wh .-.i . . . - z s;;- .~:. ,~, ,~~~..:~, '~ .. , ..-,I,-"- ,@+q&d.s8~.,:#!:i@F~ 
ALS Laboratory Group -- FC . .  *,,3sa,,>.:t~;, ,f.jrJd~.~,,?~~::~2~F.~~~~~2;~~i?;~~~;2:.~~;~~j , . . . . . -  ... :,, 
Prep Procedure: H3 : Analytical QASS I NCR? Y I @  d,k 

Nates I. 
Sdn# Nuclide 

c n t l  ~ o s  
ChkBy 

Prcp 
Num 

QC 
Type 

LablD Cntz 
Filellnst 

InltAlq CnlzRach- 
Pos 

FinAlq Units CntZPos 
ChkBy 

usport 
Units 

Cnt3 
Fllennsi 

Cnt l  
Filellnrt 

CntlRack. 
Por 

c n t l  uack- 
Por 

C d l  Pas 
CllkBy 



Reporting Units 

0911229-1 H3-Edgewood-smears-2OpCi pCilsamp 

0911229-2 ~3-Edgew~od-smears-20p~i pcilsamp 

0911229-3 H3-Edgewood-smears-2OpCi pCilsamp 
.- 

0911229-4 H3-Edgewood-smears-2OpCi pCilsamp 

0911229-5 H3-Edgewood-smears-2OpCi p~ils'amp - 
0911229-6 1-13-Edgewood-smears-2OpCi pCilsamp - -- 
091 1229-7 H3-Edgewood-smears-2OpCi pCilsamp 

091 1229-8 H3-Edgewood-smears2OpCi pCilsamp 

091 1229-9 H3-Edgewood-smears-2OpCi pCilsamp 
.- 
0911229-10 H3-Edgewood-smears-2OpCi pCilsamp 

091 1229-11 H3-Edgewood-smears-2OpCi pCilsamp - 
0911229-12 H3-Edgewood-smears-2OpCi pCilsamp 

091 1229-13 H3-Edgewood-smears-2OpCi pCilsamp 

091 1229-14 H3-Edgewood-smears20pCi pCilsamp 

0911229-15 H3-Edgewood-smears-2OpCi pcilsamp 

091 1229-16 H3-Edgewood-smears-2OpCi pCilsamp 

091 1229-17 H3-Edgewood-smears-2opci pcilsamp 

091 1229-18 H3-Edgewood-~mear~-2Opci pcilsamp 

091 1229-19 H3-Edgewood-smears-2OpCi pCilsamp 

091 I 229-20 ~3-~dgewood...smear~-20p~i pcilsemp 

Sample Barcodes - 
0911229-1 IIRIIMIIIIIIIIIIIIIIIIIIHIIIII~II~IIIIIIIII~II~II~II~ 0911229-2 
3H091124-BPS1 3HOBH24aPSZ 

~~~ ~ . .  ~~~ - ~- . . Illlll~l~lilllllllUlIUl~~~~~~AI~II~~91~I~IIII , . ,, 

0911229-3 l1lIl1~11~1111111llllllllBlllllllllllllllllllRllOlll~llR 0911223-4 
3H091124.BPS3 3H091124.8PS4 IIIIIIIIIIIIIIIIIIIIIIII~~I~IIIIII~IIAIIIIIIIBRIIIIIIII 
0911229.5 1111111ll111111111llllll~llnlllllllllllllllllllllillllllll~llllll~ll 091'1229-6 
3H091124.6PS5 -. 3H091124-8PS6 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ / ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
0911229-7 09112298 
3H091124-8PS7 -- llllllai~lllllllllllllllllllll~lllllllllll~ll~~~lllll~llll 3H091124aPSB lllllllllIlIIlIlllllllIIUIBIIIIIII~BBAIII~IIBIAIIIIAAII 
0911229-9 llllllllll0llllllllliRllllllllllllllllllllllll~~ll 0911229-10 
3h1O91I24-BPS 3H091124aPS10 IIIIIIII~IIIIIUIIIIIIRIIIII ~IIIIIAIIBIIBII~PII~ISIIIIIIII 
0911229-11 IUIII~II~IIIIIIIIIlllllllUlllll~lllIlIIIIIII~IIilIIIAAlll~lllll 0911229-12 llllllllllllllllllllRllIl~lll~lllllilll~llIIIIIIIIillllUll 3HO91124-8PS11 3H091124-BPS12 

0911229-13 lUlllBllllllllllllllllAlllllllAllll~lllllllllllll 0911229-14 
3HOS11248PS13 3H001124-BPS14 - .. . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ / ~ I I ~ ~ I ~ I I / ! I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~  . . . .- -. . . . . . . .. 

Kadiocnemlstry Instrument Worksheet 
ALS Laboratory Group -- FC 

~ a g &  of 4 1-13 instrument Sheet 

Date Printed: 11R512009 958 

~jT~e;;,~6~c.~4,~22~F2i~:~.jiq:i5d,yc~ ' i p re~ ; j j l ~B fch~~3~~g~~ . /2$Lg+J" ! !?~~~ ! :~  c,j,.T.j,,*,- .>.. . < ,  
G.~,$ &s,~~~,.3.,~ ,..,, :,$;.:.P.~,~~ a.2.,: t~;;;;.~j:~b:,~~:+:~:*.~st~c 
.ah- ...#.'...?,.".-:s> t:fi.:h:b:<bc,>**<$:~,"., ,.~!.%;.\>,:..,i:>E:;;,+c:~:%d 

ALS Laboratory Group -- FC 
LIMSVarsion: 6.314A 

Supersedes: ylr 





Prep Procedure: H3 1 
Radiochemistry Prep Worksheet 

ALS Laboratory Group -- FC 

Reviewed By: LJF C Review Date: 11/25/2009 
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Non-Routine Pre-Treatment? Y I 0 B a t c h : e I ~ "  ~e-prep? Y I@ Batch: -4- P ~ ~ ~ Q A S S I N C R ?  Y & ~b 
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 11/2412009 Balance: Cocktail Pipet: T-002 

Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009 

28 1 3H041124-8 LCSD 

rn 
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Comments 
Lot #97.090301. Due to inadequate volume no sample duplicate or mahix spike was performed. A LCS Duplicate was performed instead. 

Spiked By: Jay Fielding Date: 1112512009 

Witnessed By: Joe D. Dauner Date: 1112512009 

Radiochemistry Prep Worksheet ..".'.."'.i-i' .,..w.... .i.,....., . , . ; . ;u .r  
:~- *<.>,, * .  ..".,.'~."~ 

v,, b.e"dd~~ tvEp6pggf$@gg~~~$$~@$$$p3~ 
ALS Laboratory Group -- FC G>+l,:2i,5is +..~,>s!s.$,, :.,,., :7.:!h:r;* .-... ~~~~gsy3~,,d:,p~,:.:.:p,.::,a:~~~~~: ...... .%:: ,..; ... ~i!;:z~?*.. .. 

d Reviewed By: LJF Review Date: 11/25/2009 

Non-Routine Pre-Treatment? Y la Batch: @'\k Re.Prep? Y I @ Batch: d(k Prep QASSI  NCR? Y l@&b 

Prep SOP: PA1 700 Rev: 10 P r e p  Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 1112412009 Balance: Cocktail Pipet: T-002 

Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009 

i -  h , 'RFG. .B qF#>,gp5"* ..% .r 7.:-Y , .&$g,@ggZg!#pe '". *a@$%@?% . ,.&*, *:j:.,$p:&$;f$&. .. . ~Bv1k.5gd!!~:8!i!$~?3!&kh3!~&#=c ?.y;h &,~ ...$p.,*: %w,z i.L%fl 
Soln # Nudide SolniD Preo Conc Units Preo Dale Alisuoi Unik Pioei ID 
. S1 H-3 848.3810.44 2,523.588 DPMlml 11124109 0.1 ml RS-013 

LablD 

m 
~ a g n  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: _ l l ( ~ $ / * 4  8236 
Date Printed: 11125/2009 9 5 7  LlMSVerrim: 6.314A 

QC 1 Dl3;, I InitAlq FinAIq I Prep Baris 
Type NO 

~Omplc ssmp1e 

Analy;isVol.lml) Standards Prep Notes 
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Commenls 
Lot#97.090301. Due lo inadequate volume ,no salnple duplicate or matrix spike was performed. A LCS Duplicate was performed il3stead. 

, 
Spiked By: Jay Fielding 3 Date: 1112512009 

,ate: Witnessed By: -7363 

Radiochemistry Prep Worksheet . :a t%>,; . ..~r.+.3~7.tr . . .  eyLr .,.s-:i3.j.~i, t., ,.a,:$ .I.. ~.~~. .~ : .c . t3 .1y~pT. .3~.~  ;,.. , . ;  ,.,, mtAn,c>::a .;%* % 

ALS Laboratory Group -- FC ?6~p@~lpajqDjs~9,~d~9tj$4,2&%::5&*~~;;;;::~ z:!E;sT2m3h.:$; i:::z 2~:~;~~~~t~~;A~~~:~2;~sb~:..f..k~~:.?~~~~?~~ 
~?,..'~&z<?.,.'T~7..:..:,s> 

--- 
p ; i ; i d u r e :  143 1 Prep Batch N O ~  Validated!!! ,iewe,By: Review Date: 

Non-Routine Pre-Treatment? Y I N Batch: Re.Prep? Y I N Batch: Prep QASS I NCR? Y I N 

< Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 11/24/2009 Balance: Cocktail Pipek T-002 

Matrix Class: solid Prep Dept: RS Aiiquot Pipet: RS-009 

li7?;f<" *rs>q"w. .,--,. g :.mi "L * b + 3 . , ~ a g ~ < ~ ~ r - .  . ~~;~>~r<;c*~~-a:.-.;=---.z- 
g:?f&%~p$i$$~$!~&~&~~~~&~~~~ji&~!&!;~~@!&l~&~~&~f&$?$~,#j@ 
Soln # Nuclide SolnlD Preo Conc Units Prep Date Aliuuol Unils Pieet ID 

S1 H-3 648.3610.44 2,523.566 DPMlml 11124109 0.1 ml RS-013 

- 
~ a g a  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: -& 
Date Printed: 11/25/2009 8:46 LIMSVer$lon: s.314A . . 

Stendad8 Prep Nolea Lab10 Fln Alq Prep Basis 

aamp1o 

A 1 V 1 . 1  Inlt Alq 

'amplo 

QC 
Type 

Olsl, 
No. 
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Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

p r e p  Procedure: H3 
-- -..-I Reviewed By: LJF 5' Review Date: 1112512009 

I Non-Routine Pre-Treatment? Y I& Batch: &/k Re-Prep? Y @ Batch: & J d k  Prep QASS I NCR? Y @ d l k  

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktall: UG-LLT 
Prep SOP: NONE Prep Date: 11/24/2009 Balance: Cocktail Pipet: T-002 

Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-009 

7 1 3H091124-9 LCS 1 1 AlR~~eivod I Sl 
8 1 3HO91124-9 LCSD v 1 1 &Received V' Sl I 

$ % % ~ ~ ~ t ~  hadequate volume no sample dl~pllcate or matrix splice was performed. A LCS Duplicate was performed instead. 

Spiked By: Jay Fielding Date: 1112512009 

Willles~ed By: Joe D. Oauner Date: 1112512009 

v*E~;.;i~3T~~ : "  " .9.d@>w#T ' ", Tg611j .w.l-,..-r.~ .jaj,Ls. ----.:-a>.-> > 
i k 4 a s , ~ E ~ l ~ ~ + ~ ~ ~ & ~ ~ ~ ~ ~ ~ ~ , ~ , ~ ! ~ @ ~ ~ ~ ~ i i ~ ~ ~ ~ 3 ~ ~ $ ~ ~ ~ ~ ~ ~ < @ ~ ~ ~ @ ~ ~ ~ ~ ~ ~ ~ ? l  

Soln # Nuclde SoInlD Prep Conc Units Prep Dale Aliquot Unlts Pipel ID 
51 H-3 648.3610.44 2.523.585 DPMhll 11124109 0.1 mi RS-013 

m 

~ a g 8  of 1 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: dl&& 9 S 2  Y b 
Date Printed: 11/25/2009 10:03 LIMSVenlon: 6.314A 



I Prep Procedure: ~3 I Prep Batch Not Validated!!! Reviewed 
Review Date: 

Radiochemistry Prep Worksheet @~~~~B~@g~~~~9:j%j:p4@#$t,;ci+&< a , . .ST., et7d !*.a,.IFin + 

I Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N 
/ I 

ALS Laboratory Group -- FC 

Prep SOP: PA1 700 Rev: 10 
Prep SOP: NONE 

Matrix Class: solid 

zlp+&,3:z L::,F3i :::,, ;;s5~~3~;~~2;~;k~,j: bp?$$ :!!: ;&!;sj; 

Prep Analyst: Jay ~ i e l d i n g 5  

Prep Date: 11/24/2009 
Prea Deat: RS 

-- , 

Balance: 

Balance: 

Cocktail: UG-LLT 
Cocktail Pipet: T-002 

Aliquot Pipet: RS-009 

Prop Nates 

1 1 0911227-21 SMP 1 1 ~ s ~ e e e l u ~ d  
2 1 09H229.21 SMP 1 1 AS Received 

3 1 3H091124-9cbl ME 1 I AS Re~sived 
4 1 3H091124-9cb2 ME $ 1 h Received 
5 1 3HO91124-9cb3 Me 1 1 AsRecelu~d 

6 1 , 3H081lZ4.9 MB 1 1 ~s~eceivsd 
7 1 3HOB1124-9 LCS 1 1 h Received 51 

8 1 3H091124.9 LCSD 1 1 f f i  u~celved S I  

Comments 
Lot# 97.090301. Dueto inadequate volume no sample duplicate or matrix spike was psrfarmed. A LCS Duplicate was performed instead. 

/, ~ ~ ~ 

Spiked By: Jay Fielding b Date: t1/2512009 

Witnessed By: 301) Date: 

Son* N&oe SO nlD PrepConc Units Psp Dale Aliqucl Llllls Pipel ID 
S1 H.3 548 3610 44 2,523 565 OPulm 1 lrZ4iOQ 0 1 ml RS 013 

of 1 H3 Bench Sheet 

Date Prlnted: 11125R009 8:46 

ALS Laboratory Group -- FC 
LlMSVerPlon. 8.314A 

supersedes: -PI\& 



ANALYSIS DATE: I \  

i? 

/ 

/ 

. . . . SAMPLE CONDITION FORM (SOLIDS) 



Section 8 

STANDARDS TRACEABILITY 
DOCUMENTS 



rc Hatebook No. 
I I PROJECT LY% 3 L  10. YY ConiinueE: ~ r o m  Page 

Expiration: 101211201 0 
Activity: 4743.70 dpmlmL 

2s Uncertainty: 34.15 dpmlmL 
Ref Date: 9/3/2998 

ReiTirne: NIA 

R e d  and Untiersiood By 

pate 73 j 





. s.. US, :r. .,sr %. y L.*, .*, ., 
This ~?andard~efesence'&t&d (S- cn& of%iioac?&"~drogen~3, gs &@" 5'';hr..gf djs~eilledi 
water. The solution is contained in a flame-sealedm borasilicate-glass ampoule. "Die SkhI is 'stended 
for . tb$,~~a,f$on of b ~ g - ? e e  ~ 9 g  h2*%.tp p@'f th:moq$?+g of radioohemical . . . ,  prqcedws. 

. . . , m . - r . r  4. ,:,.-<, &.< 

The S& ampoule conhi& i&irig&n-3 a 3 a  t;al& of approxrmafsly 3 2  ~~ '$%I~d i&gen~3  dec+ 
by.beta;p@cle ,... , .A,h- .- epljssion. +xLL .. None of pabe~~.azt icles  es++e f r q  the S@U agpoule. D p g  the. deqy 
process no photons are &d'i' Apprma te  unshielded dose iates at sev$il&t'%& (& of the referents 
.time) are given in note [a]*. ?here is no detectable external radiation. The SRM should be used d y  by 
pers.0.p t ~ $ ~ d l e ~ ~ o a o * ~ $ t e ~ a L  - A ... , >, . ,tG ,. '. ip . ' ..ax< ~1 . , 

The SRM ampoule contains only distilledwater. There is no chemicalhazard. I f  the ampoule is to bc opened 
t q ; e e r  the,.q,uti~!,the p T y e * d  f l g g p e  is siv7n y+P;agc 2. , *: ,,>. ,; ., 7. 

/ I  < .. .rt . . .ILy -7. 
Storage and Handling 

...* $.:.- ...? '. ' 

The S& should be st&? A d  used 3 a F a h u e  de twe&~ and 65 T. 'Ihe solu~b" i=an unopeni8 
ampoule Should remain stable and homogeneous ~ t i l  at leastSeptember 2008. LL ' . ,. SF. . 

The ampbule (or any subsequent contain&). Should always be clearly marked as &n&&&dioket& 
mate& If the.ampoule is tramportedit should be packed, markealabeled, and shipped in accordancewith 
the applieatle national, intenXCiona.1, and Eanier regulations. The.solution in the ampoule is a dangerous 
good (hazardous ma&) because of the radioa&ity- 

Prepamtion 

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
RBdioactivity Group, U. Karam, Group Leader. The overall technical direction and physical measurements 
lea'bing to certi6cation were provided by U. Lucas and M.P. Uhterwegcr of the Radioactipity Group. 

The support aspects involved in the preparation, cerfiiication, and iswance of this SRM were coordinated 
through the StandardXeferenceMateriaisProgram by J.W.L. Thomas. 

BertM. Coursey, Chief 
Ionizing Radiation Division 

Gaithersbur& Maryland 20899 
June 1999 
W-l i fe  and text revised October 2000 

Nancy M. Trahey, Chief 
Standard Reference MaterialsRogram 

SRM 4927F, page 1 Okg - '*Notw and references are on pages 5. and 6. 



. . 
r t - '  : x i  .> - .L . , 

.Re~ecommended Procednrefor.Opening the SRM ~mpoule 

1) If the SRM solution is to be diluted, it issekominkided tha&e diluting solution have a,cornposition 
comparable to @at of .the SRM solution. . . .,. . .  

2) Wear eyeprotection, gloves, ~d prote~tive olothing,~dwork.over a kay with absorbent paper in i t  
Work in a fume hood. 

3) .Shake the ampou&.to . . I ,.: wet all of thq+de surface of the ampoule. Rehun the'ampoule to the . . . . 
upright p~srtlon. , . . . ... . . $ . .  . 

4) a e &  that hl of the'liq&dhas drained St of h e  d d ' b f a e  aGoule. .e&,cwary, g&iytapthe' 
neck to speed theprocess. ...... 

5) Holdiqgthe awoule upright, .... score thenmnwestpart ?::the neckwith,a s m i e  or diamond.pend.. . :I 

6) Lightly &t t h q . s q ~ q b 6 .  . . . . . .  : . This ;&aces the crack p'ropagation velobify and &es for d'blhikr . . 
break. , . .' . . .  . . .  ',. . . .  

7)   old t& ampoule'&xi&t a paper t o w 8 ~ a ~ ~ e r ; o ; i  Suppo&jig. ~ositioirthe scored line a* ' 

from you. Using a paper towel or wip&.to a p e  contamination, snap off the top of theampoule by 
pressing the narrowestpart ofthe necE'avmy frdm you while pulling the tip ofthe ampoule towards 
you. : . . :: .. . . .,,:., , 

. . . . .  
8) Transfer the solution &om the ampoule nsing.a pycnometet m a pipet with.dispenser handlk: 

NBVWPIPETIE BY MOUTEE. 

) Sealr any unused BRM sqlution in a flame-scaled glass ampoule, if .possible, to mt.limize the 
, . . . . .  

evaporation loss. -. , .. . ,I.. . . .  .,. 

*Notes andzefacnocs&e ail pqei'S and 6. 



. . 
%),. : .:.,:., ir..J.. . CeFtlSied?alues. i 1.:. . . . . . .  . :.>.. ! a,:.;: 

. < *...,is". 8 ., . : . , Hgdrogr:d$.. .x. 

! 

1 
I 

i 

i: -... - .  - .- . Unceaified -. .... dug- .. -. - ........ - .... - . Wl,. .-.%#., ..v. !' 

*N*u and refercoar;arc 9 pages 5 and 6. ....... 

Rsdion1u:lidic impurities 

Half Iives used 

Caliirationmethod and measuring 
instnunent(s) 

;? 1 
I- . -. . _ L _ _  ._ _ __ . . . .  7F r37.z. . . .  " '  ! - - ,., --.- $ 

p - 
. . . .  :+? 

, . ., 
. ~ ~ f ~ ~ ~ & &  time ; . I _ . . . . .  ; . , _ _  
WifidiactMtS of &e sol@on [c]..i! 

Relative expanded u n e e ~ t s  @=2) 

.It, 

.... . 
I: 
1. 

y 
. , . 

i 
P 

.. $, 

? 

7 

.{ 

: 
i 
1 

1 

None detected M 
Hyd109.n-3: (4500 t 8) d [g] . 

7- 

4x0 gas counting of SRM 4927E usingthe NIST length- 
compensated internal gas proportional counters and 
intercomparison of SRMs 4927W49ZIP using two.4x8 liquid- 
scintillation counting system '[h] 

. . .  . . . . . . . . . . . . . . .  . . . . . . .  .. .- .".- 
l%lO EST, 3rSeptembe~W98 ; ,. i.:iciq . . .  

. 
$4.7 kBq.xll .4 .. ;?31 ,. , .... : J ... , 

,::sz -. * ".. : ~, -: ;A. ;r 
0.72% [dj [el , . f i .  i . ::.. : -,.i 

:. -. 
i' 

. >  
: 

3 ,  

- 
. . .  

-~$&.9~~e~eties:... - . -- .. ---.. I - - - , - -  . - . .  ,-. __;_. +::' . a%,j: mcj.x.;l ...-. 
. . 

SoG& deirription 

-qmpou?ees9@cati0ns- -....-- 
"' . . 

' , 

7 .  -. .. 
, ..( . . 

Sobtionmass 

'. L .. ..>? 
Liquid in flame-sealedNIST bci&dicate-glass ampoule . . .  .--a.2 

=:. .... . A .  ... 
Body outside diameter _.. (165 -1 05) inm :ST-:? i .P 
y,~~ll m & s s - - -  (K6OXOX4)FiZ ----- '- 
Barium content ' + '  '.dkslthan 25% ,,- '.>(+ 

Lead+& content' ."" ' ~ ~ t h a q 0 . 0 2 %  
Othq&&avye~e%!p . ..... .Tam quantities . . 
4pPf&tp;ij,40 g" ... " .9 ' , . ,,. ,;.,>. 

..... - .  -. . .%' .... -- .- - - - ..- -I . - .... - . . . .  - . - .- 
' ~ ; ~ ~ c ; ; ~ p r o p e ~ ~ :  , . ... - . . .  
. C . .'IFI.̂ . L.. -'." " .i.. : 
solu'o? c o m p o s i t i o i ~  , 

Cs. . ., 

... . . 

.ec0 ncen.fB 
(mol.~-3 i 

... . . -. . 
~-,,,i"' ... 

....... ,..* 
~ ~ s s ' F ~ ~ ~ o ~  ' 

! :1q,g.g3 : . 



I 
EVALUATION OF THE UNCBRTAWn OF m. MASSIC ACTIVITY [q 

I ,  I 

,-..Input Quantity*, 
fhe source of uncertainty 

. 
(and individual 

uncertainty wmpouenti 
: where appqniate) 

Massic count mte of SRE;I' cdirectea - 
for.backgrmd and . 
decay [hl 

Estimated (B) ( 0.U) I 1.0 .I 0.20 

Method Used To Evaluateu(x,), x .  
the stmaard mcednty  of 3,. 

'. (A) denotes evaluationby '. 

statistical methods( 
@)denotes evaluation by 

-6ther methods 

Standard deviation ofthe niean 
for 23 sefs .of gas m i i ~ g  . 

. . measmeme?g (A) . *. . .  

*Note~andreferences are in pages5 and 6. 

Rilative 
Unce-Wity 
. Of &put 
' QmtiW, 
U ( X ) ~ I  9 

(%I [[i] 

. 0.18 ?, 
' 

. 

. 

Relative 
Sensitidty 
.. ?&or, . ' 

1 @/&I 1.. 
(qiv3 . . 
1 

., 1.0 . .  . . . .  
. . . . . . . .  ( . . , .  

. . . . . . . 

measurements 
. . *.. . 

Live-time b] ' 

Eixtrapolation of ... 
count-rate-vwusanergg 

R e l h e  
,UnceaaSnij 
, Of Output 

Q ~ t i t y , .  
u,o.~$,, 

:s (%I @I 
098,. 

. 

.= . 
Estimated (B) 

. . . .  
6). . . .  

:. 
0.10 

.- 
'. : 0.0 

:. .- . 

1.0 
. 
1.0 

. . . . .  
d:lO .. .:v 

OD' 



. . . .  - 
4,, , ,?,! >;zr. - -. *>. :,: . : ,....... 

[d _ . . .:% ,+?sic . . &:@.6Lthepref&gdna& fT$e,gqAvity'.ac&ty .- .,..:;.. d~de"d  by , . ~g ;~& .~ f ' ~%s  . ,." %,. of:%k'sample. 
See reference PI. ..? .;!. ,, , , . .,.tk . . . .ki,",, .. . . . + ,  . " 

! 

. p~.fep..~~ @F! JJ of massic A&. (activitg :~$:,~rnnit m,3925th:ir~fy3p~ %..FS not 
measured &ectly but was d+ed fr2m'ink@rgemeiitsa@ %:&?+::>< calcii~ponsof c@erg?an6bes. This & 
be messed  as v = ffx.,&x$": k), where f k  a matliema~caliun'ction d&rii;~@frci;hblb &.? h e d  

. >, .. , ,,:.. . . .- " ?'* , :..NO%.,:.:, ,, .,,: .Jde ,. . * ?;..,... . '; L,, (C 
, ! .. rr;!*:.i' . $t  <,. :.;:",~? ,$, ' . 

[a] &e'%evcri is th= SI unit fbr dose kqudeyt. Sfi=e;e+qce [I]. ' 6 e  @v is &j$alI~ 0 1  *ern. .. 30 '"A"; :. . , 'ZC?! 
Distance from Ampoule (an): 
Approximate Dose Ratedy~Syh):, ,, ~O:l@ot . detecpI+?l ... .- - .  L A < $  .. . 

I 
A . -..~- -. ,.,. 

model of the measurementprocss. . . 
j: . ':: .- : 

The:vaIue,cr,,, ., ..., .. ... used for each input (~~?~t$:~..~~,s;a.ydard un%+'@@', u(x,), a$! generates a 
conesoonding &&ain$"m y, u,(y) = I@/&, ~(x;), chcd ?&&i$bi&t of combineil ~tandaril - . .~ ~ . .  .~ . . .  

3 ,  !EF.*- ?& .. ;> , .;.. 'I2 , ..$ .< -,.;: . .t*- i: l ' . .;,a ( . I  

r ..=A 

1. &e' ' -  mbise~s_taoiiar4LonFe&~ ,+ .?A? ?i+. of$&j $ t@e - pos1tnresgnareroot :. : .a x;". 
::c - :.e:.F-m of&e ..*.. sum ., of thk.$quares 

d .i..i..-:a *..*.dm, 
''- df'l&!?mp04ents~f combed d Imoert++,' '.;,T,*r:7' a .  .,. &yi: .* -. 
. ..*... Y., .'A_ % :!w. .: %.. ! :: , !:.:>:j': .:>#-,>. . 

' %" ti*, . 
.Tie combined standard un@ty is'..%bphed b~%kwers&'&tnr of'k =' 2 to.'ob& U, the 
expanded unc&hiy ofy. - 

.Ma.,: " 
Since it can be assumed that the possible esfnnatedvalues of the massic a&ity are approximate@ 
normany . F e d  with approximate stantan@$ ,Wation,gq(y;l,.the unknown value of themassic .". 
activ&rs.!ela&d;i$lie ,. iu ~~$t7aly=$~~hJi6Gi~$1 d$$ip6~~'&f~$L!&t1ij~5t~ . :  . .;s~ .'i.sii percent. ,?. 

. ~ .  
E)." . r .  .. ...,, r;, 

For further information' on the expression of rmcertainties, see ~cfcrcnces [2] ,and [3]. ' 

[el t 

dev&tion.of:the,peyF~ the~cresponse.S.approdtely 50%) md for orcata$ti~ evaluated., , 
by d&e.F.$~$~dsQi@&ohs+d  ad^ ovg'estimateCI'$s p~dei~*&&atedb~ substantial arounts): . 

..,;:,~? 
l e  witbin 'he&mvalue oTthe e ~ ~ a n d e d ~ ~ ~ ; ~ t y $ $ e ~ e v ~ d @ $ ~ i n  theintepGU/2 to W C. , 

a factor of 2 of the estbna'teddue). 
' - IS., . . , .t> 

. :. .. 
k] ' "The &.t'&lidc'eaaidy is the stand&d lince~&~, see refer&ce'[5I: 

., <2 L.. ~ ' 

[h] &ten& &i:founbng rneamire$6ts we~,&d'iod &ie~&992% sdiution dufini1998 and 1999. 
The SRlvI 4927F solution wu inte?comp&d with the SRM 4927E sol3tion Using liquid-scinhllation 
counting. 

[i] Relative standard uncert~&@ of the input quantityx,. 



The relative change in the oxtput quantityy divided by the relative change in the input qumtiiyx,. 
If l@I&l-(xdy) = 1.0, thena 1% chggeeinxl results in a'l% change my. I f  l@Irtr,l.(dy), = 0.05, 
then a 1%-Change in $'results in a 035% change m y. 

i:: 

~elativkcom~onent of combideds&d~dunccrtain@ of oytput quhtityy, romdcd to two.sip&ant 
figures or less. The relative comp,onent of wmbined standard uncerpinty ofy is given by 905 E 

1 @IEirll .u(xt)5 = 1 @'lEirll -(xlb) U(X,)~. The numeric'al values of ri(xl)k,, l@12xIl .(@), arid u,@>&, 
all @me.116ionless quantities, are listed in w1urp~  3,4 and 5, respectively. Thus, the value jn column 
5 is equal to me value in column 4 multiplied by the value in column 3. The input qmEties are 
independent, or very near@ so. Hence the mvariances are zero or ne#@ble. : - . 

The &latffe &dqt$ib'un&t@'y of)\-ti& deterrainid by the ielatme stan&d mbehiiQ of X (ie., 
, . ' of the h@liEej. "The rela% standird wcertaii~fy of f is ne@giile. . . .  ,- . . ;:.. 

'.. . 
laul~ll .(xi&) = IX-tl 

.-.-< 
&live &e is dete&&dby .. . r .  co&iig,the :s:, :.. &es fmki a &ted q@cbiiho~~ed os&afor, 

The standard uncertaiut~:.for each -detected impurity that .might reasonabl) beC.&pecte$ to be 
, T  preseqt is ?sea ted  to be TUG to t!~: eslimated limit of detection for thkt imp*, ie. u(xJ1. = 
.loo%. 1 @I&/ . (xb)  = {(?"&po~~se ~ . m  gql'bf ibpurity)7(re$d&e per Bq..of K-3>..{(Bq of 
im@@)l(Bq of E-3)). Thus u,fy)5 is ihe'relatidc change in y if the imp+ were present with a 

. mas& activity equal to the estimated limit of detection. . . . .: . . . 
? %  . , .::.,. ' . 

,;; , . . ... PkmNm. , 5:. 

. . ' ~ t e r a a t i o n d ~ t i o p f ~ ~ ~ B T , ~ ~ o n @ ~ ) t ~ ~ ~ 5 t e & n l r ~ m r d b m r d b ~ k - ~ a n d  Unitsnirs 

1993. 'Availabl~fiom the h e n i  NatidnalStandardsInstau.te, XI Wet 42iid Sheet, New York, 
.NY 10036 * USA. ._ . 1-212642-$900. . - ' 

,I? ' . 

Ggrqati~naI Organization for S t q d d g ~ t i o n  (ISO),.G+ to :the Eqr&n.of Unc+'nty in 
, Meaqmmenf,1993.. Awilable~'fmm.~e&ex?cericanNatior$l Stapdak@bstiMe,ll West.4gd Street,' 

. $~&~ork ,  NY i0036, USA, 1-2iz-~h&4900. @&edund,erTSO .. ... ~c&UanebrispubIicatiomps m0 
'.;;Guid~ t o  the.B&ession 199Y.) .. . ' 

'k. N: Taylor  and.^.$ .~uyat$ for ~valuri '&~ &&~es+~ he Wnceztrrbzly of MST 
, . 

Measurement,.Re&, MST, Technical Note l29L,&924. ~vailible $om the Sup@tendent of 
Docnme~ts, US.  Government Printing O f b ,  WWgton, DC 20407, U S A  . 

(:, "' 

. [4] National Council on Radiation Profection ~ f ld  ,.Measureme$s, Rqort No. '58, A Handbook of 
Radbnctivity Measurements Pmcedmi, ~econh Edition, 1985. AMil-ble fconi the National Council 
on RadiationProtection and Meaquements, 7910 Woadmmt Avenue, Bethesda,p 20814 U.S.A, . . . . 

[q, .LJ- Lucas and M P .  Unterwege,fr..~mprehwive Review. an? C&d Eva+lion of the Harf-L@ of 
, Wrn ..?..., J. Rcs. ..,: Natl. Inst. Stakd Teohn~l. 105,;%449 (gDD):!):' "" ' - , . ,  



Section 9 

ADDITIONAL SUPPORTING 
DOCUMENTATION 



Liquid Scintillation Counter 

Instrumentation Cali bration 

Initial Efficiency Cali bration 
Standards Traceability 



H-3 Swipes "Window 2" Control Limits (LS 6000) 

The background count rate is determined from the average of the reagent blanks for the batch. 

Window 2 control limits are established using the average count rate from the three reagent blanks 
associated with each prep batch +/- 3X the estimated poisson uncertainty. 

Updated 10/29/09 mh 
COUNT I I I Count I Averaae count I Count I Batch Averaae I Lower I Uaaer I PASS1 - - . . 
DATE I # I Sample ID l~urat ion (rnin.)l Duration (min.)l Rate (CPM) I Reagent Blank I Control Limit I Control Limit FAIL 

11/28/2009 

11/28/2009 
11/29/2009 

11/29/2009 

11/29/2009 

11/29/2009 

11/29/2009 

11/28/2009 1 4 1 3H091124-4CB1 1 30 

5 
6 
7 

8 

11/3012009 

28.70 

9 

10 

11 

11/30/2009 

3HO91124-4CB2 

3H091124-41383 

3H091124-5CB1 

3H0911245CB2 

12 

12/1/2009 
12/1/2009 
12/1/2009 
12/1/2009 

3H091124-5CB3 

3H091124-6CB1 

3H091124-6CB2 

15 

30 

30 

30 

30 

3H091124-6CB3 
29.53 
28 17 

11/30/2009 
11/30/2009 

18 
19 
20 
21 

30 

30 

30 

3H091124-7CB3 
29.07 
29.23 

11/30/2009 
11/30/2009 

30 

30 
13 
14 

3H091124-8CB3 
2H091124-9CB1 
2H091124-9CB2 
2H091124-9CB3 

30 

30 
16 
17 

29.27 

28.10 

27.17 

28.40 

30 
3H091124-7CB1 
3H091124-7CB2 

30 
30 
30 
30 

28.97 

29.60 

29.00 

30 
30 

30 
3H091124-8CB1 
3H091124-8CB2 

28.69 

29.17 

30 
30 

30 

30 

28.18 

27.47 

25.76 

29.26 

27.63 
30.67 
28.87 
29.73 

25.27 

28.39 

31.62 

26.29 

28.64 

29.76 

PASS 

31.09 

25.47 

PASS 

32.22 

25.71 

26.77 

PASS 

31.31 PASS 

31.57 

32.74 

PASS 

PASS 





H-3 Swipe Quench Curve Backgrou~zd arzd Efficiency Deternzirzation I 
I 

Calib D? : 10/2612009 

Polynomial Coefficient I 

Sample ID I Pos # I H# I 0bs.CPM I Corr. BCPM ( CPM Corr.Fact. 
3H091124-9CB1 1 16-11 1 133.9 1 8.60 I 7.000; I -1.600 

I H #Range 
Low = 113.6 
High = 283.3 

xAO 
xAl  

1 

Efficiency 
3.7192E-01 

-1.1270E-03 

Background 
6.0669E+00 
6.9704E-03 



Trifi~inz S~uiue (Glass Vial) Ouench Curve Standard : 699.3020.95 - .  , - 
10~6n009 Ref. Date: 9/3/1998 
Beckman LS6000 Bkg. Coefficients SpikeAot. : 160351.040 dpM'mL EE, Coefficienls 

Ax= 6.9704E-03 Spikevoi. : 0.10000 mL Ex= -1.1270E-0 
NonSpikedl Background B= 6.0669E+00 Spiked I Efficiency C= 3.7192E-C 

Sample ID H# CPM Calc. Bkg. Sigma Diff Sample ID H# CPM Corr. Bckg. Corr. CPM DPM Efficiency Calc. Eff. % Diff. 
3H090422-2801 113.5 6.58 6.86 0.84 0916022-1 113.6 1992.88 6.86 1986.02 8556.38 0.2321 0.2439 5.08% 
3H090422-2802 145.1 7 2 8  7.08 -0.56 0926022-2 142.4 1885.90 7.36 1878.84 8556.38 0.2196 0.2114 3.71% 
3H09042W803 166.9 7.78 7.23 -1.53 0916022-3 159.4 1731.13 7.18 1723.95 8556.38 0.2015 0.1923 4.57% 
3H090422-2804 179.4 7.83 7.32 -1.42 09160224 179.9 1499.31 7.32 1491.99 8556.38 0.1744 0.1692 -2.98% 
3H090422-2805 198.1 7.1 7.45 1.01 0916022-5 197.1 1285.78 7.44 1278.34 8556.38 0.1494 0.1498 0.26% 
3H090422-2808 214.4 7.12 7.56 1.28 0918022-6 215.7 1071.89 7.57 1064.32 8556.38 0.1244 0.1288 3.56% 
3t1090422-2807 232.7 7.17 7.69 1.50 0916022-7 233.0 894.86 7.69 887.17 8556.38 0.1037 0.1093 5.44% 
3H090422-2808 248.2 7.17 7.80 1.81 0916022-8 250.4 737.97 7.81 730.16 8556.38 0.0853 0.0897 5.13% 
3H090422-2809 258.7 8.35 7.87 -1.29 091 6022-9 261.4 644.34 7.89 636.45 8556.38 0.0744 0.0773 3.95% 
3H090422-2810 275.8 7.8 7.99 0.53 OQ16022-10 278.5 528.08 8.01 520.07 8556.38 0.0608 0.0580 4.50% 
3HO90422-2811 283.3 8.7 8.04 -1.73 0916022-11 287 459.26 8.07 451.19 8556.38. 0.0527 0.0485 -8.09% 
3H090422-2812* 295.9 8.72 8.13 -1.55 0916022-12* 303.6 393.26 8.18 385.08 8558.38 0.0450 0.0298 -33.88% 

(BKG CLs =+I- 3 sigma) These data points are not used in the calibration (Eff CLs =+I- 10%) 
Max 1.81 due to poor lit. Max 5.44% 
Mi" -1.73 Min -33.88% 

I I 
I Background Determination I Efficiency Determination 

Window 2 
Control limit determination 

Sam. ID 
3H090422-2801 26.75 

I I 
Quench Control Limits Analysis Wlndow Seltings 

Upper 283.3 
Lower 113.6 

70 -29- 09 
Instrument Technician Date 

ce 
0\ 

r:\inst\isc\ls6000\Calibra80ns\Quench Curves\2009\10.26.09~H3~swipes~QCu~~e (H-3 Quench Curve) 





H-3 Swipe Quench Curve Background and Efficiency Determination 

Calib. Date : 10/26/2009 

H # Range 
Low = 113.6 
High = 283.3 

Polynomial Coefficient 

xAO 
xA l  

Sample ID 
3H090422-3CB1 
3H090422-3CB2 
3H090422-3CB3 

Sample ID 
0916023-1 
0916023-2 
0916023-3 

3H090422-3n01 
31-1090422-3802 
3H090422-3803 

Efficiency 
3.7192E-01 

-1.1270E-03 

Average= -0.229 

Pos # 
25-1 
25-5 
25-9 

Background 
6.0669Et00 
6.9704E-03 

Pos # 
25-2 
25-3 
25-4 
25-6 
25-7 
25-8 

H# 
132.3 
129.3 
128.8 

H # 
133.4 
197.2 
274.8 
126.1 
199.0 
279.1 

Obs.CPM 
7.16 
7.38 
7.07 

Efficiency 
0.2216 
0.1497 
0.0622 
0.2298 
0.1476 
0.0574 

Corr. BCPM 
6.989 
6.968 
6.965 

CPM Corr.Fact. 
-0.171 
-0.412 
-0.1 05 

Background 
7.226 
7.671 
8.212 
7.175 
7.683 
8.242 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 



PAGE: 1 

1: .KIN ;n 2; 1-11 3 U','I L L - IPI 1,- 2h OCT 2009 103 1.2 
USER:: 4. COMMENT : L.56000 
PRESET TXI'1E : 60 . 00 
DATA CALC :: CPM H#: :YES SRMPL..E REPERTS: 1 PRIhI'rER r STD 
CUUI\IT BLF)NK : NO IC$b r NU R E P L I C A T E S  r 1  RS.292 r E D l T  
'TWO PI-IASE : hi0 AOC: I E3'CL.E REPEATS : I 
SCLli lTILI-A'TDR : L I Q U I D  LUMEX: NU LOW SAMPLE REJc 0 
L.UW L E V E L  c YE5 H A L F  L.1 F E  CLIWRECT I Oh1 DATE :I none 

I CnAlq : 50 ,, 0 - 250 .,is XEIIIIOR 1 1 . 7 5  FACTUR :I 1 ,, 000000 BI1:G. SUB I: C) 
CHAW :: *I.5[:i .. 13 - 900 ,, O %EHKOF<I: 20. (Xi Ff i cTUR : 1 . o000oo BlcZG. SLJEl r O 

SAM [ac)~; "VIPIE Ik.144 , I 3 d .  . U+V,II 1:: U \ V  ~ J I  :Y? LUPlE:X IEL/hP8ED I NO rl 1 N cFJM "/.Ellli'OR ern Z,E~~RCJI? % *r I I~IE 



BSF Version 
Instrument Tvoe 
Data ca ture-bate 
user F i  7 ename 
user Number 
user ~d 
user comments 
Preset count Time 
ca l cu la t i on  a ode 
H# selected 
sample Repeats 
P r i n t e r  Output'   ode 
 lank count 
I c #  o r  SCR selected 
Rep1 i cates , 
Rs232 Output   ode 
TWO-Phase selected 
AQC choice 
Cycle Repeats 
s c i  n t i  11 a to r  choice 
Lumex Selected 
LOW sample Reject Count 
Low Level se lec t ion  
H a l f  ~i f e  cor rec t ion  Date 
window L imi ts  window 1 
Preset %Error I s 0 1  
Norm M u l t i p l i e r  I s 0 1  
sackground CPM 1 
window L imi ts  WI ndow 2 
Preset %Error Is02 
Norm M u l t i p l i e r  IS02 
Background CPM 2 

pha/Beta D i  s ~ r i m i  na t ion  

I Sam Rack Time H# 

: 3 
: LS 6000 
: 26 o c t  2009 09:14:01 
: C : \  ...\ LS WINCONNECTION\DATA\USERO4\UNlO2601.BSF 

I :H : 5-ML, 10-ML 
: LS6000 
: 60.00 
: CPM 
: YES 
: 1 
: STD 

. I 
: LIQUID 
: NO 
: 0 .  
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

& LO d741 
Page 1 



PAGE:: 1 

3: ,Kt, ?: 2% +.!I ::: !S -- 
LJSER:: 8 
PRESET TIPIE :: 
DATA CAL.C r 
COUNT BLAWIC :. 
TWO PI-IASE : 
SCI: W'TI LLATOR :: 
LOW LEVEI ,... . 

. P w U L  ,, 1 t3--PlL 27 OCT 2009 OZa41  
COlVlMENT : L S h 0 0 0  

1 8 0  " 0 0  
I2PPI +,.I#: :YES SAMPLE REPEATS: 1 PR I AITER :: STU 

NO ICR z NO HEPLTCATEG : 1. [;:~232 - r: ED :I: P 
INO ADC :: IhlO CYCLE REPEATS :: 1 

L I D U I D  L L I X  0 LOW SRPlPLE REJ: 0 
YEEj HALF I:[ F E  CORI:?EC'I'I[3N UATE r 1-1 ane 

I -  : 5Ct . CI -- ,250.O %ERROR I :L . 75 FAC'TOR :: 1. .00001)i> BlCG ,. SUB :' O 
CH,?$l\i r 4 5 0 . 0  9CiO. 0 %ERRDH:!20 ..00 FACTOR !I 1 ..00Ci00ir EtKG. SUB:! 0 



BSF version 
Instrument Type 
Data ca t u r e  Date 
user F i  7 ename 
user Number 
user r d  
user comments 
Preset Count Time 
ca l cu la t i on  Mode 
H# selected 
Sample Repeats 
p r i n t e r  output Mode 
slank count 
r c #  or SCR selected 
Rep1 i cates 
~ 5 2 3 2  output Mode 
nvo-phase selected 
AQC choice 
cyc le  Repeats 
s c i  n t i  l l a t o r  choice 
Lumex selected 
Low sample Re~ecf  Count 
LOW Level sel  ec t l on  
H a l f  L i f e  Correction Date 
window L i m ~  t s  W l  ndow 1 
Preset %Error I s 0 1  
Norm ~ u l t l  p l l  e r  I s 0 1  
sackgrou?d ,CPM 3 
window ~ l r n ~ t s  W l  ndow 2 
preset %E~,-~oc I s02  
Norm ~ u l  tl p l  i er  Is02 
sackground CPM 2 
~l pha/Beta D l  sc r im inat ion  

Sam Rack Time H# 

: 3 
: LS 6000 
: 27 oc t  2009 02 :45: 1 5  
: c:\ ... \LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF 
: 8 
: 3H:S-ML,lO-ML 
: ~56000 
: 180.00 
: CPM 
: YES 
: 1 
: STD 
: NO 

; I 

: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

CPM I s 0 1  % E r r 1  CPM Is02 %Err2 LUmEX ~1T jme  

Page 1 



6s6 RUI? Log lnsfrrrmenf ID: LS6000 
379825 ALS Laboratory Group - Fort Collins 

Analyst 1 Date &% /o.db '8 
Note: Each pageis copied as completed and included wilh the worltarder/run documentation; revjewed subsequently - .. , .,, L 

\O 
W 

1 

FORM 762r6.xls (317109) 

IO-d I -Q 4 oqo%so - 3  1 IYD 3 s -  l ~ e - s s  , 12. , 9 O % O I ~  - 1  ~LIL. 
Batch ID User# Date 

Position 
Check Salnpie ID Initials 

CountTim 
e (mln.) Colnlnents Rack & Posltion Test 











Reviewed By: DBC PI' Review Date: 4/23/2009 

( Non-Routine Pre-Treatment? Y I @ Batch: - ,//A -- Re-Prep? Y 1 0 Batch: -.- M'k prep QASS I NCR? Y I @ /J&' 

Radiochemistry Prep Worksheet 
ALS Paragon 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B. Caduff Balance: Cocktall: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002 

~ a i r i x  Class: liquid Prep Dept: RS Aliquot Pipet: RS-015 

::;~F~~:~$f~~i~~,~ggS~g~~jli$!~~:.;..~,:.~ . .. , . *-,...:,: . . . . . . . .. L%..: ..., :. i~.!.72rc~4~L~,~..,3~... id .+. ::<.!.., .. ...;:.::: ... 

~:~~~;.~.~~.:i~~~,2;:..~~..:~:,:~~;222!:~~i~:~~:~,~~ ,%,., ;::;.:::..:;:;,!::? .,s: .: 

6 1 0915022-6 SMP I I 1 A5 RecElved 51  15 

7 1 0916022-7 SMP 1 . 1 As Received S1 SO 

6 1 0916022-8 SMP I 1 AS Received 51  105 

9 1 0816021-9 SMP 1 I , As Reselved l1 3 1  120 

n h  51 10 1 0916022-10 SMP { 1 1 As Received 135 

11 1 OS1BOU.ll SMP $3- 1 ASRBCBIVO~ y / v  51 150 
12 1 091S027.<? SMP \ Ib' 3 1 As Dmrrirad / -. $1 165 

~ a b i ~  prep Basis Analy015 Val.irnI1 I Slendar; 11 I Prep Notes I 
1 1 0916022.1 SMP ---1 < 1 As Rosclvcd ,51 0 UL NlTROhlETHRNE ADDED 

~ . . . . . . . . . . . . 
15 1 311090422-2805 MB 1 I AS R~o01v.d i 30 
16 1 3H090422-2804 MB 1 1 As Recelvad 45 

17 1 3H090422-2805 MB 1 1 As Recslved J 60 

18 1 3H090422-2806 MB I 1 As Rocaivad / @/.ti' 75 
1k\J' 00 19 1 JH(190422-2807 ME 1 1 A3 Received / 

20 1 3H090112.2B08 MB 1 1 As Received / I -'. 106 

21 I J H W O ~ ~ E - Z B O ~  ME I r A* ~ ~ ~ ~ i ~ ~ d  / 120 

22 1 311090122-2810 MB 1 1 ' AS RrCliVed /I 136 
23 1 3H090422-2BH ME 1 1 As Received 150 

24 '1 3H090422-2812 ME - 1 I A. ~.~.i".d l-- 165 

2 1 0916022-2 SMP 

3 1 0916022-1 SMP 

4 1 0916022-4 SMP 

5 1 091602?.5 SMP 

w 
w 

Page 1 of 2 H3 Bench Sheet ALS Paragon Supersedes: q I ).C/o? ./( ! yq 
Date Printed: 4/23/2009 251  LlMSVersIm: 6.2554 

1 1 As Received / S l  15 

1 1 As Resslved / 51 30 

1 I As Recaived 51  46 

1 I a+ n~eaiuad I s 1  80 



k r e p  Procedure: H3 
Reviewed By: DBC OK Review Date: 4/23/2009 

.... Non-Routine Pre-Treatment? Y I @ Batch: _-/vd--- Re-Prep? Y I @ Batch: -@ - Prep QASS I NCR7 Y / @ &@.-. 
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B. Cadufl Balance: Cocktail: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002 

Matrlx Class: liquid Prep Dept: RS Aliquot Pip& RS-015 

Radiochemistry Prep Worksheet 
ALS Paragon 

. iy,L....... ,..c,+y.: ........ G ...?? g ..-. ,,.; ;~,:.. ..=: r,,..c 7 . 
F;iij;,B5 fB'kl'a/-109d4Ep ...... 2i-:!.i~.,..." .......... 1 .;*:: :7..,+-,i:., 

~~~~~2,..~~~:;~:::~.~;i.:r;:~~~:::.~,;.;.'?, +:j:;;:.:. ,92,:2: ..,. ;,:;,:n::,; 

w 

Date Printed: 412312009 7:51 LIMSVerslon: B.235A 

.. 

Samp I Num Nuon I 
Comments I . _ ._  _ . . . . . . .  -- ..-. . --. .....-. ... . . . .  . . .  ........ 
IUG LLT LOT %97-080401 ..... -. . . . . . . . . . . . .  .. . ............... .......... ...... ................................... . . . .  . . I 

Splked By: Derek 8. Caduif Dale: 4/22/2009 

Wiblessed By: Jell Kujawa Date: 412212009 

. . 

Soln # Nuclide SolniD Prep Conc Unlts Prep Dale Allouot Units PieellD 
Sl H-3 899.3020.95 88.189.122 DPMlml 04/22/09 0.1 ml RS-008 

prep Notes QC I Oish I lntl Alq I Fin Rlq I Prep Bsrls 
Type No. 

Sample rampla 

Anrlyrls vol.(mll Standards 



I Prep Procedure: H 3  
-. .- 1 Prep Batch Not Validated!!! 

Radiochemistry Prep Worksheet ,,, riji;gp ,... ,:.:z,i,,p:;,i Baite;: .,>:*;:> 3M090+2&2~~,7.:.;;.'"~jj: ..., >q 5.%,:.f.;.i: ,b:..~G,.:..! ..:< ,.... :. 

Review Date: 

ALS Paragon 

I Non-Routine Pre-Treatment? Y I N Batch: -. . Re-Prep7 Y I N Batch: . Prep QASS I NCR? Y I N 1 

..:'fLv, . . . .,......: .i....- ;: . ..:t,. . .. ..:.;;. .>, ... :::,.; :. .. *, ~ .,,. i.:~:,.:.?,!; ;;.?;.:: .,,&. ;.:,,::;;:: 

Prep SOP: PA1 700' Rev: 10 
Prep SOP: NONE 

Matrix Class: llquid 

Prep Analyst: Derek 6. Caduff 
, 

Prep Date: 4/22/2009 
Preo Dent: RS 

Balance: 

Balance: 

Cocktail: 
Cocktail Pipet: 

Aliquot Pipet: 

J I 0916022-3 SMP 1 1 AS Received 51  30 

4 1 0916021-4 9MP 1 1 AS RIS~IYE~ S1 45 

5 1 0915022-5 SMP, 1 1 As Received S I  60 

6 1 0915022.6 SMP 1 1 As Received 5 1  76 

7 1 ' 0816022-7 5hlP 1 1 AaReso lv~d  S I  90 

8 1 0915022.8 Ship 1 1 A ~ R ~ E . I V ~ ~  S I  . . 105 

9 1 0915022-6 SMP 1 I AS RDcllved S1 120 

Prep Basis 

10 1 0916022-10 SMP 1 1 As ~ e c o l v a d  S l  135 

11 1 0916022-11 SMP 1 1 As Received S I  150 

32 I 0016022-12 SMP I 1 As Rscdued SI 165 

13 1 3H090422-2801 ME 1 As Rcc.lvsd 0 

14 1 3H090422-2802 MB 1 I AS Received 16 

15 1 311000422.2801 M8 1 1 k R a c e i u = d  JO 

18 1 3t1090422.2804 MB 1 1 As Received 45 

17 1 3H060422-2805 MB I 1 AS R ~ C E I V ~ ~  60 

18 1 3H090422.2806 MB I 1 AsRaceived 76 

~ n a l y s l r  Voi.(ml) Prep Notes 

5 - 
Page 1 of 2 H3 Bench Sheet ALS Paragon Supersedes: 404- -- 
Date Printed: 4/22/2009 11:44 LIMSVersion: 6.255A 

I 
1 1 0916022-1 SMP 1 1 Aa Recelvad 51 0 UL NITROMETHANE ADDED 

2 1 0616022.2 SMP 1 1 AsRecdved 34 15 
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I ................... .?.. :- I P r e p  Procedure: t13 
Reviewed By: DBC Revlew Date: 51112009 

/ / I Non-Routine Pre-Treatment? Y 1 @ Batch: && Re-Prep? Y 1@ Batch: &&/d-- Prep QASS I NCR? Y I dZd 

Radiochemistry Prep Worksheet Pbe.: . . . . . . .  -: :.... 

Prep SOP: PA1 700 Rev: 10 
Prep SOP: NONE 

Matrix Class: liquid 

ALS Paragon 

Prep Analyst: Derek B. Caduif 

Prep Date: 4/22/2009 

Prep Dept: RS 

pBat6H:.3~090422.3 . . . .: , " 
.:. .:, <. .,. .: .... ,.. . . . . . . . . . . . . . .  

Balance: 

Balance: 

- .. - . -. ...... -. - 

Cocktail: UG LLT 
Cocktail Pipet: T-002 

Aliquot Pipet: RS-015 

Samp Prep LrblD rlC ' O i r l l  i lnlt Alq I Fin ~ l q  / Prap easls ~nalyrlrVol.(rnll Slandards I Prep Note. 
Num I Num ITyps: No. 

1 i sample j samplp j I, I 

Com!nenls .... . . .  . . . . . . . . .  . . . . . . . . . . . .  .......--.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  
IUG LLT LOTU97-080404 ........................ . . . . . .  . . . . . . . . .  . . . . . . .  . . .  . . .  I 

Splked By: Derek B. Cadull Date: 412212009 

Wltnesserl By: Jell Kujawa Dale: 112212009 

........... 
,,,. ;-,.<>; k,.;j;;:g:.~,$;!:>::@y4"'?.?*: ...g$;@[&6p$p * :,;.:; < .z:<t+ .. . . 

. . .  . ..:. . ,:,g.?!!:::.. no,, srnrn,nt,os.. " . ' :: ' :: .' . 

Sol"# N u d d e  SolnlD Prep Conc Unils Prep Date Aliquot Unils Pipel ID 
SI H-3 848.3610.05 2,027,459 DPMllnl 04122109 0.1 ml RS-008 

0 -- 
Page I of 1 H3 Bench Sheet Al-S Parag011 Supersedes: _-Y/11/fi.-.11m-7 
Date Printed: 51112009 1 1 5 2  LIMS Veisloc~: 8.259~ 



Radiochemistry Prep Worksheet 
ALS Paragon 

. . .  .... . .- . .- - -, . .- . . 
2. 1 0316023.2 SMP I 1 A9 R ~ c d v @ d  51 

; ~ ~ ~ ~ ~ J ; ~ ~ ; ~ ~  6~~~45ki,i-;~.~f~3;~~ 
.... .:;.;:; :,,. :?k.. .ii$i.i....'i.::...>.. .....s;~.;~:. .:! ; I:.:,., .:. ,<.; : 

........... . 
5 1 3HQ90422-3802 ME 1 1 As Recelvod 

6 , 1 JH090422-3B03 LCSO 1 1 AS Received 

- ............... ...... I .- Prep Procedure: - H 3  1 Prep Batch Not Validated!!! By: -- Review Date: .-.......... .... .. 

Non-Routine Fre-Treatment? Y I N Batch: _-- Re-Prep? Y I N Batch: -_- -I---- Prep QASS I NCR? Y I N -. 

Prep SOP: I'AI 700 Rav: 10  Prep Analyst: Derek 8. caduf#d( Balance: Cocktail: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002 

Matrix Class: liquid Prep Dept: RS Aliquot Pipet: RS-015 

Standards Prep Notes Prep Basis 

. . . . . . . . .  
. . . .  ................... ...... ..: ......... ............ ........ ................... . .............. . . . . . . . .  . . .  I 

Splkea By: Derek B. Cadulf oI)C oate: ~ / U / U Y  
witnesse* a:r ate: %(!#hf 

F~~.~;*~.p,~.7:.~;i~m;qB?@7d~rF;~~~.:r~$.:F? - - ,ti4' 3 s  ,>, .:& .-: < ; ; ;;~>;?~~~~:;e;{k.?.~;i~!.'~ !,?,C !?::?-:?..% 
.,z6.yqf$,.~g4; v~:&:,+$+&~,, . . ! . ~ ~ $ d l ~ ~ ! b " ~ n t ? J h i : . ~ ~  :?;$?;:~ .::.:~.->,:> .:61<,?cr:.-. .:S.:.S:?.?,!?:~ ,.- 

Sol"# Nudide . SoiniD Preo Conc Units P r e ~  Date Aliquot Units PipellD 
S1 H-3 648.3610.05 2.827.459 OPMlml 04122109 0.1 ml RS-008 

&f t'. 
$ ( 3 / / f i  

r 4 "Q,l;",?., sub ,.- R-.d"-d s, 

Analyslr Vai.imi1 

0 

Page 1 of 1 H3 Bench Sheet ALS Paragon Supersedes: 3p- 
Date Printed: 4/22/2009 11:47 LIMSVersim 6.255A 
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' -@&~OEE~ Z I ~ $ ~ ~ E  of ~ & . l l . b ~ ~ b . ~  & % ~ C $ T W ~ Q  L.i 4Ltrttfbate. &F EL7 L @ ' - -  : , E d  5-q-03 
Standard Reference Materid 4927~". 
Hydrogen-3 Radioactivity Standard i 

T 
% Styrdard %fermco Motuiol (SPAT) cum&@ of radioadivc m u - 3 ,  a6 mfer, in 5 mL o! disbllej ! 
w~tata. Thc solutiar is conmined @ a DambsralecNIST baroslicare-glass amp&. The SRM iF i n?ded  i .  
for me & n . d m o f b c r r - p a r t i d o c m ~ g ~ n d s  andfa thernauhbg of m d i o c h e m i w l p r o ~ ,  . . 

Radiological Hazarrl' 

 he SRM a m p 6  caiaim 1rgdrog&-3 wah a M adivity of a p p x i m t e ~ ~  3.2 ~ q .  I T ~ L ~ O ~ P ~  decays 
by beta-parti&.&sicm. Ncm'e of the betapartioles escapehm the SRM ampoule. Dudng the decay ' 

' I 
, proms no photons are eu&d A p p r & t e ~ c l d c d  doserabs. at smaral dismm (as of the reference 

%e) are &en m n&.[a]*. There is no deteotable &exrial radiatian. The SRM shorn be used & bg 
p q s  qndified to handieradioa&ematcr$l. i 

i 

The SRi% ampoule conteins d y  distlledwum. Thcrc k no ohmica. hazer& EtLe ampoule is to he opc3ed 
to W c r  the soldon, the ~ewmmtodc?yoccdmc is &n on pagc 2. ' 

, i 
The SF34 c h d d  Sr stared and wsd st a temparahnc brtwcm 5 and 65 *C i t o  s W n  io an nnqoncd 
ampouk s l d l d  resdain 2nd ~ a p o ~ o ~  d arleasr Gcptcmk 2008. . .. . . 
me ahrponls (oi. spy ngs&ent mntaiucr) should &&~gs be olearb marked as mtd i~ ing  radi~actirre 
m a W d  Ifthe ampouleis ~o&dit&ooldbepacked,~d,labeled,~s~pedin amotdmffirpith . 
the appIhble naticmal, iqtunatirnal, and olriis rcgdatims. The solution ia tpe amp& is a daogemns . . ' 
good (hazaa'dons mat&) bbecaure ofthe~adioactiiiiy. . . 

This S t n n d  R+nw I d a ~  ?l prprqued in the Phjd5 Ls$mtorgorg Ionizing m o q  Dwsion, . . 

Ra5io&-ti~%y Uronp. LLI -%an, Gmq Leader. The 04 kc -  dkeotioll and p h y i d  m e r s p o w  
ieadhg to ccEcation were providdby LL. Lpras and M;7. Un-gzr of the Ralioacivity Granp. 

The support aspects involved i~ the prepqtion, &tion,'aod issoance of tbir SRMwae coorhatcd, 
throng5 the StzmQard Rcferenffi Materials Pmgram by J.WL Thomas, . 

. . 
. . BariM Coursey, Chief 

.looiangRadhtionD%ion' . . 8' 

Mthanbuig8 Msryland 20899 Nancy M. T h y ,  Chief ' 
J n a  1999 ' St'mdard Mereme Matclia3sPm!pm . 
Half& and tef revised Ootobo~ 2 W O  

. . 
*N&andnfcicn=arc mpsgu5 and 6. 

. . 



: 1) 
a t h e  S I U M B O ~ ~ ~ ~ M  is to be diiute4 it $fecbnhbh&d h t  tho anting solution have a composiiim 
warable to  that of the SRM soidan. 

7,) T s a r  cyeprolection, ass; andpmtcctise olofhingand Wrk ovm a tray* absorb& paperin it , 
Wak in a fume hood. i 

3) shah the ampoule to wet all of t h e w &  smIace of the a6p.oule. Retnm the ampoule to the. 
qxd&@osiiion. I 

4 q e & & ~ ~ d ~ ~ & ~ ~ e d o n t o f t h ~ n e o k o f ~ ~ e e E l u ~ , ~ ~ k p t h e  a ' ' 
aedk to speed the process. 

i 
:.. I 

5) .H  dingth the nprighf score the of the necgwith a scribc or diamond pen& ! 

6) ~&tly%tthc sccuod lina This rednces the crack pDpagati011 velodtg and makes for a cleaner 
bre& 

7)  oldt the &uleyr@tviit6 a pa?crtom& awippipm, masnppmtjig. Positionthe smredlina wwy 
! 

fimyou. Uslng apapsrtDWe1 avipniper m woid c~mtaminatio% wap Mthc top of the ampoale by , ! .  

' pressing the nmowestpd of the ncok awayfsmyou wb% p a g  the tip ofthe amp& tawad 
I yon. 

8) , TranpEcr the nolutlon from the ampoule psing a pycm3r~tar m a pipet -i+ith dispek h~lldIe. 
i 

.j 

NE;VI3RWEITB BY MOUTK I 
( 

9) Seal upsad SRM solution m a flame.seal%d gl& ampcrulc, If posn%Ic, to minimirr. the 
mpmatiDn109& . , 

i 
f . 

See also rcfme?cc [4P. 
! 

. . 

. . . . 
! _  . . . 

. . 

. . . ( 

. . 
S ( M 4 9 2 7 ~ , ~ z d S ' .  *~~tcr imaxi -~cs  nrr 5 md 6. 

I . . i 
.. . 



FhJridPmpdes 

soram desui?ticm 

Ampode 6 p ~ C i I i a ~  ' ' . 

Sdritionrnass . 

tj@d in f l a m e - s k a l e d ~ ~ ~  bmosiLhte-glaas ampoule 

Bodgoutdde diameter 06.5 & 0.5) mm 
'Wan Tbiclmws (060 f 0.04) m m  
Barirrmcontsnt, Legsthsn2546 . 
Lcadsddccmtmt ,Lwsthan 0.02% , 
0th heay  ebmnts ' Trace guantltias 

Appradmatt@S.U g . 



EVALUATION OF 'BIB UNCBRTADlTY OF TRB MASSC -4ClTWY [dl* 
I b I 

(A) dmoks .%valuation by 
stati6ticd mcthads 

-io d rate of Standard &vialion of the mem 
SRM 4 9 Z Z  cme%ed fa 23 sch of of g d s h g  

I( far b a w d  and I meZsmamentS (A) 

Relative 
Umrt&f 
Of Input 
Quantity, 

' ~(XPI~ 
(%) )[.1 

0.18 



[a] The Sievcrt is the ST unit for dose equivaleat Sew refercnnea [I], On6 pSv is equal to 0.1 mcm 
D W w  imm Ampoule (a): 1 30 ' 100 . 
App~mdmate DOSC. ( 9 s ~ ~ ) :  <a.i@i~t ad-IC) 

[b] The sktedunccrraIntpis two timss the standardkcertainty. f . . 
[CJ 

md~ admitgis tho prcfmednamc 5Dr the q u ~ t i t y  aotivitg dmldedbg the. totaI mass of the mple. 
See zeferem [IJ. 

[dl The r c p m d  v a h  y, of marsic &:q @ti&' ?m ud m) a: the ~efcrenm:tino was aot 
neanoed d i y l  but was h ivc i f rmn  mememenb and calzk1.50~ of other qm~5h.  ?% can 

I 
be z.wnxed es Y = i 7 x 2 ~ ,  . .A>, w h f  is a r n a ? h c ~ ~ t i o n  ddd from tbo.essame.d - - . . . - - 
ma& of the meamrementPr~caSSss I 

The vatoe, +,.used for each input p u t i t y  i i a Sadmi mc&aiuly, u@), tbai gmeratw a 
corresponding rmcestaintg in y, zz&) CY) I@r6l-u@& d e d  a wmpnnent of combined atsndard 

' ~ ~ t y  ofy. . . 
The m&hed standard rm&B ofy, so@), is the positive squaremot of the rn of the squaras , . , ! of the wmponaats ofccugbincd standard mcmtabt9. ' . . .j 
Ths mbined standard is nmEpEed by 8 cmaregt factor' of k = 2 to obta5a U, ihc l i 
expanded rrnch-tdaty ofy. : 1 
S i  It rsp be &sd 'ha-. tho pces~bla astb~rod wlum of Lhs massio sotir:ty arc a-tw d 
noanany dirtni~red afth hppr&ti standard 3niadon u,@> tht &own d u e  o! tho mcseic 

,. artmi~isbelieved to lie in tbe i n t d y  f Uw'.& &level o i m ~ a n c a  of approkkat~Ij'95 pmnt . , 

~ & - ' W e r  %%rrnaion on thc wrpress'on oEmurkkties, see d e r e n ~  [Z] and [3]. 

[e] The Wue of e a c h s t a n d a r d u n ~ " m p m &  and hence thevatoe of ihe e;rpandedm~?~C&F I 

itself, is a best &batebased upon an ~ 1 e ~ a t i q  but is oniy approxhate lyhm.  !hat 
. . 

. is to sag, the hcakkty of the uneertabtf is large pnd not well gappa' This js m~.for 
m&tis  duatedby statistical methadsje.& thc rehibe w a r d  depiaticm oi  the standard 
~ n @ t h a m e ~ f o r  the massicresp~rneis q q a o x h ~ ~ % )  andformoertlinties evaluated . 

: . bgqthermetbods (which mald easmbe waedha t edo t  rrder esthnatedby Nbstantial a m o m )  . 
T!bxmhownvalueof the e x p a n & d . r m ~ k h e h d t o  liein the inkmdUiZtoZU &e.,e.,aithin 
a-iactm of 2 of the estimafedvalne). 

fl The &matedlimit of detection for radimuiidic k r q d e s  is 300 ~q-g-l. . . . .~ 
1 The stateduncerinintpis the s tandsrdunee~ty ,  See reference [5]. . . 
pl] Bakmivt gss.oount*gme~entswezcmada on the ~ ~ ~ 1 1 4 9 z l f (  solution d&g 1998 and 1999. 

The SRM 49m aolutlon was intercompared with the S X M  49275 solutiorl using Lipaid-sdntinatim 
counting. 



m, Tnc relative changei2 the onwur dN&d by tho r e b ~ c  chmgeia the iqut  q-x,. 
~f 15y/?zll .(x,/y) = 1.0, then r.1% changsiw, rentiamal% changein).. If l@I&,,l .(xb) = 0.~5, 
tien 8 1% chanae in* rcsul~ ir s 0.05% ch6ngcin.y. 

p] ~clativc m G & n t  oicaddnedsgrrdardunccrr~inwof o& qusr~y,,rormdcdto two ,dg&bm 
fibmcs oz lwa Thsrelatbc ccmpozent of mbined aandar6.~11&~ oiy $ &en by u,Q& a 

I @!3l %@/r = I@&l .(Xb) u(u(x,)k,. Tbc m c r i d w l c ~  of u(*ryzt, Ii?Yl&:~l -(x&), znd u,v)ly, ! an olmemonlcsp quantidee, are linedin w b  3,4, and5, rw_o&ely. Tim, themhe h cob 
5 is equal to t te  vajle iI mhrmE 4 nuit$licd 'by thc m c o h  3. The hpur quantities c. 

' i 
idzpmd+ or v q  nedy so. Ecce the cov2ianx.s are zero a. ue&~'b!c. i 

. . 
. @] ' me liv€ time is dehrminedby oom%g the pukes &om a gated o r g s t a l a ~ I L e d  m&$. I 

i 

1 The &andad unmfahtv for each nndetccted &at miebt redsmabh. be em&d to bc 
L= -- - - 

. picscm is csimamd ro bc a@ to tho e ~ t t d ~  & detecdGn for that -, ic. u w h ,  = 
100%. JWI&,l.&&) = {(rqontc pcr Bq dt m ) l ( r e ~ p & c  per Bq of E-3))-{(Bq of . 1 

? . humitv>/Ba of H-30. Thus udy)h ja thc relative ohwe k y  if the fmpuriry were orssext w;lh a ; . , 

,111 1 n ~ m t i m ~ 0 r ~ m £ o r ~ ~ ~ d o n ( 1 ~ 0 ) ~ 1 ~ 0 ~ 1 & ~ ~ m k - ~ u m ~ m u t ~ ,  : 
1993. Adable firm the M.E~u~ NatloA S W d s  .hbm, 11 Wcai 4!hd S k c 4  Ncw Yak, i 

p m m a t i m  &On fa ~ ~ d a r b t i o n  PO), en& to fhe Xyrdooh of U m  in , ' 
1 
I 

Memummer@, 1993. Avdablefim the AmericanNatimaI Standards E&tutc, 11 West 4 5 d  h t ,  , 

NewYo&,NYiMUci, U.M. 14126424300. (LkikdmderISO acisdaneoorlpoblic~tiona mTSO 
. . 

Guise to the Ehpressian 19m:) : 
. . .  

: , Ijl B . N . ~ f ~ c a n d C , l i & ~ ~ ~ ~ ~ d & g a n d ~ r h e ~ ~ c e r t r r i r r i y ~ ~ l ~ ~  
~ e a w e m &  NIST TecMcal Note W,:L994. A d l e  kom the Supm%.mdent of ' 

Docmn&s,U.S. G o ~ ~ t i n g  O& Washiugtan,DC20407, USA. 

-4' . . Nat iod  Cormdl & 'adislion Pmte:tion and Me-emenrr Rep& Na 58, A &?&OR of 
Radio& Menrurrmen* Pmcedw, Scmd Edliion, 1985. AvPilzble &om the iietirral Cound 
cn Watim and h"leamcmcnq IS10 WoodmontAverm,~, Me?hs&., D MD314U.SA 

[5] L.L. Lucas and M.P. Untemeger, ComprchsyiVe Revitw and ndM'Evaluhn of the rn-.Lffe @ 
%Tim, 1. Rcs.NatL Inst Smd TeohnaL 195,542-549 ( Z W .  , . , 
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1 I '  

Sfnd 1D: 648.3610. 

fxoiration: 413012009 . 
Activity: 5141.07 dpmlmL 

: .  
i Ref. Date: 91311998 

-. Prep Date: 4/30/2008 . Prep by: JD 
! i 1 ! iwatrix/Comp. DIWATER 

I HalfMe (y): 1.23E+Of 
. 

I 

1 . 

1 .  
8 : 





% SQnda;dmeT-bie& 0. em (&f&tr & & g L %  n.&cdf 
wats. The suiufion is mntainedin ail-ea1ed.W b m o ~ t . 3 - g h  ampouIe. "ii$ SRM h %mded 
fcp%,*+?grm 0 f b , $ + * ~ ~ ,  p&?th"..$?* of =.di*pqcedm. . .. . 

~ b ~ H d  .P- =;I, .,+ * *,s 
The & 4ul;m&&g3=a&taI d.oi&&&&32 arog&3 ...G. decays 

bl;+-.@on: None af i$e be@&- e s q e  fie h e = x ~ o u l e .  Durbrg*.d-+~ 
nG photons a r ~ d c l l  ~pp,&dtemhielded dosei;aes at sev&lw& (& if ,fther&re& . 

*e) are gmen ia note la]*. There a no det&aNe mtemalndiation. BeSRM should ae used om bg . 

mc S& 8hdd be s&& aid wed b ~rnp&%6slws&~.and 65 'C '0s soM& iri4@un~rnd 
ampnnlc shDnld rsmain M e  and homogcnw% rmtil at h t S c p u m b ~ ~  2038. $1' . . ..m . 

T% Stwdard Ref- Mnredalwos prepared in C% P i  Laboratmy, h+hg Radiation LWicn, 
Radioa&iigGmnp,LREmm,Cnonp~. Z h a o ~ k d m i c a l ~ o n ~ ~ s i ~ ~ &  
leadins to ~ c n i ~ w e ~ ~ ~  Ly B LL and and. Gmuwqer of &eRadimd3@ Group. 

. m e  ampbule (or my sr6sqmnt cmfdnm) s h o d  b~ olaviy marked as & & b g 1 ~ o a &  
matsid. If theampoulais tranrportedit should be packs4 dea,labaled, andshippedinaccordaoawith 

. . 
Bert M. Comszy, Chitf 

lonizi2jg Radiation Division 

8 .  

. . 

Gaithmbus~. Margland 20899. NancyM. Pahog, t5ief 
June 1999 ' Stan&d Refaom lXat+ls hpr~ 
Hal€-IiEe and text revised October 2000 

the appiratle national, intematirmal, and c& re@afions. The.sohriion in tho ampule is a dangcrom 
,a ~ b u p ~ ~ b ~  of & h e w .  . , . 

*arati, 



1) If the SRlvIsol~~~ionis to be diluted, it ~&&d.~thddi lut ingsolnt imhe a,w5mpadtion 
comperabIt to that dthc  SRM ?0lnti0q. 

1 . . . . .  
. 2) Wcarqepr6teotirm, gloveg q d p r o t e p  clathing,pd~k.over a trwwith a6sorbent~apmin it 

Wotpm e fnmuhood. ' 

3) .Shake the amp?uIe.to wet ~LU of ffig@ida h of thc ampoule. . . . .  ,bRetrrmtht'ampnalc to ths 
~ p ~ & t i &  . . . .. , : . >, . ' 

4) 'bhedkihat kl ofh'li&d& drained drainedof ffie&&Ibffhe be$& %5eceffsry, g&tly*p-the. 
, n& to speed t h e w .  . .*. 

6) Ijgwy wd the.$@ , &I&. i' . ~ l i s  ~~.:dnces fhS eaok &p@Ern wI* and & . . .  fqr a%&& . . .  
, . b r e a ] c . , *  . . .  .- . . ' . . .  .a. 

7) & a m p ~ e ' & ~ ' a P a P e r ~ a ~ m ; > a m & ~  P&&% s d l i n e  ' 

tiamyon Usingapqertowel orv&ei.to ~crmtamhation,snap offtbctoi, of thc.amp&by 
pRssiqgth8 m u m e s t p a r t  ofthe ndawayfcc&% you wide pulliug thetip ofthe ampoule torwnis 
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LS6000 H-3 Swipes Background Determination 
Interim control limits are established from the initial calibration for the geometry of interest. Limits are +I- 3 standard deviations 
from the initial unquenched calibration blank data. Once enough historical data is acquired, new historical limits are set as follows: 
Control limits for reagent blanks are established from 30 individual historical data points (10 batches). Limits are +I- 3 standard deviations 
from 30 individual historical data points. Individual reagent blanks and the average of reagent blanks from each batch are in control if the 
Count Rate (CPM) is within the established control limits. 

CURRENTLY UNDER INTERIM LIMITS1 

Updated 10129109 mh 

COUNT 
DATE 

10/27/2009 
10/27/2009 
10/28/2009 

Individual Reagent Blanks 

Total Cts. 
1288.8 
1328.4 
1272.6 

LCL 
3.49 
3.49 
3.49 

Average of Reagent Blanks 

Mean 

7.20 

# 

1 
2 
3 

LCL 

3.49 

UCL 
8.24 
8.24 
8.24 

Sample iD 
3H090422-3CB1 
3H090422-3CB2 
3H090422-3CB3 

Pass? 
PASS 
PASS 
PASS 

UCL 

8.24 

Pass ? 

PASS 

Count 
Duration 

(m) 
180 
180 
180 

Count 
Rate 

(CPM) 
7.16 
7.38 
7.07 



H-3 Swipes "Window 2" Control Limits (LS 6000) 

The background count rate is determined from the average of the reagent blanks for the batch 

Window 2 control limits are established using the average count rate from the three reagent blanks 
associated with each prep batch +I- 3X the estimated poisson uncertainty. 

Updated 10129l09 mh 
COUNT 

DATE 
10/27/2009 
10/27/2009 

10/28/2009 

# 
1 
2 

3 

Sample ID 
3H090422-3CB1 

3H090422-3CB2 

3H090422-3CB3 

Batch Average 
Reagent Blank 

29.63 

Count 
Duration (min.) 

180 
180 

180 

Lower 
Control Limit 

28.41 

Average count 
Duration (min.) 

180 

Upper 
Control Limit 

30.84 

Count 
Rate (CPM) 

29.98 

28.89 

30.01 



 DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, LUMEX OFF) 
l ~ a i l ~  PCs consist of the following standards; 

Efficiency Check - 
Beckman Tritium Standard Beckman C-14 Standard 
Lot HNZ0202 Lot CNZ3 112 

101900.00 dpm 98500.0 dpm 
2/17/2005 REF 2/17/2005 REF 
U1712010 EX? 2/17/2010 EXP 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits as of 06/12/09 MH 
Decav Corrected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

Decay Corrected 

Obs - H-3 CPM H-cpM PASS? C-14 CPM PASS? 
122 10/26/2009 51452.50 67035.95 OK 76690.2 OK 
123 10/27/2009 51352.20 66915.61 OK 76616.2 OK 
124 10/28/2009 51270.40 66819.35 OK 76543.7 OK 

R:\INSnLSC\LS6000\DAILY QC\LSQA6000 (DAY QC:LL OFF, LUMEX OFF) 



I DAILY CHECK LL ON 9 9 ~ c  SOURCE- LS6000 I 

Tc standard SPIKE 
KNOWN ACTlVllY 

58000.38 domla I . - 
7/25/2009 EXP 58000.38 dpm 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04108109. mbc 
Historical Control Limits 6/12/2009 

blank Blank Quench # SJ& 

UCL 21.36 52.5 11454.01 
Mean Value 17.11 50.0 10187.61 

LCL 12.85 47.5 8921.21 

I Obs # I Date I Blank C.R. I Pass ? I Quench # I Pass I Spiked C.R. I Pass ? I 
122 10/26/2009 16.9 OK 49 OK 10005 OK 

r R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (To99 Day QC: LL ON, LUMEX OFF) 
t4 
& 



Liquid Scintillation Counter 

Quality Control Data 

Daily Instrument Performance Checks 



~ D A ~ L Y  WSTFXMENT PERFORMANCE CHECKS - IS6000 (LL OFF, LUMEX OFF) 
l ~ a i l ~  IPCs consin of the following standards; 

Efficiency Check - 
Beclunan Tritium Standard 
Lot HNZ0202 

101900.00 dpm 
2/17/2005 REF 

Beckman C-14 Standard 
 LO^ C N Z ~  i i 2  

98500.0 dpm 
2/17/2005 R E F  

2/17/2010 EXP 2/17/2010 EXP 
INSTRU.MENT RE-CALlEiRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits as of 06/12/09 MH 
Decay Corrected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

obs - Date H-3 CPM H-cpM PASS? C-14 CPM PASS? 
144 11/26/2009 51210.50 67041.06 OK 76733.9 OK 

R:\INSnLSC\LS6000\DAlLY QC\LSQA6000 (DAY QC:LL OFF, LUMEX OFF) 



DAILY CHECK LL ON $$TC SOURCE- LS6000 I 
"'TC standard SPIKE 
836.3020.70 KNOWN ACTIVITY 
7/25/2008 REF 58000.38 dpmlg 
7/25/2009 EXP 58000.38 dpm 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 
Historical Control Limits 6/12/2009 

blank - Blank Quench # & 
UCL 21.36 52.5 11454.01 

Mean Value 17.11 50.0 101~87.61 
LCL 12.85 47.5 8921.21 

I Obs# I Date I Blank C.R. I Pass ? I ~ u e n c h  #I Pass I Spiked C.R. I Pass ? I 
144 11/26/2009 14.6 OK 50.3 OK 10189.8 OK 

r R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (Tc-99 Day QC: LL ON, LUMEX OFF) 
bJ 
4 


