
ALS Laboratorq Group 
ANALYTICAL CHEMISTRY 8 TESTING SERVICES 

Environmental Division 

December 15,2009 

Mr. Mike Barsa 
Cabrera Services, Inc. 
103 E Mount Royal Ave. Ste. 2B 
Baltimore, MD 21202 

Re: ALS Workorder: 09-1 1-226 
Project Name: Forest Glen Rad Scoping Survey 
Project Number: 08-3800.04 

Dear Mr. Barsa: 

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

Tritium pages 1-122 

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 

Sincerelv, 

b4 aboratory Group 
Lance Steere -6'' Senior Project Manager 

LRSleh 
Enclosure (s): Report 

ALS USA. Corp 
p a n o f t h e ~ ~ s  ~aooratorq  Group 

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

A Campbell Bmlhen Limiled Company 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 0911226 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

Page I of I ALS Laboratory Group -- FC 
~i~sverr ion: 6 . 3 1 4 ~  Date Printed: Tuesday. November 24, 2009 

Client Sample 
Number 

SUOI-18 091 1226-1 WIPE 17-Nov-09 10:40 
SUOI-19 091 1226-2 WIPE 17-Nov-09 10:45 
SUOI-20 091 1226-3 WIPE 1 7-Nov-09 10:50 
SUOI-21 091 1226-4 WIPE 1 7-Nov-09 10:55 
SUOI-22 091 1226-5 WIPE 17-Nov-09 11:OO 
SUOI-23 091 1226-6 WIPE 17-Nov-09 11:05 
SUOI-24 091 1226-7 WIPE 17-Nov-09 11:lO 
SUOI-25 091 1226-8 WIPE 17-Nov-09 11:15 
SUOI-26 091 1226-9 WIPE 17-Nov-09 11:20 
SUOI-27 0911226-10 WIPE 17-Nov-09 11:25 
SUOI-28 091 1226-1 1 WIPE 17-Nov-09 11:30 
SUOI-29 091 1226-12 WIPE 17-Nov-09 11:35 
SUOI-30 091 1226-13 WIPE 1 7-Nov-09 11:40 
SUOl-BIAS 0911226-14 WIPE 17-Nov-09 11:45 
SUO2-31 091 1226-15 WIPE 17-Nov-09 9:OO 
SUO2-32 091 1226-16 WIPE 17-Nov-09 9:05 
SUO2-33 091 1226-17 WIPE 17-Nov-09 9:lO 
SUO2-34 091 1226-18 WIPE 17-Nov-09 9:15 
SUO2-35 091 1226-19 WIPE 17-Nov-09 9:20 
SUO2-36 091 1226-20 WIPE 17-Nov-09 9:25 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 





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

SOO-.I~~.I~II or(970) 490-1511 (970) 490-1522 Far Chain-of-Custody D,~. I 11~0109 9 I' Page - o - 



/$, ALS Laboratory Group - Fort Collins 

, , i ?  

A LS, 
CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: &&@Ma. Workorder No: 29 b 
Prqject Manager: LCs Initials: L/4f Date: /1/6-?/09 

-- 
-- 

No. of custody seals on cooler: -- -- 
External pWhr 1-eading: -- 

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO AM' QUESTION ABOVE, EXCEPT #I AND #I6 

.'e S ~ M M ~ I A  ~tnl, ' i l  b~ C O O ~ ~ - ~ W  
I - 

If applicable, was tile client contacted? YES / NO / NA Contact: . Datflin~e: 

Project Manager Signature / Date: skrbr 
L . 

'IR Gun U2: Oakton, SN 29922500201-0066 

Form 201r22.xls (6/1/09) 

*IR Gun W: Oakton, SN 2377220101-0002 

Page 1 of 4 



Page 1 of 1 

Frwn: Oligin ID: ODMA (410) 332-8177 
Mike Bana 
CABRERASERViCES 

w- - 
103 E. Mount Royal Ave 
Ste 28 I 
Baltimore. MD 2f202 1 

W r  
Exwx 

SHIPTO: (800) 443-1511 BILL SENDER 

Lance Steere 

Ship Date 20NOV09 
AcLWgt 10 0 LB 
CAD 42397851iNET9090 

Paragon Analytics 
225 Commerce Dr. 

Account# S """""" 
Dellvery Address Bar Code 

, 09>O~ ,~Z> ,~~*3  .,, .....,..,..,........, I r e f #  O ~ O O . O +  
invoice # 
PO # 
Dept # 

Fort Collins. CO 80524 : 1 o f 2  MON - 23NOV A2 

TRK# 7930 3751 2435 102011 STANDARD OVERNIGHT 
##MASTER ## 

80524 9 
XH FTCA CO-US r '  & 

DEN * 

Afler printing this IabeP 
1. Use the 'Pr~nt' button on th~s page to prlnt your label to your laser or lnkjet printer 
2. Fold the printed page along the horizontal ilne. 
3. Place label in shlpplng pouch and affix it to your shlpment so that the barcode portlon 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 will not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, nondelivery.misdelively.or misinformation, 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 sales, income interest, profit, attorney's fees. 
costs, and other forms of damage whether direct, incidental,consequential. or special is limited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actuai documented loss.Maximum for items of extraordinary value is $500, e.g, jeweiry, precious metals, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 



ALS Laboratorry Group 
ANALYTICAL 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 1226 

1. This report consists of the analytical results and supporting documentation for 20 wipe samples 
received by ALS on 1 1/23/09. 

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 0911226-2, -11, -12, -14, and -17, it was noted that the quench 
factor (H#) was outside of the current usable calibration range. Thus, an approximate 
volume of 5 pL or 10 pL of nitro-methane was added to the samples and associated QC to 
bring them into the usable calibration range. Please refer to the Radiochemistry Instrument 
Worksheet located in Section 7 of this report for information regarding the sample specific 
amount of nitro-methane added. 

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 laboratoty control 
sample duplicate (LCSD) was prepared in lieu of a client sample duplicate. 

7. The magnitude of the negative activity for samples 091 1226-7, -16, and -19 is greater than the 2 
sigma TPU. The analyst's review of the data does not indicate a problem with the instrument 
data or the subsequent reporting systems. It is believed that the data quality is unaffected and 
the results are submitted without qualification. Under typical conditions, where background level 
sample data is normally distributed and analyzed by paired observations, this event is likely to 
occur at least 2.5% of the time. 



8. For sample 0911226-8, the 'Window 2" count rate was observed below the lower threshold, 
determined from calibration on 11/29/09. 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. 

9. 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. 

/7-//-07 
Date 

Date 



Section I 

CHAIN OF CUSTODY 



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

Paragon OrderNum: 091 1226 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

SUOI-20 091 1226-3 WIPE 17-Nov-09 10:50 
SUOI-21 091 1226-4 WIPE 17-Nov-09 10:55 
SUOI-22 091 1226-5 WIPE 17-Nov-09 11:OO 
SUOI-23 091 1226-6 WIPE 17-Nov-09 11:05 

Client Sample 
Number 

SUOI-24 091 1226-7 WIPE 17-Nov-09 11:lO 
SUOI-25 091 1226-8 WIPE 17-Nov-09 11:15 
SUOI-26 091 1226-9 WIPE 17-Nov-09 11:20 
SUOI-27 091 1226-10 WIPE 17-Nov-09 11:25 
SUOI-28 091 1226-11 WIPE 17-Nov-09 11:30 
SUOI-29 091 1226-12 WIPE 17-Nov-09 11:35 
SUOI-30 091 1226-13 WIPE 17-Nov-09 11:40 
SUOI-BIAS 091 1226-14 WIPE 17-Nov-09 11:45 
SUO2-31 091 1226-15 WIPE 17-Nov-09 9:OO 
SUO2-32 091 1226-16 WIPE 17-Nov-09 9:05 
SUO2-33 091 1226-17 WIPE 17-Nov-09 9:lO 

SUOI-18 091 1226-1 WIPE 17-Nov-09 10:40 
SUOI-19 091 1226-2 WIPE 17-Nov-09 10:45 

Lab Sample 
Number 

SUO2-34 091 1226-18 WIPE 17-Nov-09 9:15 
SUO2-35 0911226-19 WIPE 17-Nov-09 9:20 
SUO2-36 091 1226-20 WIPE 17-Nov-09 9:25 

Page 1 of 1 

COC Number 

ALS Laboratoly Group -- FC Date Printed: Thursday, December 10,2009 
LIMS Vemim: 6.318A 

Matrix Date 
Collected 

Time 
Collected 







ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: CU l/rt"- Workorder No: cq 1 1 2 > b 
Prqiect Manager: LKs Initials: 4% Date: / I / >  9 IoC7 

Do perchlorate LCMS-MS samples have headspace? (a1 least 115 of coiitainer required) 1 1 YES / NO 

Were samples checked for and fiee from the presence of residual chlorine? 
(Appl~cable when FN bas indicated samples are from a chlorinated WnfersouTce; note if field p r e s e ~ t i  @ 125 1 NO 

@ 
NO 

NO 

I .  Does this pro.iec~ require any special lrandling in addition to standard Paragon procedures? I ITS 

. .- 
of containers, matrix. requested analyses, etc.) 

< 

7. Were airbills / shipping documents present andior reinovable? O I ~ O P O F F  1 -- NO 

s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) - .- - . - -- -- . . - I ..-t ITS ' NO 

Y. Are all aqueous non-preserved samples pH 4-9? 1 I YES - NO 

Cooler X: I ---- 
Temperature ('C): W bi f  @-q) 

4. 1s there a COC (Chain-of-Custody) present or other representative documents? 

5. Are the C O C  and bottle iabels complete and legible? 

6. 1s the COC in agreement with samples received? (IDS, dates, times, no, of saniples, no. 

. Are custody seals on shipping containers intact? 1 NONE 

3 Are Custody seals on sample containers intact? - 

IU. Is there sufficient sample for therequested analyses? 

I I .  Were all saniples placed in the proper containers for the requested analyses? 

12. Are all samples within holding times for the requested analyses? 

No. of custody seals on cooler: 
DOT 
SUWYI External pR/hr reading \ b 
AC5epiance 
~nformation Background pR/lir reading: --IT - -.\ 

We~rex~cmaiulVl~rrcudings L run times backsmrmusd m d  within D@Tacceptnnccerileri;~? YES) NO i NA (Il'no. scc Fonll 008.1 - 
Additional hlformation: PR@\,IDE DETAILS BELOW POR A NO RESPONSE TO ANT QUESTION ABO\JE. EXCEPT 111 AND #I6  

- 

1 

NO g$+Y 
&.)I NO 

- 

Ifuppiicahlc. was the clienl contacted? YES I NO i NA Conlact: , ,./ DatcTTimc: 

Project Manager Signature I Date: L ,/$/ '. L ( / L ~ / ( O ~  

13. Were all sample containers received intact? (not broken or leaking, etc.) 1 @ NO - 
14. Are all samples requirin:, no headspace (\'OC, GRO, RSK/IMEE, & CNIS, radon) 

headspace free? Size of bubble: - < green pea - 2 green pea 
YES NO 

,, , , ,  I 

"IR Gun #2. Oakton, SN 2992?500201-0066 *IR Gum $4: Oakton. SN 2372220101-0002 

Form 20ir22xIs (611109) 
Page 1 of 



Fort Collins, CO 80524 

hm: Origin ID: ODMA (410) 332-8177 Ship Dale: 20NOVOQ 
Mike Barra ActWgt 10.0 LB 
CABRERASERVICES CAD 423478MNET9090 
103 E. Mount Royal Rue Account#: S -'"" 

Ste 2B Delively Address Bar Code 
Baltimore, MD21202 

,O,>",,.,,>.~> 

1 o f 2  MON - 23NOV A2 

-TRK# 102011 7930 3751 2435 STANDARD OVERNIGHT 
##MASTER ## 

.... 
80524 '-',I 

SHIPTO: (800) 443-1511 BILL SENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

/XH FTCA 

Ref # 08-3800.04-T2 
Invoice # ,' 
PO # 
Dept # l a  , ,? 

j.., 

co-US 
*.* 

> 
DEN 

. ~ . . ~ .  ,. ~ . .  , . ... . . ..... -.. ... 
After printing th is 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 iabel in shipping pouch and affix it to your shipment so  that the barcode porlion ofthe label can be read and scanned. 

Warning: Use only the printed original label for shipping. Using a photompy of this label for shipping purposes is fraudulent and wu ld  
result in additional billing charges. along with the cancellation of your FedEx aCwunt number 

asc of ins Syhlcm const wes  y o ~ r  asreemen: cc tne sen ce conowns in toe c-nent FeaZx Sevlce GJ or?. ava: ao e on feoei C ~ T P  % J Z X  WII nu1 SC 
respons oe for any cla m n excess of SIC0 per pc<agr,  whclner i r e  resu t 01 05s oarnape, ae:a). "on-oe ivcly.m sue1 ucry.0: m s niornal on. *nless 
yoc, oe: arc a n gner va~de, pay an adc.1 onal cnaigc. oocLme?l yo., ac:L;i loss an0 f ? a  isme, clan.- rn.ial:ons 10-nd i r l  tne Xrren! FedEx Servlce 
G. de ajp 5 .  YOL: r t g~ :  lo recover ',om FeoEx 10-any osr. lnc l~o ng "ens c va..,eol tnr pacdage. .ass 01 sales. "came rllcres:, 11'0l.l atlurlcy's lees. 
cusls. an0 atncr forms 01 damage wnc1f.e. a rccL ncidenta colsequenlla . o. socma. 5 im8:eo in tnc greater or SlOO or lbe il.lhar,7ed occ ale0 va LO 
Recove? c a m s  cxcceo acl.8 ooc.rncnlcd oss Naximdnl 10. lemv of eilranro nary value 5 5500. v 9 lewc n, Drcc nu4 mo:als, neaol able 
lltac.~nenls an3 olner (terns . slec n o x  ScvlccG~uc Wr llen c a ms mu%: ot? I ieu wllh n sir c: I me. n 1s. see =,Zen: .:co:r SCN CC G* OP 



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 

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

PA1 Work Order: W11226 Reported on: Thursday, December 10.2W9 
1:42:53 PM 

Comments: 

Data Packaae ID: H30911226-1 

QuallflerdFlagr: 

U -Result is less thanthesample specific MDC. 

L T - R ~ S U I ~  is ieor than ~equerted MDC, greetermaneample specitic MDC. 

YI - ChemicaiVeld is in conbal at iO&IILPh. QuantlfativeYield isarsumed. 

Y Z -  ChemicaiVeld outsidedefauit limib. 

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

M 3 - m e  requested MDC was not met, butthe ieportedactivliyiogreaterthanthe reponedMDc. 

Abbreuiationn: 

TPU -Total Pmpagafed Uncenalniy 

MDC - ~lnimum Delecable concentration 

Date Printed: Thursday. December 10.20W ALS Laboratory Group -- FC Page 1 of 3 

LIMS Version: 6318A 

P 
0 



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: 2 of 3 

PA1 Work Order: W11226 Reported on: Thursday, December 10,2W9 
1:42:53 PM 

Comments: 

Data Package ID: H30911226-I 

QualMerdFlagr: 

u - ~ e s u l t i s  less thanme samplespecliic MDC. 

LT- ~ e r u l t  is ierrthan Requested MDC, greater than sample specific MDC. 

Y i  -ChemlcatVeld is inconbol at iO&i10%. Ouanfitafiueneld is arrumed. 

Y2- Chemlal Weld ouside default limib. 

M - me requested MDC war not m e t  

M 3 - ~ h e  requested MDC was notmet, butthe repoifedadlviwto greeterthanthe reported MDC. 

Abbreviatbnr: 

TPU -Total Pmpagated UncertainV 

MDC - ~in lmurn Deteceible concenmilon 

SOL - Below Detection L im l  

Date Printed: Thursday, December 10,2009 ALS Laboratorv G ~ O U D  -- FC Page2 of 3 .. 
LlMS Version: 6.318A 

C - 



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: 091 1226 Reported on: Thursday. December 10.20W 
1:42:53 PM 

Comments: 

Lab 
Sample ID 

091 1226-19 

091 1226-20 

Data Package ID: H30911226-1 

CluallflerrlFlagr: 

u - ~ e s u i t  is less thanmesample specific MDC. 

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

YI - ChemlcalYleld 15 In canbol at 100-110%. Quanlitativeneld lsannumed. 

Y2- ChemlcalYleid outrMedefault limits. 

M -me requested MDCwas not met. 

~ 3 - m e  requeoted MDC war not met, butthe rellonedactlviWlsgreaterthan the reparied MDC. 

Client Sample ID 

SU02-35 

stJ02-36 

Abbreuiaflann: 

TPU -iota! Prowgated Uncerialntj 

MDC - Mlnlmum Detechbie Concenbation 

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

Sample 
Type 

Sample 

Sample 

LlMS Version: 6316A 

r 
h) 

Nuclide 

H-3 

H-3 

~ ~ ~ ~ l t  +I- 2 TPU 

-3.5 +I- 2.9 

-0 6 +/- 3.0 

Prep Batch 

3HW1124-5 

3HW1124-5 

MDC 

5 2  

5 3  

Date 
Analyzed 

11/29/2009 

11/29/2009 

Flags 

U 

U 

Units 

pcll~ample 

pcllsample 

Matrix 

W I P E  

W I P E  



Section 3 

QC RESULTS SUMMARY @ 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

b b  Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

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

Lab ID: 3H091124-5MB 

Comments: 

Sample Matrix:WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 .OO sample 

CASNO 

10028-17-8 

QUaIIRePjlFIBgh: 

u - Resultis less Ulan the sample specific MDC. 

Y l  -Chemical Meld is IncanVol at 100-110%. QuantitativeYieid is assumed 

Y2-Chemical Yield ovtsidedefault limits. 

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

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5-1 Result Units:pCJsample 
Date Collected:24-Nov-09 Run ID: 3H0911245A File Name:B60~04~112901 
Date Prepared: 24-Nov-09 Count Time: 30 m~nutes 
Date Analyzed: 29-Nov-09 

M - Requested MDC not met. 

S -Analyte concentation grsatsrthan MDC. 

83-Anal@ concenVation greatstha" MDC but less Ulan Requested MDC. 

Target Nuclide 

H-3 

Abbreuiations: 

TPU - Tobl Propagated Uncsiainty 

MDC-Mlnimum Dstecbbleconcenlration 

BDL- Below Detection Limit 

Data Package ID: H30911226-1 

Date Printed:Thu~day. December 10.2009 ALS Laboratory Group - FC Page 1 of 1 
LIMSVemion: 6.318A 

14 

Result +I- 2 s TPU 

-1.0 +/-2.8 

MDC 

4.9 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 053800.04 

Lab ID: 3H091124-5LCS 

Comments: 

OualifierSF1ags: AbbreUationr: 

U -Res~l l is less man Vle sampierpeciflc MDC. TPU -Total Propagated Uncertainty 

LT- Result is less than Requested MDC, ~reater  than sample specific MOC. MOC -Minimum DetectableConcenliation 

Y1 -Chemical Yleldisin contml at 100.110%. Ouanti1ati~Yleidisassumed. 

Y2 - Chemical Yield outside default limik. 

L -  LCS R e m r y  b d w  lowercontrol limit. 

H - LCS Recovew abom uwer contml limit. 

P - LCS Recaverywithin control limits. 

M-me aqus ted  MDC war not mel. 
M3 -Therequested MDC war not met, butthereponed 

aclvity is  greater Vlan Vie reporled MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 .OO sample 

CASNO 

10028-17-8 

Data Package ID: H30911226-1 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-51 Result Units: pCiisampie 
Date Collected: 24-Nov-09 Run ID: 3H091124-5A File Name: 860-04-1 12901 
Date Prepared: 24-Nov-09 Count Time: 30 minutes 
Date Analyzed: 29-Nov-09 

~ ~ ~ ~ -~~ -~ ~ ~ -~ 

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

Target 
Nuclide 

H-3 

Page I of 2 

15 

Results +I- 2s TPU 
126 +/- 20 

MDC 

5 

Spike Added 

114 

% Rec 

111 

C o n t r o l  

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: 0911226 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-5LCSD 

Comments: 

Sample Matrix: WIPE Prep Batch:3H091124-5 Final Aliquot: 1.00 sample 

CASNO 

10028-17-8 

QUalIflemIFlagL: 

U -Result is less Lhan Lhe samplespecific MDC: 

LT- Result is  less than Requested MOC,gieater than sample specific MOC. 

Y1 -Chemical meld is  in control at loo-110%. Quantitatie Meldis assumed, 

Y2-Chemical Yleld outsidedefault limiis. 

L - LCS Recovery helm lower control limit. 

H - LCS Recawryabow upper control limil. 

P - LCS Recoverywilhin contot iiimts. 

M - me requested MDC was not met. 

~3 .me requested M D C W ~ S  notmet, butthereponed 
acbity is  greater Vlan h e  reported MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-51 Result Units:pCisample 
Date Collected:24-Nov-09 Run ID: 3H091124-5A File Name: 860-04-1 12901 
Date Prepared:24-Nov-09 Count Time: 30 minutes 
Date Analyzed: 29-Nov-09 

Abbreulalionr: 

TPU -Total Propagated Unceiiainly 

MDC - Minimum Delectable Concentration 

Data Package ID: H30911226-I 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC Page 2 of 2 

LIMSVeision: 6.318.4 

16 

Target 
Nuclide 

H-3 

MDC 

5 

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

Spike Added 

114 

% Rec 

112 

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: 091 1226 

Client Name: Cabrem Sewices Inc. 
Clientproject ID: Forest Glen RaJ Scoping Survey 08-3800.04 

Sample Matrix:WIPE Prep Batch:3H091124-5 Final Aliquot: 1.00 sample 

Lab ID: 3H091124-5LCSD 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5-1 Prep Basis:As Received 

Date Collected:24-Now09 Run ID: 3H091124-5A Moisture(%):NA 
Date Prepared:24-Now09 Count Time: 30 m~nutes Result Units:pCJsample 
Date Analyzed:29-Nov-09 File Name:B60~04~112901 

Comments: 

10028-17-8 

Duplicate RualiierslFlagr: 

U-Res~It  is less than the sample specific MDC. 

Y l  -Chemical Veld is in control at 100.110% Quanlitative)reld is assumed 

Y2 - Chemical Weid aullide default limits. 

W - DERis greeterthan Waming Limit of 1.42 

D - DER is greater than Contml Limit of 2.13 
LT-Rerultis less than Request M E ,  greater man samplespecific MDC 

M -  Requested M E  not met. 

M3 -me iequested MDC war not met. but ihe reponed 
aclvity is greater than the reponed MDC. 

L - LCS Recovery below lower contrd iimil. 

H - LCS Recoveryabove upper contml limit. 

P - LCS. Matrixspike Recoreiy within convoi limits. 

N - Matrixspike Reco~ryovWide control limits 

Data Package ID: H30911226-1 

Analyte 

H-3 

bbbreviations: 

TPU -Toll1 Propagated Uncenainty 

DER - Duplicate Ermr RaPo 

BDL - Below Detection Limit 

NR- Not Reponed 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 1 of 1 

LlMSVersion: 6.318A 

17 

Sample 
Result +I- 2 s TPU MDC Flags 

126 +I- 20 5 P 

Duplicate 
Result +I- 2 s TPU MDC Flags 

127 +I- 20 5 P 

DER 

0.031 

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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Al~quot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-1 
QCBatchlD: 3H091124-5-1 Prep 6asis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%):NA 
Date Prepared:24-Nov-09 Count Time: 30 m~nutes Result Units: pC~lsampie 
Date Analyzed:29-Nov-09 Report 6asis:As Rece~ved File Name: 860-04-1 12801 

Comments: 

CASNO 

1002817-8 

QuallRerrlFlagr: 
U - Result is less Vlan Vle sample specific MDC. 

Y1 -Chemical Meld is in mntrot at10~-11u%. Quan6Latiw~ield isassumed. 
Y2-Chemical Meld oufsidedehult limits. 
LT- Result is 1- than Requested MDC. greater man sample specific MDC. 
M3 -me resuerted MDC was notmet, butthe reporled 

actirityis grealer Vlan Vle reponed MDC. 

M-meiquened MKwar natmet. 

Target Nuclide 

H-3 

Abbreiiations: 
TPU -Total Propagated Uncenainty 

MDC -Minimum Delectable Concentration 

BDL - Bslw Detection Umit 

Data Package ID: H30911226-1 

Result +I- 2 s TPU 

-0.9 +I- 2.9 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC 
LIMSVersion: 6.316A 

Page 1 of 20 

19 

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: 0911226 

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

Sample Matrix:WIPE Prep Batch: 3H091124-5 Flnal Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5.1 Prep Basis:As Received 

LablD: 0911226-2 
Date Collected: 17-Nor09 Run ID: 3H091124-5A Moisture(%):NA 
Date Prepared: 24-Nor09 Count Time: 30 minutes Result Units:pCiisample 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name: B60~04~120101 

Comments: 

aualinemlagr: 

U -Result i s l e s  man me sample speciCc MDC. 

Y1 -Chemicd Yieidirinmntml at100-110%. Quantitativs Yleldirassumed. 

Y2 -Chemical Yield outside default limiis. 

LT- ~ e r v l t  is less than Requsted MDC, greater ihan rampie specific MOC. 

~3 -me requested MDC war not met, butthe reported 
actidly is gnatvman ihe reported MDC. 

M -me requested MDC war not met. 

Abbredalions: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentation 

BDL- B e l w  Detedion Limit 

Data Package ID: H30911226-I 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 2 of 20 

LiMSVersion: 6.318A 

20 

CASNO 

10028-17-8 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

0.6 +I- 2 8 

MDC 

4.7 

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: 0911226 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

Qudtfier~IFlagl 

Sample Matrix: WIPE Prep Batch: 3H0911245 Final Aliquot: 1 00 sample 

Lab ID: 0911226-3 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H09112451 Prep Basis:As Rece~ved 

Date Collected: 17-Now09 Run ID: 3H0911245A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 rntnutes Result Units: pcllsarnple 
Date Analyzed:29-Nov-09 Repott Basis: As Rece~ved File Name: B60~04~112801 

ti - RBSYII~S less man me sample specific MDC. 

Y1 -Chemical Yield isin mntrol at 100-110%. QuantitativeYieid is assumed 

Y2 -Chemical Yield outside default limits. 
LT- Result is less than Requested MOC, greater man sample specific MDC. 

CASNO 

1002817-8 

M3-me requesled MDCwas notmet. bulthereponed 
actiay is greater man me reported MDC. 

M -me requested MDC was not met. 

Abbreuialions: 
TPU -Total Pmpagated Uncenainty 

MDC -Minimum Detectable Concentration 

BDL-Below Detenian timil 

Target Nuclide 

H-3 

Data Package ID: H30911226-I 

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

Result +I- 2 s TPU 

-0 5 +/- 2 7 

Page 3 of 20 

21 

MDC 

4 6 

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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-4 
QCBatchlD: 3H091124-51 Prep 6asis:As Received 

Date Collected: 17-Nw-09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 mlnutes Result Units: pcllsample 
Date Analyzed: 29-Nov-09 Report Basis: As Received File Name: 860~04~112801 

Comments: 

QualifierrlFlags: 

IJ -Result is less man Vlerampierpecific MDC. 

YI  -Chemicd Veld is in conVal at 100-110%. QuantitatimYield isasrumed. 

Yz -Chernicd Veld outsidedefault limit% 

LT- Resuitis less than Requested MDC, greateraan sample specific MDC. 

CASNO 

1002817-8 

M3 -The requested MDCwar notmet, bulthe reported 
actirity is gieaterman me reported MDC. 

M -me iequested MDC was not met. 

Abbredalions: 

TPU -Total Propagated Uncertainty 

MDC -Minimum Detectable Concentration 

BDL- Below Detection Umit 

Target Nuclide 

H-3 

Data Package ID: H30911226-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 4 of 20 

LIMSVersion: 6.318A 

22 

Result +I- 2 s TPU 

-1.0 +/-2.9 

MDC 

5.1 

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: 0911226 

Client Name: Cabrem Sewices inc. 

ClientProject ID: Forest Glen Rad Scoping Suwey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 .OO sample 

Lab ID: 0911226-5 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5.1 Prep Basis:As Received 

Date Collected: 17-Now09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCilsample 

Date Analyzed: 29-Now09 Report Basis: As Rece~ved File Name: 860-04-1 12801 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QuallfierslFlags: 
U -Result is less Ulan Ule samplespeciflc MDC. 

Y1 -Chemical Meld is inmntmi at 100-110%. QuanstatimMeid isassumed. 

Y2 -Chemical Meld oulside default limits. 

LT- Result is less than Requested MDC, greaternan sample specific MDC. 
M3 - The requested MDC was not met, but the reported 

aduty is greater Ulan Ule reported MDC. 
M-me requested  was notmet 

Abbreriations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL - Below Detection Umit 

Data Package ID: H30911226-1 

Date Printed:Thunday, December lo ,  2009 ALS Laboratory Group - FC Page 5 of 20 

LIMSVenion: 6.318A 

23 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

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

Sample Matrix:WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-$1 Prep Basis: As Recelvd 

Lab ID: 0911226-6 
Date Collected: 17-Now09 Run ID: 3H0911245A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCiisample 
Date Analyzed: 29-Nov-09 Report Basis: As Recelvec File Name: 860-04-1 12801 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

Qualifle~hlFIags: 
u - ~ e s u l t i r  less man besample speciRcMDC. 

Y1 -Chemical Yield is in  m n ~ o l  at 100.110%. banstali- Weid is assumed. 

Y2 - Chemical Yield oukidedefaultlimik. 

LT- ~ e s u l t  is less than Requested MDC, greateithan sample specific MDC. 

~3-me requested MDC wasnotmet, but thereported 
activlty is greateiban fiereported MDC. 

M -me requested MDC was not met. 

Abbreviations: 

TPU -Total Prapagaled Uncenainty 

MDC -Minimum Detectable Conceotation 

BDL - Below Dstection Umii 

Data Package ID: H30911226-I 

Date Printed: Thursday, December 10.2009 ALS Laboratory Group - FC Page 6 of 20 

LIMSVersIon: 6.318A 

24 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 

Lab ID. 0911226-7 
Prep SOP: PAi 700 Rev 10 QCBatchlD: 3H091124-5-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%):NA 
Date Prepared: 24-Now09 Count Time: 30 mlnutes Result Units: pcllsample 
Date Analyzed:29-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

QualifierslFlags: 

u -Result is less man me rample speciflc MDC. 

Y1 - C h e m i d  Meld is in mnVol at loo-110%. QuanlltatiueYleld is asrumed. 

Y2 - C h e m i d  meld oueids default limi$. 

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

CASNO 

1002817-8 

M3 -me requested MDC war not met, but the reported 
activity in greateraan me reported MDC. 

M -me requested MDC war not met. 

Abbre~4ations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL - B e l m  Delection umit 

Target Nuclide 

H-3 

Data Package ID: H30911226-I 

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

Result +I- 2 s TPU 

-2.8 +/- 2.6 

Page 7 of 20 

25 

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: 0911226 

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

Sample Matrix:WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-8 
QCBatchlD:3H091124-51 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCVsample 
Date Analyzed: 29-Nov-09 Report Bass: As Received File Name: 860-04-1 12801 

Comments :  

C A S N O  

1002817-8 

Q~atif ier~RIags: 

U - Resultis less Ulan me sample specific MDC. 

YI -Chemicd Yieldis inmnUal at loo-110%. Quan8latiw Meld isassumed 

Y"-Chsmicd Meldoutridedefaultlimitr. 

LT- Result is iese than Requested MDC, greaterlhan sample specific MDC. 

Target Nuclide 

H-3 

M3 -me requested MDC was not met, but the reported 
aniMty is greater Ulan me reported MDC. 

M -me requested ME was not met. 

Result +I- 2 s TPU 

-1.3 +/-2.7 

Abbre"aU0ns: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL- ~ e b w  Detenion ~ m i i  

Data Package ID: H30911226-1 

M D C  

4.7 

Date Printed:Thunday, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.31 8A 

Page 8 of 20 

26 

Requested 
M D C  

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

Client Name: Cabrem Setvices Inc. 
Clientproject ID: Forest Glen Rad Scoping S u ~ e y  08-3800.04 

Sample Matrix:WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-9 
QCBatchlD: 3H091124-5-1 Prep Basis: As Recetved 

Date Collected: 17-Now09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCisample 
Date Analyzed: 29-Nov-09 Report Basis: As Received Fiie Name: 860-04-1 12801 

Comments: 

aua1ifiersIFlags: 

u -Resun is less man Ule sample specific MDC. 

Y i  -Chemical Meld is inmntrot at 100-110%. QuantitatieYieid isassumed. 

YZ -Chemical Yield OUtSide default limia. 

LT- Resultis less than Requested MDC, greateraan sample specific M E .  

M3 -me requested MDC was not met, butlhe reported 
ad" is greater man Ule reponed MDC. 

M - m e  requested MCCwas notmet. 

CASNO 

1002817-8 

Abbre\iaUons: 

TPU -Total Piopagaled UncsMinty 

MCC - Minimum Detedable Cancentralion 

BDL- Below Detection Limit 

Data Package ID: H30911226-1 

Target Nuclide 

H-3 

Date PrinteckThursday, December 10,2009 ALS Laboratory Group - FC Page 9 of 20 

LlMSVer~ion: 6.318A 

27 

Result +I- 2 s TPU 

-1.3 +I- 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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5.1 Prep Basis: As Received 

Lab ID: 0911226-10 
Date Collected: 17-Nov-09 Run ID: 3H091124-5.4 Moisture(%): NA 
Date Prepared: 24-Nor09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 29-Nov-09 Report Basis: As Received File Name: B60-0404112801 

Comments: 

CASNO 

10028-17-8 

QuailfierrlFlagr: 

U -Result is lers man me sample rpw.Rc MDC. 

Y1 -Chemical Yieid isin mntral at 100.110% QuantitativeYleld is assumed 

n. chemicsl weid ovbide defauttlimih. 

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

143-me requened ~ o c w a s  notmet, buttherepaned 
aciivityis greater man the reported MDC. 

M -me reguested MOC was not met. 

Target Nuclide 

H-3 

AbbleMalions: 

TPU -Total Propagated Uncertainly 

MDC - Minimum Detectable CancenUation 

BDL - B e l w  Detection Urnit 

Data Packaae ID: H30911226-1 

Result +I- 2 s TPU 

-0.8 +I- 2.9 

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

Page 10 of20 

28 

MDC 

5.1 

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: 0911226 

Client Name: Cabrera Services inc. 
Clientproject ID: Forest Glen Rad Swping Survey08-3800.04 

Sample Matrix:WIPE Prep Batch: 3H0911245 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124Erl Prep Basis:As Received 

Lab ID: 0911226-11 
Date Collected: 17-Nov-09 Run iD:3H0911245A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCiisample 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name:860~04~120101 

Comments: 

CASNO 

1002817-8 

OuaIIf iersIFla~~: 

U -Pasult is less than the sample specific MDC. 

Y I  -Chemical Yield isinmotrol atiOO-liO%. QuantitaUveYield isassumed. 

Y2-Chemical neidoueidsdsfauitiimie. 

LT- Result is 1-s than Requested MDC, greater than sample specific MDC. 

Target Nuclide 

H-3 

M3 -me rmueaed MDC war not met, but the reponed 
actiuvis greaterthan the reported MDC. 

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

Result +I- 2 s TPU 

1.1 +/-30 

Abbre*iationr: 

TPU -Total Propagated Uncertainly 

MOC - Minimum Detectable Cmcentration 

BDL - Below Deletion Limit 

Data Package ID: H30911226-1 

MDC 

5.0 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 1 I of 20 

LlMS Version: 6.318A 

29 

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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5-1 Prep Basis: As Recetved 

Lab ID: 0911226-12 
Date Collected: 17-Nov-09 Run ID: 3H091124-5.4 Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pCiisampie 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name:B60~044120101 

Comments: 

QuatifierslFlagl: 

u -Result is lessthan Ule sample specific MDC. 

Y l  -ChemicaiXsld is in mntroi at100-i10%. a a n t i t a t i r e ~ i e ~ d  isassumed. 

Y2 -Chemical Meldouiside defaultiimik. 

LT- Resuit Is lers than Requested MDC, greater Vlan sample spedRc MDC. 

M3 requesled MDCwar not met, butthe ieponed 
adi$ty ir greater han me reported MDC. 

M -The requested MDC was not met. 

CASNO 

1002817-8 

AbbreUations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL-Below Detection Umil 

Data Packaae ID: H30911226-1 

Target Nuclide 

H-3 

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

Page 12 of 20 

30 

Result +I- 2 s TPU 

0.5 +/- 2.8 

MDC 

4.7 

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: 0911226 
Client Name: Cabrera SeNices Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-13 
QCBatchlD: 3H091124-51 Prep Basis:As Recelved 

Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%):NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pC11sample 
Date Analyzed: 29-Nov-09 Report Basis: As Rece~ved Fiie Name: B60-04041 12801 

Comments: 

CASNO 

1002817-8 

QuaiIfierslFlags: 

u -Resuit Is less man me sample specific MDC. 

Y l  -Chemical Yield is in mnlrai at100-110%. QuantiletimYield isassumed 

n -Chemical Yield oulside defaulllimie. 

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

Target Nuclide 

H-3 

M3 -me iegueaed MDC was not met, bullhe reponsd 
adivty isgreater man mereponed MDC. 

M -The requested MDC was not met. 

Result +I- 2 s TPU 

-0.2 +I- 2.9 

AbbreMaUons: 

TPU -Tole1 PiODagated Uncenainty 

MDC-~inimum Detectable Concentration 

BDL- Below Detection Limit 

Data Package ID: H30911226-1 

MDC 

4.9 

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

Page 13 of 20 

31 

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: 091 1226 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-14 
QCBatchlD: 3H091124Frl Prep Basis: As Recelved 

Date Collected: 17-Now09 Run ID: 3H091124-5.4 Moisture(%): NA 
Date Prepared: 24-Now09 Count Time: 30 minutes Result Units: pcilsample 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name: B60~04~120101 

Comments: 

0"alifierSFl.g.: 

u - Rerultir lens man ffie sample specific MDC. 

Y t  -Chemicd Meld isin control at10O-110% QuantitetiwMeld isarrumed. 

YZ -Chemical Meid outside default limiis. 

LT- R e ~ ~ l t l s  less Ulan Requested MDC, greaterthan sample specific MDC. 

M3 -me requested MDC was not met, butthe reponed 
actiity is gsatei than the reported MDC. 

M-The requested MCC was notmet. 

CASNO 

1002817-8 

Abbreviations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detenable Concentration 

BDL - Below Detection Limit 

Target Nuclide 

H-3 

Data Packaae ID: H30911226-1 

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

Result +I- 2 s TPU 

-0.4 +I- 2.8 

Page 14 of 20 

32 

MDC 

4.9 

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: 0911226 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Swping Survey 0&3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 F~nal Aliquot: 1 00 sample 

Lab ID: 091122615 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-51 Prep Basis:As Received 

Date Collected: 17-Nw-09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pC'/sample 
Date Analyzed: 29-Nov-09 Repolt Basis: As Received File Name: 860-04-112801 

Comments: 

Q"aliRe.sFlags: 

U -Result islessvlan Vierample specirc MDC. 

Y1 -Chemical weld is in mnvol at loo-110%. Quan81ativaYleldir assumed. 

Y2 -Chemical Weld oueidedetauit limib. 

LT- Result is less than Requested MDC. greatervlan sample speciSc MDC. 

M3 -me requested MDC was not met, but the reponed 
actirityis greater Vian me reponed MDC. 

M -The requested MOC was not met. 

CASNO 

10028-17-8 - 

Abbre.a!ions: 

TPU -Total Propagated UnceMinW 

MDC - Minimum Detectable Concentration 

BDL- B e l w  Detection t imil 

Data Packaae ID: H30911226-1 

Target Nuclide 

H-3 

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC 
LIMSVersion: 6.316A 

Page 15 of 20 

33 

Result +I- 2 s TPU 

0.4 +I- 2.6 

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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 

Lab ID: 0911226-16 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-51 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-5A Mo~sture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCtIsample 
Date Analyzed:29-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

Oua116ersFiags: 

U -Res~ i t i s  lessman Vle rampiespecific MDC. 

Y l  -Chemical Weld is in mntroi a1100-110%. Ouan#tativaYieid is assumed. 

Y2 -Chemical Yield outside default iimib. 

CASNO 

1002817-8 

LT-  Rssuilis iess than Requested MDC, greater than rampie specific MDC 

M3 -me requested MOC was not met, bulthe reponed 
activity is oreater Vlan Vle reooited MOC. . . 

M -me requested MOC was not met. 

AbbremaSons: 

TPU -Tolai Propagated Uncenainly 

MDC - Minimum Detectable Concentration 

BDL- Below Detection Umit 

Data Packaae ID: H30911226-1 

Target Nuclide 

H-3 

Date Printed: Thursday, December 10.2009 ALS Laboratory Group - FC 
LIMSVersion: 6 3 1 8 A  

Page 16 of 20 

34 

Result +I- 2 s TPU 

-3.5 +/-3.1 

MDC 

5.4 

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: 0911226 

Client Name: Cabrera Sewices Inc. 
ClientProject ID: Forest Glen Rad Scoping Suwey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-17 
QCBatchlD:3H091124-5-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID:3H091124-5A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time:30 minutes Result Units: pcilsample 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name:B60~04~120101 

Comments: 

OualifiersFlags: 

U - Resultis lerr Vlan Vle sample speciiic MOC. 

Y l  -Chemicd Yieidir in mntrd at 100-110%. Quanstali$eYield is assumed. 

Y2-Chemical Meid aukidedefaull limik. 

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

M3 -me requessed MDC was not met, but the reported 
actiMty is greater Vlan Ule reported MDC. 

M -The requested MOC was not met. 

CASNO 

1002817-8 

AbbreUationr: 

TPU -Total Propagated Uncertainty 

MDC-Minimum DetectableConcentration 

BDL -  elo ow Detection timil 

Data Packaae ID: H30911226-1 

Target Nuclide 

H-3 

Date Printed: Thursday, December lo ,  2009 ALS Laboratory Group - FC 
LIMSVenian: 6.318A 

Page 17 of 20 

35 

Result +I- 2 s TPU 

-1.1 +I-2.8 

MDC 

4.9 

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: 0911226 

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

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-5-1 Prep Basis: As Recetved 

Lab ID: 0911226-18 
Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCiisample 
Date Analyzed: Ol-Dec-09 Report Basis: As Received File Name:B60~04~120101 

Comments: 

QuallRerslFlagr: 

u - ~ e r u l t i r  less man the sample specific MDC. 

CASNO 

10028-17-8 

Y1 -Chemical Meld is in mntrol at 100-110%. auantitaii=Meld is assumed. 

Y2 -Chemical Veld ovkide defavitiimik. 

LT- ~ e s u i t  is ierr than Requested MDC, greater than sample specific MDC. 

M3 -me requested MDC war not met. butthereponed 
acti i ty is greater than the reported MDC. 

M -me requested MDC war not met. 

Requested 
MDC 

20 

Abbreviations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Dstectabls Concentration 

BDL-Below Detection l imit 

Lab Qualifier 

U 

Target Nuclide 

H-3 

Data Packaae ID: H30911226-1 

Date Printed:Thuffiday, December 10,2009 ALS Laboratory Group - FC Page 18 of 20 

LIMSVersian: 6.318A 

36 

Result +I- 2 s TPU 

-0.6 +I- 2.9 

MDC 

4.9 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

Client Name: Cabrera Selvices inc. 
Clientproject ID: Forest Glen Rad Smping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-51 Prep Basis:As Rece~ved 

LablD: 0911226-19 
Date Collected: 17-Nov-09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count T~me: 30 minutes Result Units: pCisampie 
Date Analyzed: 29-Nov-09 Report Basis: As Remved File Name: 860-04-1 12801 

Comments: 

OualifierslFiagr: 

U -Resultis IesVlan thesample speciflc MDC. 

Y I  -Chemical Yleidisinmntrol at100-110%. OvanstativeYieldisassumed. 

Y2-Chemicd Yleidaueidedefauitiimi$. 

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

M3-The requested MDC was not met, butthereponed 
acti*lly is greater than Vle reponed MDC. 

M -The requested M K w a r  not met. 

Abbreuatians: 

TPU -Tola Propagated Uncenainty 

MDC -Minimum Detectable ConcenVation 

BDL - Below Detection Umit 

Lab Qualifier 

U 

Data Package ID: H30911226-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 19 of 20 

LlMS Version: 6 318A 

37 

MDC 

5.2 

Result +I- 2 s TPU 

-3.5 +I- 2.9 

CASNO 

1002817-8 

Requested 
MDC 

20 

Target Nuclide 

H-3 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911226 

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

Sample Matrix:WIPE Prep Batch: 3H091124-5 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-20 
QCBatchlD: 3H091124-5-1 Prep Basis: As Received 

Date Collected: 17-Nor09 Run ID: 3H091124-5A Moisture(%): NA 
Date Prepared:24-Nor09 Count Time: 30 minutes Result Units: pC'/sample 
Date Anaiyzed:29-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

Oualifierslflags: 

U - Resuit is less Vlan the sample speciiic MDC. 

YI  -Chemical nsldisinmntml at 100-110%. Quantitative Yieldirarrumed. 

Y2 -Chemical Yield outside defaulttimill. 

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

M3 - m e  requested MDC was not met, bdthe repaned 
actiMN is greater than the reparted MDC. 

M .merequested M O C ~ ~ ~  notmet. 

CASNO 

1002817-8 

Abbrevations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL- Below Deletion Umit 

Data Packaae ID: H30911226-1 

Target Nuclide 

H-3 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC 
LIMSVersian: 6318A 

Page 20 of 20 

38 

Result +I- 2 s TPU 

-0.6 +I- 3.0 

MDC 

5 3 

Requested 
MDC 

20 

Lab Qualifier 

U 



Section 5 

RAW DATA 



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

PA1 Work Order: 0911226 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Thursday, December 03,2009 

1:59:16 PM 

SamplelD Nuclide Sample Prep Batch lngmwth Dale ~ u e n c h  ~abor  Matrlx s a m p ~ l q  l n ~ f l ~  AnRunlD Count GiossCPM s a s e ~ n  cnt~ur(mln) Activihlil- MDC RepaMlnlte DER ;bspk.Reco 
W T Y P  Type   at em me W B ~ ~ C ~ I D  ~ ~ i m e  % L U ~  BMOISI. A"a1yA1q D ~ ~ I D  rile ~ a m e    at em me B ~ ~ C P M  PmgEn Yield 2 STPU D ~ C L ~ V  ReFOnsasiS RPD  lags 

091 1226.1 H.3 1111712009 3H0911245 NA 140.9 WIPE I 5  LSBOOO 3HOBllZ&SA 1112912009 6.830 21.31% 30 4.9 5.0 pCllrarnple NA 

SMP TrgMahite ~ O : ~ O . O O A M  3H09112651 NA 0.41 NA 1S 154 860-M.112801 12:57AM 7.278 NA NA 2.9 Nii As Received NA U 

091 1226.2 KI 11117R009 1H0911245 NA 128.7 WIPE I S  LSQOO 3H001124SA 121112009 7.410 22.69% 30 0.6 4.7 p~V9ample NA 

SMP Trri.MaWe IO:45:00AM 1HOOll2CI-1 NA 0.67 NA 1 S 374 060.M.120101 539 PM 7.193 NA NA 2.8 NA As Received NA U 

091 1226.3 H-3 1111712009 3H0811244 NA 123.7 WIPE 1 S LSeOOO 3H081124SA 1112912009 6.900 23.25% 30 -0.5 4.5 p~Vsarnple NA 

SMP b o h a l i t e  10:50:00AM JH00112661 NA 0.45 NA 1S 1 5 8  BUXM.112801 1:59AM 7.158 NA NA 2.7 NA A9 Received NA U 

091 1226-4 H-3 1111712009 JH0911244 NA 141.6 WIPE 1 5  L56000 1H08ii265A 1112912009 6.830 21.23% 30 -1.0 5.1 pCVoample NA 

SMP TrpMoMitr 10:55:00AM 311001126%1 NA 0.67 NA I S  15.7 860_M-112801 2:3OAM 7.283 NA NA 2.9 hR As Received NA U 

091 1226-5 H-3 1111712009 3H09ii244 NA 132.7 WIPE I S  LS@OOO 1HOOll26SA 1112912009 7.500 22.24% 30 0.5 4.8 pCU8arnple NA 

SMP TqMahite I1:OO.OOAM 3HODi12CII NA 0.57 NA 1 5  1EO 860.M.112801 3:Ol AM 7.221 NA NA 2.8 NA As Received NA U 

091 1225-5 H - I  1111712009 3H090245 NA 115.5 WIPE I S  LS6000 3HO81l265A 1112912009 6.400 24.17% 30 -1.3 4.4 pCVsample NA 

SMP Trghshiia I1:OS:OOAM JH09112C61 NA 0.5 NA 1 S 1 5 8  860Dl.lllBOI 3:31 AM 1.101 NA NA 2.5 NA As Received NA U 

091 1226-7 H-3 1111712009 3HIiOll24-S NA 122.1 WIPE 1 S L56000 3M1911265A 1112912009 5.670 23.43% 30 -2.8 4.5 pCllsample NA 

SMP TqMahitr 11:10.00AM 3H08112C5-1 NA 0.5 NA 1 S 15-10 860-M-112801 4:OZAM 7.147 NA NA 2.6 NA AsReceiMd NA U 

091 1228-8 H-3 1111712009 3H0811241-5 NA 127.6 WIPE 1 S L56000 3HOBi1265A 1112912009 8.530 22.81% 30 -1.3 4.7 @Usample NA 

SMP TwMaWo ll:15:00AM 3H00112651 NA 0.5 NA 1 S 1 6 1 l  88KM.112801 4:33AM 7.185 NA NII 2.7 NA As Received NA U 

091 1225.9 H-3 1111712009 1H0911244 NA 118.8 WIPE 1 S LS6000 3H09112&5A 1112912009 6.430 23.80% 30 -1.3 4.5 pClhample NA 

SMP TrqMalytS 1l:ZO:OOAM 1HOsll2C5-I NA 0.67 NA 1 5  1512 880.M112801 5:04AM 7124 NA NA 2.6 NA As Recelved NA U 

0911225-10 H - I  1111712009 1HIigll24J NA 141.8 WiPE 1 5  LS6000 3~09112+51\ 11/29/2009 6.900 21.21% 30 4.8 5.1 p ~ l l ~ a r n p l e  NII 

SMP Trghahife ll:25:00AM JH00112651 NA 0.38 Ni\ 1 S SSi 880.01.112801 5:35AM 7.284 NA NA 2.9 NA AS Received Nh U - 
0911226-11 "-3 1111712009 3HWi1244 NA 139.4 WiPE 1 S LSeOOO lHOB11245A 12/1/2009 7.800 21.48% 30 1.1 5.0 pCVsample NA 

SMP TQMahitite ll:30:00AM 3H091124l l  NA 0.74 NA 1 5  37-5 860.M.120i01 6:lO PM 7.267 NA NA 3.0 NA As Received NA U 

Comments: 

Data Package ID: H30911226-I 

QualifiersIFlags: 
M - Requested MDC notmet 

u - ~ e s u ~ t  is lessman thesample spcinc ME. 
M 3 - m e  requested MDC war not m e t  butthe reported 

YI - ChemlealYlela lo In contmlat 100-110% ~uant lnnve yiekl Is assumed. add ty  lsgreaterlhanthe reported MDC. 

~2 -chemical Yleld outilde demul ilmlte. L -  LCS ~ecovery belaw loweicon@ol limit 

W - DER is greatelthan Warning Llmltol 1.42 H - ~ ~ ~ ~ e c a v e r y a b o v e  upprcontal  limit. 

D-DER Is greaterthan Contiol Limit of 2.13 P -  LCS, ~ a t i i x ~ p i k e  Reco\grywimlncontrol llmlte. 

+ - ~upilcate RPD notwimin tlmite. N - ~ a t m  s p l ~ e  Recovery outslde contra1 llmlte 

LT- Resulls less than RequestMDC, greaterthan~ample speciAc MDC NC- ~ot~alculatedfordvpllcate rervlk leoo than 5tlmes MDC 

- Allqu~f Saok b 'As Receive@ whlle the Repart Basis Is 'Dry Weigh?. 
S -  Analyte concentation greaterthan MDC. 

#-Aliquot Basis Is'Dry Weighlwhilethe ReporiBalls b 'A3  Recekd'  83 - ~ n a ~ y t e  cansentranon greaterthan MDC but leor man Requested MDC. 

Notes: 
1)ThsTraserierulk are natyleldcarrected(i e. ac1wioimearurednotactlvlhiadded) 

2)Where ssmple tlme 1s not avallaale, 12:OO PM (~ounteln) 1s used loraecay correbian. 

Abbreviations: 

TU-iacer TA - ~arge t  Analfie 

mu - T O ~ I  Pmpagated Unceitllnhl 

M D C - ~ b l m u m  Detectable concenlralion 

DER - Duplicate Error Ralio 

BDL . Below Detection Limit 

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

P 
0 LlMS Vemion: 6318A 



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

PA1 Work Order: 0911226 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Thursday, December W,20W 

1:59:16 PM 

Sample 10 Nuclide sample prep ~ s t c h  lngrowm Date ~ u e n c h   actor ~ a m x  s a m p ~ i q  InstlD A ~ R U ~ I D  count G~O~SCPM ~ a s e ~ f f  cnt~ur(rn1n) ActivWil- MDC ~eportunits DER ;bSpk.Reca 
Cc TYP T~~~ ~ a f e m m e  ~ 9 a t c h l ~  l i irne %Lum %Motst. An"yA1q Def iD File Name Dafenlme BkgCPM 2 I T P U  DecLev Repomasis Rags 

091 1226-12 HJ 1111712009 1H091124d NA 127.3 WIPE 1S LS6000 JH0911Zb0A 121112009 7.430 22.85% 30 0.5 4.7 Gbarnpie NA 

SMP TrOhaMc 11:35:OOAM 3H08112+5-1 NA 0.47 NA 1 S 37-6 880.M.120101 6:41 PM 7.183 NA NA 2.8 NA As Receiwd NA U 

091 1226-13 H.3 1111712009 1H091121-5 NA 138.6 WIPE I S  LS6000 3HOPII2eSA 1112912009 7.130 21.80% 30 4 .2  4.9 pCUsample NA 

SMP Trghivifo 11:4o:OoAM ~ H O B l l l b 5 - l  NA 0.29 NA I S  555 860.06.112801 7:39AM 7.246 NA NA 2.9 NA AS Received NA U 

091 1226-14 H-3 1111712009 3HQOllU-I  NA 135.3 WIPE I S  LSBOW 3H0911245A 121112009 7.030 21.94% 30 4.4 4.9 pCBample NA 

SMP Trghahifo ll:45:OoAM 3110811265.1 NA 0.44 NA I S  17.7 860.04.120101 7:12PM 7.239 NA NA 2.8 NA AS Received NA U 

091 1226-15 H-3 1111712009 3H001124.5 NA 117.5 WiPE 1 S LS6OW 3H0011245A 1112912009 7.330 23.95% 31) 0.4 4.4 pCUsample NA 

SMP Trg h n v e  9:OO:OOAM 3HOBi1265-1 NA 0.59 NA I S  557 860.06.112801 8:41 AM 7.115 NA NA 2.6 NA AS Received NA U 

0911226-16 H-3 1111712009 3HO91124-5 NA 153.8 WiPE I S  156000 3H09112b6A 1112912009 5.830 19.88% 30 3 .5  5.4 GUsample NA 

SMP Trghillyto 9:05:00AM 1H0991265-I NA 0.48 NA I S  5+8 BBO~M112801  912AM 7.366 NA NA 3.1 W I l s  Received NA U 

0911226-17 "-3 1111712009 3H001124-5 NA 136.5 WiPE I S  156000 3H091126LA 121112009 6.730 21.81% 30 -1.1 4.9 p ~ b a m p l e  NA 

SMP Trg.linahite 9:lO:OOAM 1H09112661 NA 0.82 NA 1 S IF@ 860.01.120101 7:43 PM 7.247 NA NA 2.8 NA As Recelved NA U 

091 1225-18 H-3 1111712009 1HOBli24-E NA 136.7 WIPE 1 5  LSllOOO 1H091126SA 121113009 6.970 21.79% 30 4.6 4.9 pCkample N& 

SMP T i p h a w e  9:16:00AM 3H0011265.1 NA 1.13 NA 1 S 37-9 860.M.120101 6:14 PM 7.249 NA NA 2.9 NA AS Reeeiwd NA u 
091122619 H-3 11117R009 3H0911245 NA 145.8 WIPE 1 S LSnOOO 1HOSll265* 1112912009 5.700 20.76% 30 3.5 5 2 p~usample NA 

SMP TvIYlaWe @:~O:OOAM sWOD112651 NA 0.57 NA 1 S 5 6 1 1  860~01.112801 10:44AM 7.312 NA NA 2.9 NA As Received NA U 

0911226-20 H-3 11117R009 3H091124-5 NA 148 WIPE 1 5  LS6000 1HOgll2d.SA 1112912009 7.070 20.51% 30 4.6 5.3 p~urample NA 

SMP TlpMXMe 9:25:00AM 3H01111265-I NA 0.92 NA I S  5612 850.06.112801 1l:lSAM 7.327 NA NA 3.0 NA As Received NA U 

3H091124-5 H-3 1 lR4R009 3HOQllZ4S NA 135.3 WIPE 1 S 156000 3HOQ112+5* 1112912009 6.770 21.94% 30 -1.0 4.9 pCUrample NA 

MB ~ a . M n M r  l l : 0 4 : 3 3 ~ ~  3HOall265-I NA 0.59 NA 1 5  261 860~06.112801 12:4t PM 7.239 NA NA 2.8 NA As Received NA U - 
3H091124-5 H-3 1112412009 3H091124-5 NA 136.6 WiPE 1 5  LS6000 3H091124SA 1112912009 68.170 21.77% 30 126 5 Fibample NA 111 

LCS TrglVUlYle l l : 0 4 : 3 3 ~ ~  IH08t1265-1 NA 0.24 NA I S  262 860.01.112801 1:12 PM 7.249 NA NA 20 NA AS Received NA P 

Comments: 

Data Package ID: H30911226-1 

Qualifiers/Flags: 

U -  Result 15 Ie~Smantherampie specltlc ME. 

Y l  - ChemlcalYield is in controlat 100-110% Quantitative yield is assumed 

Y2 - Chemical Yield outside default llmiis. 

W - DER 1s greaterfhan Warning Limitol 1.42 

D-DER 1s greaterthanContrn1 Limitof 2.13 

+-Dupilcate RPD notwimin llmlts. 

LT- Result b ierSIhan Request MDC, greaterthansample spcif lc MDC 

-A l iquo t  Basislr 'As Received'whlle the Repart Barls Is 'Dr/ Weigh?. 

# - ~ ~ i q u o t   asi is IJ'D~Y weigh? while me ~ e p o r t  B ~ J ~ S  ISXS ~ e c e k d '  

M - Requested MDC not met 

M3.me lequested MDC war not met butthe reported 
adMly lsgieaterthanthe reponed MDC. 

L -  LCS Recovery below loweiconL.ol limit 

H-LCS Recoveryabove uppereonfro1 llmit. 

P - LCS, ~a t i i xsp ike  ~ecowrywimin control ~imiis. 

N - ~ a t m  Spike Recovery outside control l lmlu 

NC- NotCalculatedfordupllcafe reruib lesnthan 5 lmes  MDC 
B -  Analyte concentration greater than MDC. 

83-Analyte cancentrationgreaterthan MDC but less man Requested MDC 

Notes: 
i l i h e  ~rscerresults are not yield corrected l ie. acmity measured not activity added) 

2)where sampletime is natavallable, I~:OOPM (Mountainlio usedlordecay corredlon 

Abbreviations: 

m-Tracer TA - Target Analyte 

IPU . Total Prnpegated Uncertainty 

MDC-Minimum Detembie Concenlratlon 

DER - Duplicate Ermr Raflo 

BDL - Below Detection Limit 

Date Printed: Thursday, December 10,2009 
P - ALS Laboratory Group -- FC 

LlMS Ve~ion: 6.318A 

Page 2 of 3 



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

PA1 Work Order: 0911226 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Thursday, December03,2009 

1:59:16 PM 

Sample ID Nuclide Sample PiepBatch Ingrowth Date Cluench ~ac lo r  Matnx Samp Alq InrtlD AnRunlD Count GrorsCPM BaseEn CntDur(mln) Activivtl- MDC RepMJnits DER &Spk Rec 
CCTYW T~~~   at em me waatch lo  mime %Lum ~ n a l y  ~ i q  DetlD me Name Datemme BL~CPM PmgEn 2 sTPU oec~ev R e ~ n s a s i s  ~ i a g r  

3H091124-5 H.3 11f2412009 1H091124-I NA 133.2 WIPE I S  LS8000 3H09112bSA 11129sY009 69.730 22.18% 30 127 5 pCUrample 0.03 112 

LCSD Trarinihifo 11:04:33AM 1H09112661 NA 0 2 4  NA 1 S 261 B@O.01.112801 1:43 PM 7.224 NA NA 20 NA As Received NA P 

Comments: 

Data Packaae ID: H30911226-I 

QualifiersIFlags: 

u - ~ e r u l t l o  less man the sample Epedfic ME. 

YI - chemical~le ld is incontmlat too-110% uuantibtiueyield is assumed. 

Y2-ChemlcalYleld outside default limik. 

W -  DER hgreaterthan Warning Limltol 1.42 

D-DER bgmaterthanContm1 Llmitof 2.13 

+ - ~up t imte  RPD not wimin limits. 

LT- Result ir less man RequeotMDC, gieaterthan~amplespeclffc MOC 

- ~ l i q u o t  Basls is 'AS Receive# while the Reprt  Basls 1s 'Dry Welghr. 

#-Aliquot Basis 1s'Dry Welghrwhlleme RepnBasis b ' A s  Recekd'  

M - ~ e q u e ~ t e d  MDC not met 

MS. me requested MDC was not met, but me reported 
adMty Is gieaterthan the reported MDC. 

L - LCS Recovery b e i w  i w e r c ~ n ~ ~ l  llmlt. 

H - LCS ~ecovery a b m  u p p r  contml limit. 

P-LCS, ~a t i i xsp ike  ~ecoverywimlncontrol limits. 

N - MahorSplke Recwery outside mntral llmlk 

NC - NotCaiculatedloidupiicate resulk less than5tlmeo MDC 
a- Analfie concenbatlan greaterthan MDC. 

63-~nalyteconcenlrationgreateithan MDC but lens man RequertedMDC. 

Notes: 
( )me ~ n c e r  results are not yield corrected lie. a d b i v  measured nolactivwadded). 

2)wheresample time is not available, 12:oO PM (~ounia1n)ir uaedfordecay correction. 

Abbreviations: 

TR- Tracer TA -TarijetAnalyte 

TPU - Takl  Pmpagated Uncertainv 

MDC-Minimum DetectableConcenliatlon 

DER - Duplicate Error Ratio 

BDL - Below Detedion Limit 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group -- FC Page 3 of 3 
a 
N LIMS Verslom 6 318A 



-cj, :-5 jj-.li ;: .. g! A- 4r::la -- IF? L >!8 I'ilUV ,200'i' I1 a C i 0  
USER:: 4 CL3MI*IENT r I..SL000 
I:~RESET TIME : 312. OC> 
DATA CFIL-C : CF'IvI I-.!# t YES SAlvlPL..E REPEATS : 1. PRINTER e W D  
CflLIPIT BLANK. I: 1\10 I C #  : NO REPL.iCi3TES E 1 <a.~.-~a. ;EDIT (:,p?.,-?.q 

TW0 PHAGE : l\ih AGC : I CYCLE REPEATS :: - 1 

SC INTILLATUR : L.iCilJiD L.IJMEX : lilt3 LON SRIY13LE RE3 2 O 
LUhl LEVEL. : YE$ HAi..I= L . IFE CORKEC;'rIC)N DATE 2 nontr. . . 

CLlAN :: 50.  Ci .- 250. O XEf::ROR $ 1 .. 75 FAC'TDR : 1.. 0000Ci0 BKG. SUB E (3 

Cpl,%],l :: 4.:5iii. 0 -- S(>ij . 9 XERROI:? : 2(:> . 00 FACTOR : 1. . (>Or>00i:1 BI+::E . SUB Ci 





BSF vers ion  
Instrument Type 
Data ca  t u r e  Date 
user F i  Y ename 
user Number 
User I d  
user comments 
Preset Count Time 
ca l cu la t i on  Mode 
H# se lected 
samule ReDeatS 
p r i n t e r  ou tou t  Mode 
Blank count' 
IC# o r  SCR se lected 
Reol i  cates 

cyc le  Repeats 
s c i n t i l l a t o r  choice 
Lumex se lected 
Low Sample Reject  Count 
LOW Level se lec t i on  
Half L i f e  co r rec t i on  Date 
window L i m i t s  window 1 
Preset %Error I s 0 1  
Norm ~ u l  ti p l  i e r  I s 0 1  
Background CPM 1 
window L i m i t s  window 2 
preset %Error I s02  
Norm ~ u l  ti p l i e r  1so2 
Background CPM 2 
nlpha/Beta D l ~ ~ r i m i n a t i ~ n  

Sam Rack Time H# 

: 3 
: LS 6000 
: 28 Nov 2009 11:02:04 
: c:\ . .. \LS WINCONNECTION\DATA\USERO~\UN~~~~~~.BSF 
: 4 
: 3H: 5-ML,10-ML 
: ~ s 6 0 0 0  
: 30.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: 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 

Page 1 
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j 
PAEE: 2 

1 SAPI ~ 0 5  . l l l " l ~  I-.]# I I I I I N  X I U - -  LL.IMBX ELfiPGELi 
1\10 IM :I: IN CF'M ;/.ERROR CPM XERRUR % TIME 

4434-8 30.00 111.7K 7.50 13.,33 28. 1.0 ti. 89 0.2i6 1361 .2C1 
45 34.7-9 30.00 1.17.8 7.47 :!.;i.56 26 ,, 03 7 ,, I6  O ,, 42 1.?;$5! 11 
46 34-1.0 3L;U. O<I 117.7 7.27 13.55 :,28 ,, BCI . 7. 19 O ., 43 14.23.01 
47 34-11 30. (;<i 116.2 7.97 12.94 23.9<1 7-17 C1.3'j' J4.53.9:i. 
43 34-12 30 . 00 11 7 . 3 h.07 14-82 2 6 ; ~ ~  7"14  0.39 .L4€?4.R2 

IL -.L 
#. L L L L  0 dm 



BSF vers ion 
Instrument Type 
Data capture Date 
user F i  1 ename 
user Number 
User I d  
user comments 
Preset Count Time 
Ca lcu la t ion  Mode 
H# selected 
Sam01 e Reoeats 
p r i n t e r  o h p u t  o ode 
Blank Count 
IC# o r  SCR selected 
Rep1 i cates 
~ 8 2 3 2  output Mode 
TWO-phase selected 
AQC choice 
cyc le  Repeats 
s c i  n t i  11 a t o r  choice 
~umex sel  ectec! 
LOW Sample Relect Count 
Low ~ e v e l  se lec t ion  
H a l f  L i f e  c o r r e ~ t i o n  Date 
window L imi ts  w~ndow 1 
Preset %Error I s 0 1  
Norm ~ I J l t i  p l i e r  I s 0 1  
Background CPM 1 
window ~i m i  t s  Window 2 
Preset %Error Is02 
Norm ~ u l  t i p l i e r  Is02 
sackground CPM 2 
nlpha/seta D iscr iminat ion  

sam Rack Time H# 

: 4 
: 3H:s-ML,lO-ML 
: LS6000 
: 30.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 

. . 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

Page 1 
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x: z 2; r--# !Zit -- pq L- ,YL 1 ~ 3  pr4 r ~ -  (U 1. DIZC 2 C l C i 9  r 0 9  
USER2 4. COMMIZNT r L S b 0 0 0  
IPRESET TIME r :513. 00 
n f i ' r ~  CAL.C s CPPI I #YES SAIYF'LE REPEATS: 1. PRIMTER :: STU 
COLINT BLAWK :: NO TGti: : NO REF'LTCATES r 1 R S 2 3 2 .  ::EDIT 
TWO ?I-IASE r NO ALIC r NO CYCLE REPEATS : 1 
SC:t NT:II-LATER :: I I D  1-IJMEX r i\)D I.Ol4 Gr9MPLE F&J 2 Ci 
LOIA LEVEL.. :: YES HAILF L I F E  C:OF:RECl'I C)N DATE : ncc17e 

CHRI\I : 51). 0 - 250 ,, Ci- XERRi3R r 1 . 7 9  ' FAC'TOR :: 1 ,l:iO0CICiG . RICE. SUB r 0 
CHAI\I 8 45C1 .<I (900. O "/.ERROR; 20.00 FACTOR L 1,000000 R # E .  S U P r  0 



BSF version 
Instrument Tvue 
Data capture- bate 
user F i  1 ename 
user Number 
User I d  
user comments 
Preset count Time 
Calculat ion Mode 
H# Selected 
sample Repeats 
p r i n t e r  output  Mode 
slank count 
IC# or  SCR selected 
Replicates 
~ 5 2 3 2  outuut Mode 
TWO-phase' Selected 
AQC choice 
cvc l  e Repeats 
s c i n t i l l a t o r  choice 
Lumex Selected 
LOW sample Reject count 
Low ~ e v e l  se lec t ion  
H a l f  L i f e  cor rec t ion  Date 
window L im i t s  window 1 
Preset %Error 1so1 
Norm ~ u l  ti p l  i e r  1so1 
Background CPM 1 
window L im i t s  window 2 
Preset %Error 1so2 
Norm M u l t i p l i e r  1so2 
Backqround CPM 2 
~ l p h s / ~ e t a  Discr iminat ion 

sam Rack ~ i m e  H# 

; 3 

: LS 6000 
: 01 Dec 2009 16:06:25 
: C:\ ... \LS WINCONNECTION\DATA\USER04\UN12OlOl.BSF . A . . 
: 3H: 5-ML,10-ML 
: ~56000 
: 30.00 
: CPM 
: YES . rL 

: STD 
: NO 
: NO 
: 1 
: 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 

Page 1 
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LSC Run Log' lnstrument ID: LS6000 . . 3798 4 4  ALS Laboratory Group -.Fort-Collins 

h/u (I.,A..o~ Analyst / Date FORM 762rS.xIs (317109) 

1 

Note: Each page is copied as cornpleted'and included with the worltorderlr~~n documenta[ldn: ( e v i ~ z d  subseqc~ently. 
m- 
a ' 

Dale 
"-",,.,,,,, 

Sample ID I e (rnin.) I Rack & Position I Test I User ff I Batch ID 1 Check 1 lniliais 1 Colnrnents 

1 / - ~ 8 . 0 ?  I o 7 1 1 ~ ( ~ -  U )G 1 1 s  - 7 I ~5 SAW l I q I 3 f i c ~ l l d q - 5  1 + I U K I  i 



EX Run bog lnsfrurnent ID: LS6000 3a984$ ALS Laboratory Group - Fort Collins 

Analyst / Date &% /J.-J-@ FORM 762r6.xIs (317109) 

Note:' Each page is copied as completed and included with the worltorderlrun documentatibn; r~viewed.subsequentiy. - . . :, 3,' 

VI 
01 . . 



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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aid 
we5113d eldues I L 5 3 1  E.b2116OHC L 

old 
YCP1!3d OldYBs 1 L BW 8-VILLGOHC I- 

LUsSll3d ala 81dUP5 1 L 8. C(1'9.VZLL6OHE 1 
old 

wes113d eldluso L L BW 2438-VZL160HE I- 

aid 
ules~md aldluss L I- B V ~  L419.VZbl60HC I- 

Old 
wes113d aldmss 1 t ~ W S  02-9221-1-60 I- 

ald 
W00113d 81dU.0 1 L dWS 61-9221-180 1- 

werl13d aldluns 1 1 dMs 81-9zzLMo t 
aid 
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Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

I 1 

Soin# Nudide SolnlD Prep Conc UniD Prep Date Aliquot Unib Pipel ID 
S1 H-3 648.3610.44 2.523.626 QPMlml 11124109 0.1 mi RS-013 

Prep Procedure: H3 L- Analytical QASS I NCR? Y I& a p p  

a, 
p a 8 2  o f 4  H3 Instrument Sheet ALS Laboratory Group -- FC 
Date Printed: 1112512009 9 4 8  LIMS versm: 6.314~ 

Supersedes: , - i l s / ,  

Prep 
Nunt I LablD QC 

TYPO 
lnitsq cntz 

nlellnst 
~ l n ~ l q  units ~spo& 

Units 
cntz RBCP. 

Por 
C ~ ~ Z P O S  

Chk By 
cnt3 

Fllannsl 
Cnt 1 

Filsllnsl 
Cnt3RacK- 

POE . . 
c n t i  R Z O ~ .  

pos 
cn t i  POE 

Chk By 
cnts PO* 

Chk By 
Notes 



Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

Reporting Units 

0911226-1 H3-Edgewood_smears-2OpCi pCi/samp 

0911226-2 H3-Edgewood-smears-2OpCi pCisamp 
0.G11226-3.. . . . 

1-13-Edgewood-smears-2OpCi pCilsamp 

0911226-4 H3-Edgewood_smears-2OpCi pCilsamp 

0911226-5 H3-Edgewood-smeare:2OpCi pCilsamp 

0911226-6 H3-Edgewood-smears-2OpCi pCilsamp 

0911226-7 H3-Edgewood-smears-2OpCi pcilsamp 

0911226-8 H3 Edaewood smears 2OoCi ~Cilsamw - - - - ,  
0911226-9 H3-Edgewood-smears-2OpCi pCi/samp 

0911226-10 H3-Edgewood-smears-2OpCi pCi/samp 

0911226-11 H3-Edgewood-smears-2OpCi pCilsamp 

0911226-12 H3-Edgewood-smears-2OpCi pCilsamp 

0911226-13 H3-Edqewood smears ZOoCi wCilsamw - .  - - .  
0911226-14 H3 Edgewood smeare 20oCi ~Cilsamo - - - - .  
0911226-15 H3-Edgewood-smears-2OpCi pCilsamp 

0911226-16 H3-Edgewood-smears-2OpCi pCilsamp 

0911226-17 H3-Edgewood-smears-2OpCI pCilsamp 

0911226-18 H3-Edgewood-smears-2OpCi pCiIsamp 

091 1226-19 H3-Edgewood-smearsS20pCi pCiIsamp 

0911226-20 H3-Edgewood-smears_2OpCi pCilsamp -- 

Sarnale Barcodes 

0811226-1 
3H0911246PS1 11l11~11111111111NIlII~IIIIIIIlUIIllllllIIAIIRUI111ll~ 
09112263 
3H091124-5PS3 IWIII~IRUII~IIIIIII~~IBIIBIIIIIR~~~~~~~~~~~~~~~ 
09112265 
3H091124-5PS5 Illllll~bIIIlllOl~llillllllilRl!IIU\!IIIIIII!~~! 
0911226-7 
3H091124-5PS7 IIIIIIIIIIIIIIUIII#III~~~IIUIIIIWIIIIIIII 
09112288 
3H091124.5PS9 IHIIIIR~B~II~III~IIIII~IOIIIIIIIOIIUIIIIA~~IIIIII~ 
0911226-11 
3H081124.5PSll I A ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ ! ~ ~ ~ ~ ~ ~ ~  
0911226-13 
3~091124-5~~13 I~UIIIl#llllllllllillllllRlllllllllllll~~lllllll 

P a m  of 4 H3 Instrument Sheet 

Date Printed: 11/25/2009 9:48 

0911228-2 
3HWi1245PS2 lllllllllllllllllOllWIIIIUIRI~~WIIIAI~AR0~0 
09112264 
SHW1124-5PS4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ! I ~ I ! ~ ~ I I ~ I I I ~ I I ~  
0911226 6 
3HW1124-SPS6 IIIII!IIIIIIIIIIB~IIIIIIIIIIIIBIIIIIIIIIA~BIAIIIIIII 
08112268 
3HW1124.5PSe 1111l!M11l!11~l~110IIllllllslllllRllBMl!llllRll 
0911226-10 
3HW11265PSIO lllllU1~1111110111IBIIlURI91II111RIAlAIURll~l~llOllll 
0811226-12 
3H0911246PS12 ~ ~ ~ ~ ~ ~ ~ ~ ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~ I I I ~ ~ I ~ ~ ~ ~ I I ! ! I ! ~ ~ ~ ~ f l ~ ~ ~ ~ ~ ~ ~ ~ ! ~  
091122614 
3H091124-5PS14 llUUlllllNllllllIllOIIIlOIlII~[IIIIIBWI~IIWIRIIIlllllBWIl 

ALS Laboratory Group -- FC 
LIMS Version 63i4A 

Supersedes: ----,$ 





Reviewed By: LJF Revlew Date: 11/25/2009 

Radiochemistry Prep Worksheet 

I Non.Routine Pre-Treatment? Y 10 Batch: AW . Re-Prep? Y I & Batch: &I- Prep QASS I NCR? Y I & d \ ~  

ALS ~ a b o r a t o r ~  Group -- FC 

Prep SOP: PA1 700 Rev: 10 prep Analyst: Jay Fieldlng Balance: Cocktail: UG-LLT. 
Prep SOP: NONE Prep Date: 11124i2009 Balance: Cocktail Pipet: T-002 

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

, , . <. ., . ., .., ,. , * $ 3 ~ ~  <.**?? .g*~!~gt~+y,,.p ;gr;"~;q<;.S*?~.;?,. 
:,,rd~~&cfie*3~~@$?1@~i~rF3i$~$~ ~ ~ ~ L ~ ~ ~ & : ! ~ ; ; ~ ~ ~ : ~ j $ ~ ~ ~ ~ g . ~ 3 ~ ~ ; ~ ! ~ ~ ~ ~ ~ ~ ~ ~ g ~ : ~ ~ ; ; ~ ~ L ; ~ j ~  

, 
3 1 0911229-3 SMP 1 1 A6Reccived I / 

, 
13 1 0911228-19 SMP I 1 1 As Recelued I I 
1 0  1 0911216.20 SMP 1 3 I &s~preivcd 

Snmp 
Num 

1 1 0911226-1 SMP NIA 1 I AsRlrrelrsd 
f 

2 1 0311226-2 SMP t 1 1 AsRe~eIved / 

m. 

~ a g w l  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: _*1\&a.04 8:  5G 
Date Printed: 11/25/2009 9:47 LlMS Version: 6314A 

Prep 
Num 

QC 
T y p  

-~ ~- ~~ - ~ 

21 1 3H0911Zd.Bcbl ME 

22 1 3Ho91124.5cbZ MB 

23 1 3HO91124.5cb3 MB 

24 1 3HD9H24-5 MB 

25 1 3HD31124.5 LCS 
23 1 3H09112C5 LCSD 

Lab10 Prsp Nales Dish 
No. 

Analysis Vol.iml) 

/ 

~ 

1 1 As Received 
1 1 AsReceivsd 
1 1 As Received ,. 

Standards 

, 
p... . 

/ 
2' 

in11 Alq 

=amplo 

1 1 As Received . ' 

1 1 As Recsivsd 

Fin Alq 

oampB 

!Y / ,. 
S1 / 

Prep Banis 

\/ 1 1 AS RBCelYed \V SI 2 



comments ~~~. - .... 
Ld#97-090301. DUE to inadequate volume 110 sample duplicate or matrix splke was performed. ALCS Duplicate was psrfonned Instead. 

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

Spiked By: Jay Fielding Date: 1112512009 

Witnessed By: Joe D. Dauner Date: 1112512009 

Radio.chemistry Prep Worksheet h ~ f ~ . ~ f p u ~ , ~ F ~ r 2 ~ ~ ~ T  .: . -Tesp..,..M ,xt4kt ~ ~ p 2 n ~ v  $, 

ALS Laboratory Group -- FC ~ ~ & r & ~ . 5 ~ G . ~ ~ $ @ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ? # ~ 4 1  &:*A ~. . . , . , . .~ , , , s~r,~. . , .c  ed~#!.s ,,,,, 43k~c+~~Q~2~~:,rs,+~~:\'h$$ 

m 

pa& of 2 H3 ~ e n c h  Sheet ALS Laboratory Group -- FC Supersedes: A&&IaA:3b 
 ate Printed: 11125/2009 9:47 ~l~svenlan: 6.3trlA 

Prep Prdcedure: H3 Review Date: 1112512009 

Non-RoutinePre-Treatment? Y I& Batch: Re-Prep? Y I@ Batch: dtt. Prep QASS / NCR? Y / N ,d i&. 
Prep SOP:  PA^ 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: 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 

Samp 
Num I prop 

Num 
Standards II Prep Noles Lob10 Prep Basis AnalyrlsVol.irnl) 



I prep Procedure: ~3 7 Prep Batch Not Validated!!! Review Date: 

Radiochemistry Prep Worksheet ;i~wi~z~.araiAr.t~~~wi, $ ~ ~ ~ p ~ ~ ~ ~ h ~ ~ ~ , 4 , ~ , s ~ ~ ~ @ @ ~ ~ ~ ~ ~ ~ + ~ ~ ~ ? ~ ~  vcscaqQ Ei,w.d.~~:s~~il$+8~~1:S. 

I Noii.Routine  re-~reatment? Y I N Batch: - Re-Prep? Y 1 N Batch: Prep PASS I NCR? Y I N 

ALS Laboratory Group -- FC 

Prep SOP: PA1 700 Rev: 10 

Prep SOP: NONE 
Matrix Class: solid 

~&~;~~i~~L~d~aj~~~2~;~~x,~~F~~$~r4~~~;~2~;;,;~~q~ k5s$,.6 

Prep Analyst: Jay Fielding 
Prep Date: 1112412009 
Pren nentl RS 

Balance: 
Balance: 

Cocktail: UG-LLT 
Cocktail Pipet: T-002 
Aliquot Pipet: RS-009 

3 1 0911226-3 SMP 1 1 AB Received 

4 1 09112264 SMP 1 1 As Received 

5 1 0911226.5 SMP 1 1 As Recelved 

6 1 0911226.6 SMP 1 1 As Rscaived 

7 1 0911226-7 SMP 1 1 As Received 

6 1 0911226-8 SMP 1 1 AS Received 

9 I 0311226.9 SMP I 1 AS Received 

10 1 0611226-10 SMP 1 1 As Racsivod 

11 1 091122611 SMP 1 1 As Recalved 

12 1 0611226.12 SMP : 1 1 A r  Raceived 

13 1 091122613 SMP 1 1 A6 R ~ ~ e l Y e d  
l d  1 0911226-14 SMP T 1 As Received 

Prep Noleo 

. . . . . . . . . . . . . . . . . . .- . . ~ ~ ~  
15 1 091122615 SMP 1 1 As Received 

16 ' 1 091122616 SMP 1 1 As Received 

17 1 0911226-17 SMP 1 1 As Received 
m*.*:"ed 

1 1 0911226.1 SMP 1 1 A9 Received 

2 1 0911226-2 SMP 1 1 A5 Received 

Samp 
Nu", 

IS 1 0911226.48 SMP 1 

19 1 0911226-19 SMP 1 1 As Re~elvsd 

20 1 0911226-20 SMP 1 I As Recshed a 
1 21 1 3H09H24-Sob1 ME 1 As Received 

Lablo Prep Basis Plop 
Num 

22 1 3H09112CScb2 ME 1 1 AS Received 

23 1 3H091124Jcb3 ME 1 1 As Received 

- . . - . . - - . . - . - .. . - . .- . .- - - . . - - 
25 1 3H091124d LCS 1 1 A$ Received $1 
28 1 3H0911246 LC50 1 1 A3 Received 51 

Analysisvol.(ml) 

e 

~ a g w  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: __hE-k- 
Date Printed: 1112512009 8:36 LIMSVerhion: 6314A 
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/I 
. .  . . . . . .. . 

Spiked By: Jay Fielding Date: 1112512009 

Witnessed By: 239 

ALS Laboratory Group -- FC 

c7.:>.7#"::-T+>>:rn #;&kqR*,;w, %acr$ ?#S>,!ZW' *m*lpx-m. *'--'-m7 

'..~. ,, ,k ,,&- ; ~ ~ > ~ 3 8 & ~ ~ , ~ e ~ l $ ~ n ~ g ~ @ ~ ~ ~ ~ ; @ @ ~ ~ j * @ ~ p ~ ~ j $ ~ ~ % g ! $ ~ ~ ~  
Sdn# Nudirk SoinlD Prep Conc Units Prep Date Alisuot Unilr Piwl ID 

S1 H-3 648.3610.44 2.523.626 DPMlml 11124109 0.1 ml RS-013 

& '  0,9;~&j.z"4.~$#$$~~ 
3~.,.:s,,xsd5a.+7b, <,,%., .-...".:,5j+;* , P:~~+~~?~~~. >.,:, 5 j s ~ *  ~,.vJ: 2: ;.,:(,v,+ ,,..,s~ e.vw,z. , s , : : ! , ~  .:~ :: :G:,*>*, ..%, ?:Fi?b- g,j:; 

h 
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Prep Procedure: H 3  C / Prep Batch Not Validated!!! Reviewed By: Review Date: 

Non-Routine Pre-Treatment? 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 Pipet: T-002 

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

Srmp 
Num I Sllmdardh Prep Notes Analysia\lal.(rnl) Prep 

Num 
LablD QC Dish Init Alq Fill Alq Pmp Basle I T ~ ~ ~ /  I sample I sample I 





Section 8 

STANDARDS TRACEABILITY 
DOCUMENTS 







*.$ -. r;tui, .I' %,ii? rt. .?L : ~ ? $  cv, .. 
This &andard~eference%t&al (SRM) wnslsts of %dioachve'hfjdrogen~3, k6 wi@zi 5'k'$f dislilled 
water. ?be solution is wntained in a flame-sealed,NIST bmosilicate-glass ampoule. 'Tlie SkM is stended 
for.~~,ca@$o~ of b~@-+le~~zk~~~p >?$&? thyoq$?ing  ofradidemical . i procedures. .I, 

Radiolopid Hazard .S% 3r:i , ,,z,. ex>;; 

.. F. , 2.; , . 2. "me*, -&.< 

The S& am;& confa& hvdroxen-3 &ia &al &&of aotjroxma€~elv32 h 5 i i f 6 ~ v d & i i n ~ 3  dec& - . , -  
b y i b ~ : % ~ ~ l e  .. emission. &\. .. ti& of the beR2,arricles esepe =om the S$ *ode. . ~ - g  the. d&y 
process no photons are emittcil. A p p r 6 h t c  unsbielded dose I&CS at ~cd i l '&~&ks  (iir of the rcfcrenk 
time1 are eiven in note lal*. There is no detectable external radiation. Zie SRM should be used onlv bv 

The SRM ampoule wntaios only distilledwaim. There is no chemicalhazard. If the ampoule is to be opened 
tqg@er ti-qf$,uti~$.fie yqmmeer'=d q q p e  is @ft 9gip!y3 2. . 3 .:...; .. ,r,..c;" 

i, , . .*, . . A e y  > F, 
Storage and Handling 

I " 

: 1 ,s.. ."a ..* 9.:. 
The ~ R i k  should be stored m d  used at a ~&peraturektwe&~and 65 T. .C.e soluti(j.n kik&&openi8 
ampoule ihould remain stable and homogeneous ~ t i l  at Ieast'September 2008. 

" ' . .. .>4; . 2,. 

I 

The ampimle (or any subsequent wn&). should aIwap be clearly marked as &ntai%ng%diaactivd 
material. If the ampouleis tramportedit should be packed, marke&labeled, and shipped in acwrdancewith 
the applica'cle national, international, and canier regulations. The.soIution in the ampoule is a dangaous 
good (hazardous materid) because of the radioactkity- 

I . .  
Preparation 

This Standard Reference Materialwas prepared in the Physia Laborato~y, Ionizing Radiation D i o n ,  
Radioaddty Group, LR. &am, Group Leader. The overall technical direction and physical measurements 
leading to certiEcation were provided ty U. Luas and M9. Untcrweger of the Radioactkity Group. 

The support aspects involved in the prepmticm, certification, and issuance of this SRM were coordinated 
through the Standard Reference MaterialsSrogram %y J.W.L. Thomas. 

Bert M. Coursey, Chief 
Ionizing Radiation Division 

- - 
June 1999 
Half-Iife 4 text revised October 2000 

SRM 492lF, page 1 056: - 

Nancy M. Trahey, Chief 
Standard Reference Materials Program 

*Notes and referen- arr m p a p  5 . 9 d  6. 



. . 
r rL :. . , :-.: ,> . .?.. 

,Recommended Procedmfm.Opening the &Wvl Ampoule 
<. . r: 

1) If the SRM solution is to be diluted, it is7econtinknded.that.tbe diluting solution have acdmposition 
comparable to that of.the SRM solution. 

i . . . . . . .  . . 
2) Wear eyeprotection, gloves, q d  protecthe olothing,~dwork.over a tray wiCh ahorbent paper in it. 

Work m a fume hood. 
' 

3) .Shake fie ampqule .to wet all of the W d e  s d c e  of the ampoule. .&,turn the 'ampoule to the . ' upright positi6ii. . . , . ... . . I , "  

.. <.I. 

4) 'Check &at h oftheli4&d& drained 61it af afe u6ck offhe a&$oule. .I&ecessary, g&&taptbe' 
neck to speed the process. ...... 

5) HoId9g the -pule uprighf .... score t h e n m m t  part qT.the neck~ th , a  scribe or diam~nd.~end,  . ,I  

6) Lightly wet , .. the.~p$iJin& ,. . This r,eedmces the crack ljropagation velouty and n d s  for d'~i&er . . . .  break. . . . .  . ,  , . . .  . '.. . . 

7)   old thk ampoule'upri&t with'a paper tnwk~awiper,'or'.i sup;l'jig. Positioirthk swred line away ' 

from you. Using a paper towel or wip&.to av.@d contamination, snap off the top of the.ampoule by 
pressing thenarrowest.part ofthe n d a w a y  from you while pulling the tip ofthe ampoule towards 
you. : . . . .  . . . .  . :.,: '3 . 

< . . .  . 
8) Trader the solution from the ampoule -.a pjmometef or a pipet kth.dispenser handle: 

NEVERPIFElTE BY MOUTK 

.Seal* p y  rmused 8RM s~lution in , a . flame-scaled glass ampoule, if ,possible, to minimize the . . . .  'evaporationloss. . ?: , .. 'A,. 

. . .  See.ale reference [4]*,. 
, i s .  

*Notes andrefere~oe~iii oo papageK5 and 6. 



Ikad-oxide mutent' .'I' ' ZeSS'thaq0,p2% 
.... O%&W e!e11i_eDf9 . . T m  quantities . . 

.... . . . PROPERF QF: SRM 4927F . . ,  .. ...... ....- .. ...... . ." 2.- == -. .-., .-.-_ . . :c* ;::: ;:.< -..,. .-: ",+.<,. . . 
.... ... <. .... G~;. .' - ir..i. Ce.eed?alues. i :,, .- . :.,.. 

I scintiuatiin wunting system 'PI 

: 

5 -. 
? : 

: 
1 

I ! 

i 

R a d i o l o g i c a l R ~ s :  . . 

*Notea andrefcnn~es~are an page: 5,yd G6: . . 

1 .- r:,; . ? ;.? . . .  .. .- . -. .. - .. . ,. 2 - - - 8 r :* 
..... .Unffirtified &ue w; +'...'. 4. 'G . ..... ... :. -.-. - .  - .. - ............ - . . . .  ,.: -. 

;; 

- . -- .. - ,. -. - - . - - --- . . --. ...- ...-. ..i 
. :. 3 .  L .. :.,r 

. . .  1 Liquid in flame-sealedNIST bor&ca@-glass ampoule -..:"jk : ..... .....-... .. .... i. 

Radimuclidic k p ~ ' k i e s  

H a l £ k s  used 
+ 

Calibrationmethod arid measuring 
ins!mment(s) 

.. . . . . .  .:.:., '.!<'L .. r .i. . 
solntion lik*i~, ,r':. .., $-, 

..... E..' . .-,. &&*;nume: .: . ! . ' ... 
.Rerqeti*e .... ..-- . . . . .  :: I . . . . .  ; . - - 
m$i&actid@ of t%k sol@an [3.;! 
Relafive expanded nncertaj~Q (k=Z) 

None detected [q 
Hydrogen-3: (490 k 8) d [g] . -- 
4rrE gas wunting of SRM 4927E using* NIST length- 
compensated internal gas proportional counters and 
intercamparison of SRMs 4927EI4927P using rW0.4nE liquid- 

... .. : ..r.>& $. .. :. .. .. .-..,: .;" 
( ~ ~ r i s ~ , ~ . ~ p ~ j . g . , f i -  'at ZO?O~ oc $I* "" 

yhgF & .". . . . . . . . . . . . . . . . .  .......... .. ,*.. 
go0 EST, 3;September;tL998 n, *.<;G?4 , . . 

. 
$4.7 kBq.@' . .'.Xi ...... V ,  . :. r~ .. ;.& .. 

, . .,..: .. ; > .  .>:d. +'< ;zJ'. SV ..- '.. -' 

0.72% [di [el . ,<,. . .;, .. .:...i 



EVALUATION OF TEE U~ERTAIXTY OF m' MASSIC ACTIVITY [q 
I 

"Notes and references are on pages5 and 6. 



! .. s:::T'.- .$, . .  e. , , ...... 
[a] Ae'e'sievc* is thk SI unit fdr d&e Lqmdent. S& j g ~ q q c e  [11~%~@v is &jg,$o 61 &em. 

Distance *om Ampoule (cm): 30 -100 ;. ..ii- " ; ':.$i:, 

Approximate nose RatelfiRh)~,, ,  .. ._. . cO.l(Not . . .  ..::.. . . . . . . _ .  detect&!$) , , . ,"i 
:.& .,, G . : c. .;JW !>':gr:.,F ... . .>I : ...... < 

p] 1% *id un(.kQ-r;;two ti&& .de s -  .L,:+j, deq,dvaJmce&ji$ .?a ;; -.> ,*'; j .,.;..;+>. :' = z \. .... >,. 

[ n:. r e p e d  +e, Y, of massic (actiritg P T . , ~  y~,?:,.thc ;eefep~.% ,was not 
ieasurcd dnectly bir'ms derived fiom'me~uremend~~,,@~~af~~ of &ier'~uant@: This caii' 
b= expressed as y = f(x,,+,x::' : 4) where fis a mathemafiz2J alit ion d&i+?a&om thc & w e d  
model of the measurement process. 

;i \ 
. , ;..: .. : 

Bq4!?e..*3. for each @ut g~,a!!q.;!,$y. t . ~ ! ! a r d a r d L \ y e e ~ W ,  u(x), that generates a 
corresponding mcmahty"m y, u,(y) - 1 @I&,( .u&-J;dled a component or combine'd"'d&dad 

. ri: . ' 
The combined standard uncertainty i%'m?ii%Plied ~ ' 6  &wragd'i&tor of'k =. 2 t o ' b ; ~ ~  U, the 
expanded u n c e r i h l y  ofy. 

&,!. : < 
Since it can be assumed that the possiile" esfimated values of the  massic activity are approximately 
normalIy .$@iiuted with approximate sq,&d .satioq$?Q,.fie unknown value of the.massic .,". 
a*,*,be@<d$$ie *. in Ke'&tervaI . ... . y i UV&C='&@~ . : d f c o n f i ~ d $ ~ e % y z ~ ~ ~ a t l ~ ~ 5  . a :  . . .  .. percent. .. ;* ,v?+L 

i* 

I . >w._ *. 
[el* $4 %."'% ?due of=a+ .,?> q d ~ , d & % ~ . ~ 3 - $ ~ o ~ ~ ~ , t : d $ d B h y ~ ~ e  vaIu&'fpe . exp&daiince~taiutp That 

itre . i.r?., #l; IS ,. a est esfimapaakd ;Ipon,--aY,$lable i$y&,~y@ut k ody 
IS to say, thel'im&ty i f  the bwrtahv $ large and dbi dmown. i s ' h e  'for 
uncertainties evaluated by statislidmethods (e.g.;the relativee&&rd d.kidtZ62 of il&&dard 
deviatimof.the meanfor themasioremonse is.amroximateltelv50%~ and formcatainties evaiuated ............. . -;, . , 
by i$e~<eth$&.(pl$&,ca$dd'& l?$mg(&ted'& q d e i  kd&ted by subsmti~acounts);" 
Thc &own vaIuc df the~e@'andedup~itmt). E$elievedtqPe in the i n t ~ a l  U/2 to W (i.~.., wit& . . - ; .,,.. :....... , 
a £actor of 2 of the estimatd due) .  .,, 

., k] 'The ~tatk:!i'lidc'eaaidty is the standaid lince&ty. See reier$b'[q: ''.I 

......... .,. ........ 42 'L ,,,,?. . :F,.%. ..:*... - 
[h] E$ens"ive gas-obunbg measuiei&hts.were,rnaaepn &ie'S@4EZ~ sdG6ion ~ ~ g : 1 9 9 8 - q k  1999. 

 he SRM 492F solution was ~tky&mPaiEd with the sRM 49273 Sbiution usirig liquia-scin&tion 
counting. 

[i] Relative standard uncertainty of the input quantityx,. 



E] The ~elative change in the o~tput quantityy divided by the relative change in the input quantiyx,. 
If l@I&,l .(xdy) = 1.0, then a 1% cb,ggeeinx, results in a1% change iny. I f  l3yl&j .(xJy), = 0.05, 
then a l%'&ange in x;'results in a 0;05% change in y. 

::: 

[k] ~elativkcnm~ox~ent of combided stknbsiduncertainty of o@ut quhtiyy3 rounded to twosigniiioant 
figures m less. The rclstive comp,onent of combiied standard uncerpiniy of y is given by %(v)/y E 

l@12%11 .u(x:))lu = l@Ii3tLl .(x.&) u(x:)hr,. Thenumericdvalues ofri(x,)hi, l@IEtcIl -(a), a i d  u,(y:/y, 
all @memionless quantities, are listed in wluyn  3,4, and5, respectively. Thus, thevalue in column 
5 is equal to me value in wlnmn 4 mnltipWed by .the value in column 3. The input qu&ities are 
independent, or very neariy SO. Hence the covariances are !zero or ne&ile. : ; ' . 

[mj , fii &l&e & d & n n k m  af)\.t% detcrminkd by the ielative stan̂ d&d u n w y  of x (ie., 
of the hag b). 'The rela&e standird m d t y  of t is negli@%le. . . 

. . .- . . 0.. 

[ql ?;he standard uncertainiy'for each uqaeteoted impurity that might reasqnab& beC.&&ea to be 
, , r  preseqt H estimated to be e,yu+ to estimated Iimit of detection for ttiat impnrily, ie. u(x,)/lj = 

.100%. l?~I&ql .(xJv) = {(*"spouse p,m ~ q " 5 f  i!iipwi@lfraipdbse per Bq..of H-3)jr{@q of 
impmi~)l(Bq of H-3)). Thus u,(v)/y is thc.relatidc change in y if the impurity were present with a 
massic advifj equal to the &mated limit of detectian. : .  . :  . . . 

[I] International Or~nnonfm~dardization(LSO),ISOSfandardsHondbook - Qmntities and Urn, 
1993. 'Available from the Am&can ~ationalStandards InsMute, 11 West 42nd Street, Ke.w York, 

.[z] I r j ~ m t i ~ n a l  Organization for Stap&&ation ( I ~ ~ ) , . ~ l d d e  to :the E.pwion.of Unc@iniy in 
, . Meaqmmat, 1993.. Amdable'fcom.the &&canNational Stapda@s'Institnte, 11 West.4W Sweet: 

.NePYork, HY 10036, F A .  1 & 6 & ~ 0 0 .  (Listednn@TSO .. .*, misc6Uanebrispubliotions as 1ZSO 
: . ~ n i d ~  to the.&ession 1993''.) ' .. 5. .  .. . . .. 

[3] , ,, 'b. $1 Taylor a n d ' c . 3  .&atf G&&h& for ~va~udkg &E%pm& &e U*certn&$~ of MST 
Xemement.Resultr, NET,Technid Note 129?4&$94. Avaiiable~ifrom the Supetendent of 
Documents, US. Government Printing Office, W&gton, ?C20407, USA . * ... 

.:' 

,141 National Council on Radia* Protection y~d , .~asu remen t~~  Report No. '58, A Handbook of 
Radwoclivity Measurements P i o c e d d ,  Second E&hoa, 1985. A6ail~hle fr& the National 'Council . 
on Radiation Protection and Meawemen$7910 Woodmont Am94 Bethesda,h/ID 20814 U.S..4., . . . . . . 

[q. .L& Lucas and MP. Untemegef@mpreh@ Review, ~ n d  Critical Ev+fion AIL . of fhe HaIf-L$% of 
ztitium ..? .... J. .... Natl. InsL St&. Technol. 105,~$41:549 - (ZDOO):' . ; ,  

SRM 4927F, page 6 of 6 



Section 9 

ADDITIONAL SUPPORTING 
DOCUMENTATION 



Liquid Scintillation Counter 

Instrumentation Calibration 

Initial Efficiency Calibration 
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 +I- 3X the estimated poisson uncertainty. 

Updated 10/29/09 mh 
COUNT I 
DATE 

11/28/2009 

11/28/2009 
11/28/2009 

11/29/2009 

11/29/2009 

11/29/2009 

11/29/2009 

11/29/2009 

Count I Average count I Count I Batch Average I Lower 
# 
4 

5 

11/30/2009 

Upper I PASS1 

6 

7 

8 

9 

10 

11 

11/30/2009 1 15 

Sample ID 
3H091124-4CB1 
3H091124-4CB2 

12 

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

3H091124-4CB3 

3H091124-5CB1 

3H091124-5CB2 

3H091124-5CB3 

3H091124-6CB1 

3H091124-6CB2 

11/30/2009 
11/30/2009 

3H091124-7CB3 

Duration (min.) 
30 
30 

3H091124-6CB3 

18 
19 
20 
21 

30 

30 
30 

30 

30 

30 

13 
14 

30 
29.07 
29.23 

11/30/2009 
11/30/2009 

Duration (min.) 

' 30 

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

30 

30 

3H091124-7CB1 
.3M091124-7CB2 

30 
16 
17 

Rate (CPM) 
28.70 
29.27 

30 

30 
30 
30 
30 

28 10 

27.17 

28.40 

28.97 

29.60 

29.00 

' 30 
30 

27.47 
3H091124-8CB1 
3H091124-8CB2 

Reagent Blank 

29.17 
29.53 
28.17 

30 
30 

30 

30 

28.69 

28.18 

28.39 

Control Limit 

29.26 

27.63 
30.67 
28.87 
29.73 

25.76 

25.27 

25.47 

Control Limit 

26.29 

28.64 

29.76 

FAIL 

31.62 

31.09 

31.31 

PASS 

PASS 

32.22 

PASS 

25.71 

26.77 

PASS 

31.57 

32.74 

PASS 

PASS 



H-3 Swipe Quenclt Curve Background and EfJiency Determination 

Po1ynom:al CoeHicient 
I 

I Efi clency I Background H # Range 
xAO 1 3.7192E-011 6.0669Et00 Low = 113.G 
xAl 1 -1.1270E-031 69704E-03 High = 283.3 

i 
Calib. Date: 10/2612009 

I 
I 

Sample ID LZ 

I 

Sample ID I POS# I H# I Obs.CPM I Corr. BCPM I CPM Corr.FacL 

Efficiency 
0.2131 

3H091124-5CB1 
3H091124-5CB2 

-0.093 j 
-0.107 I 

15-3 
55-3 

7.07 
7.13 

130.5 
137.2 

6.977 
7.023 



Triti~i~n Swipe (Glass Via0 Quenclr Curve Standard : 699.3020.95 
10/26/2009 Ref. Date : 91311998 

Quench Control Limits 
U~eer  283.3 

3H090422-2811 283.3 8.7 
3H0904222812* 295.9 8.72 

. . 
Lower 113.61 

Beckman LS6000 Bkg. Coefkicients SpikoAct : 160351.010 d p d m L  

AL&A &A & 70 -29- 09 
Instrument Technician Date 

EK. Coefficients 
Bx= -1.1270E-03 
C= 3.7192E-01 

Calc. Eff. % Diff. 
0.2439 5.08% 
0.2114 -3.71% 
0.1923 4.57% 
0.1692 -2.96% 
0.1498 0.26% 
0.1288 3.56% 
0.1093 5.44% 
0.0897 5.13% 
0.0773 3.95% 
0.0580 4.50% 

8.04 -1.73 
8.13 -1.55 

C 
r:~nst\lsc\is60D0\Calibrations\Quench Cu1vesV009\10.26.09~H3~swipes~QCu~e (H-3 Quench Curve) 

Window 2 
Control limit determination 

Sam. ID I CPM 
311090422-2801 26.75 
3H090422-2802 27.73 
3H090422-2803 26.78 
3H090422-2804 27.63 
3H090422-2805 27.60 
3H090422-2806 27.55 
3HO90422-2807 29.35 
3H090422-2808 29.17 
3H090422-2809 29.07 
3H090422-2810 2912 

SpikeVol.: 0.10000 mL 
Spiked I Efficiency 

Sample ID H# CPM Corr. Bckg. Corr. CPM DPM Efficiency 
0916022-1 113.6 1992.86 6.86 1986.02 8556.38 0.2321 
0916022-2 142.4 1885.90 7.06 1878.84 8556.38 0.2196 
0916022-3 159.4 1731.13 7.18 1723.95 8556.38 0.2015 
0916022-4 179.9 1499.31 7.32 1491.99 8556.38 0.1744 
0916022-5 197.1 1265.78 7.44 1278.34 8556.38 0.1494 
0916022-6 215.7 1071.89 7.57 1064.32 8556.38 0.1244 
0916022-7 233.0 89486 7.69 887.17 8556.38 0.1037 
0916022-8 250.4 737.97 7.81 730.16 8556.38 0.0853 
0916022-9 261.4 644.34 7.89 636.45 8556.36 0.0744 
0916022-10 278.5 528.08 8.01 520.07 8556.38 0.0608 

Non-Spiked1 Background 
Sample ID H# CPM 

3H090422-2801 113.5 6.58 
3H090422-2802 145.1 7.28 
3H090422-2803 166.9 7.78 
3H090422-2804 179.4 7.83 
3H090422-2805 198.1 7.1 
3H090422-2806 214.4 7.12 
3H090422-2807 232.7 7.17 
3HO90422-2808 ' 248.2 7.17 
3H090422-2809 256.7 8.35 
3H090422.2810 275.8 7.8 

(BKG CLs = +I- 3 Sigma) 'These data points are not used in the calibration (Eff CLs = +I- 10%) 
Max 1.81 due to poor fit. Max 5.44% 
Min -1.73 Min -33.86% 

Ax= 6.9704E-03 
B= 6.0669E+00 

Calc. Bkg. Sigma Diff. 
6.86 0.84 
7.08 -0.58 
7.23 -1.53 
7.32 -1.42 
7.45 1.01 
7.56 1.28 
7.69 1.50 
7.80 1.81 
7.87 -1.29 
7.99 0.53 

0916022-11 287 459.26 8.07 451.19 8556.38 0.0527 
0916022-12* 303.6 393.26 8.16 365.08 8556.38 0.0450 

0916022-1 27.73 
0916022.2 27.34 
0916022-3 28.48 
0916022-4 29.37 

Background Determination Efficiency Determination 0916022.5 26.96 

y = 6.9704E-03x + 6.0669E+00 y = -1.127OE-03x + 3.7192E-01 0916022-6 26.07 
0616022-7 

lo 1 
30.41 

0916022-8 30.03 

0.0485 -8.09% 
0.0298 -33.88% 

~ 

3H090422-2811 27.43 
3H090422-2812' 28.15 





H-3 Swipe Quench Curve Backgtound andEfficiency Defermination 

Calib. Date : 10126/2009 

H # Range 
Low = 113.6 
High = 283.3 

Polynomial Coefficient 

xAO - 
xAl 

Sample ID 
3H090422-3CBl 
3H090422-3CB2 
3H090422-3CB3 

Efficiency 
3.7192E-01 

-1.1270E-03 

Average= -0.229 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 

Sample ID 
0916023-1 
0916023-2 
0916023-3 

3H090422-3001 
3H090422-3802 
31-1090422-3803 

Background 
6.0669E+00 
6.9704E-03 

Pos # 
25-1 
25-5 
25-9 

Obs.CPM 
7.16 
7.38 
7.07 

H# 
132.3 
129.3 
128.8 

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

Corr. BCPM 
6.989 
6.968 
6.965 

Efficiency 
0.2216 
0.1497 
0.0622 
0.2298 
0.1476 
0.0574 

H # 
133.4 
197.2 
274.8 
126.1 
199.0 
279.1 

CPM Corr.Fact. 
-0.171 
-0.412 
-0.105 

Background 
7.226 
7.671 
8.212 
7.175 
7.683 
8.242 



x: ]El, Lq -35 I-I1 :: 3 
USER :: 4. 
IF*RESET TIPIE I: 
DATA CALL r 
COUI\IT BLAi\llr: 1: 

'TWO PI-IASE r 
SCII\ITILLATOR II 
1-CIW LEVEL I: 

. p u t , -  , 1 20, - 1i.q 1.- 26 OCT 2009 10x12 
COMIIEPIT : 1.56000 

6 C i  00 
CPM Hli. :YES SAMPL..E REPEATS: 1 PHI: RI'TER 1: STD 

I V f l  C : PO IREPI- I CATES :: 1 RS.232 ::EDIT 
1\10 A I li.10 1::YCLE REFJEA'TS : 1. 

L I O U I D  LUMEX: 1\10 LOW GrlMF'LE REJ: 0 
YES HALI'" L.IFE CORRECT I Ot\I DATE: nmne 

CFIAN : 50 ., 0 -- 2 5 0  ., O XEIIROR 1: 1 . 7 5  FACTOR :I 1 ,. CJ0000i:i 131.:6. SUE1 I: O 
CI-IAN 1: 4.50 .. 0 - 900. 0 XE:RRORi 20 .. 00 FACTOR 1: 1 . 00000(> 13Il::G. SlJH r 0 

. . g 1 l _ ~ 3 l l ~ - . . ~ ~ E ~ ~  . : ~ ~ . C ~ Q ~ l ~ i ] : : l \ ~ ~ . ~ < ~ . ~ ~ ~ j . ~  ... .:NO .., ::.. 
. . .  . . ,, . . m .  , . : :  . . : 4 ;  . . . : ..;".. , , .- 

SNlVi P I S  "I"TME 1,,,14l: lk~~n 31: 11'~~41 , r i b  .:llI. . - U#dl I[: l P 4  El, Z!! LUMEX ELAPBED 
M I N  CF'IM %ERROR CPM %,EI%ROR % '% 1 I'1E 



BSF version 
Instrument Type 
Data capture Date 
User F i  1 ename 
user Number 
User I d  
user comments 
Preset count Time 
c a l c u l a t i o n  Mode 
H# selected 
sample Repeats' 
p r i n t e r  output   ode 
~l ank count 
IC# o r  SCR selected 
Repl icates , 
RS232 Output   ode 
TWO-phase selected 
AQC choice 
cyc le  Repeats 
s c i n t i l l a t o r  choice 
~umex selected 
LOW sample Reject count 
LOW ~ e v e l  se lec t ion  
H a l f  L i f e  cor rec t ion  Date 
window L imi ts  w~ndow 1 
Preset %Error 1so1 
~ o r m  M u l t i p l i e r   sol 
sackground .CPM F 
window L i m ~ t s  window 2 
preset  %Error Is02 
Norm M u l t i p l i e r  Is02 
sackground CPM 2 
AI p h a / ~ e t a  ~i s ~ r i  m i  na t ion  

Sam ~ a c k  Time H# 

I is 6000 
: 26 o c t  2009 09:14:01 
: c: \  ...\ LS WINCONNECTION\DATA\USER04\UNlO2601.BSF 
: 4 
: 3H:S-ML,lo-ML 
: ~s6000  
: 60.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: 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 1so1 %Err1 CPM 1so2 %Err2 LumEX ElTime 

&z LO d74 
Page 1 



PAGE: 1 

X .Eli :: 3 kU x; 5 -Pel L -, I L  0 -1PllL 2 7  OCT 2009 0 2 ~ 4 1  
USER : 8 COMMENT : LS60CJO 
PRESET TII"IE :: 180.00 
DATA CAL.C 8 CPM H# :YES SAMPLE REPEATS: 1 PRINTER :: STD 
CDUNT BLANIC : NO I:CH : 0 REPL-ICATES :: 1 ~ ~ 2 3 2  . :: EL1 I T  
-TWO PI-IASE : I\IIJ ABC : I CYCLE REPEATS :: 1. 
SCIN'TILLATDR :I L I C l U l D  LLJIIEX # 1\10 Lfllhl SAIvIPLE NE,S: O 
LON l..EVEI.. 8 YES t1I-ILF L:[FE CORRECTION DATE : r tane  

S ~ M  1305 . TIME I B~JI x v+.n:ici 31,. II,#JI IP!JI ur z . LUPIEX ELAPSED 
NU IPI 1: N CPI"l XERROR CPN ."/.ERROR %, T I M E  



BSF vers ion 
Instrument Type 
Data ca t u r e  Date 
user F i  P ename 
user  umber 
User I d  
user comments 
Preset count Time 
Calculat ion Mode 
H# selected 
samole ReDeatS 
p r i n t e r  output  Mode 
s lank count 
IC# or SCR se lected 
Rep1 i cates 
~ s 2 3 2  output Mode 
mo-phase selected 
AQC choice 
Cycle Repeats 
s c i n t i l l a t o r  choice 
Lumex Selected 
Low sample   eject 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 I s 0 1  
Norm ~ u l t i p l  i e r  1so1 
sackground CPM 1 
window L im i t s  window 2 
Preset %Error 1502 
Norm M u l t i p l i  e r  1so2 
sackground CPM 2 
A1 pha/seta D iscr im ina t ion  

: s 
: LS 6000 
: 27 Oct 2009 02:45:15 
: C:\ ... \LS WINCONNECTION\DATA\USER08\UN102701.BSF 
: 8 
: 3H:5-ML,lO-ML 
: ~s6000  
: 180.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 
: NO . I 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

I Sam ~ a c k  Time H# CPM 1so1 % E r r 1  CPM 1so2 %Err2 LumEx ElTime 

Page 1 



6s6 R~II?  Log Instrctmenf ID: LS6000 379825 ALS Laboratory Group - Fort Collins 

Analyst I Date &2t -8 
Note: Each pageis copied as completed and included wilh the worltorderlrun documentation; revjewed subsequently. . . *  .,; .,, 

w 
O(I 

FORM 762r6.xls (317109) 





800 SU . 0 63RZ.VO -4MdO ZL1 60. BD $6 OZOE 669 C-H I S  
01 lad d sl ~n lonb ,v =lea oald $1 1.11 l u o 3  oa d o LIOS aPPlN #.rloS 







Prep Procedure: H3 
-- I 

Radiochemistry Prep Worksheet : .!prgij: . . .. <,,,, ,. ,: ,. ..,. . . .. . . e,y;.: B$tc~ij3~~g,~~~~+$.$:6:,i::~:i.<~i ,.:> .g..d2,2.:, ,>,,7:..,.! ,.&*, 7:,..j:, . . . .., 

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

ALS Paragon 

Non-Routine  re-Treatment? Y I @ Batch: ---.._cl/&-- Re-Prep? Y I Batch: /*J/g- prep QASS I NCR? Y I @ AH -- 
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek 6. CaduK B a l a n c e :  Cocktall: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cochtail Pipet: T-002 

~ a i r i x  Class: liquid Prea Deot: RS Aliquot Pipet: RS-015 

,.i;:,&J.$&2i,!:; :~~s:.~,.,:~3::+~~.~~:~~,~~::.4~:j+=.i;,~;~;i~:~~::~ ,-,> :.. 

. ~ 

3 . .. . . . . -- 
9 1 O'H6022-9 SMP 1 4 As Rnselved i s1 120 

1 n ,  S1 10 I 0916022-10 SMP \ 1 AS Received 135 . 
11 1 0916022-11 SMP 1 1 AS ROEeiYed v / v  S1 160 

12 1 0916022.12 SUP 1 1 As Recaivcd S1 185 

13 1 3H090422-2801 MB 1 
-- 

I. 1 AS Recsived / / 
11 1 3H080422.2802 MB 1 1 1 As Received 15 

I 5  I 111090d22-2803 ME I 1 1 As Rscnived 30 

LnbiD QC Disll ln i lA lq F L A l q  1 PrepBaris AnslysioVml.(mI] Standards I I Prep Notes 

'Q ". 
P a g e  1 of 2 H3 Bench Sheet ALS Paragon Supersedes: q I J.clo? //!Pi 
D a t e  Printed: 4/23/2009 7 5 1  LlMS vsrticn: 6.2554 

16 1 3H090422-2504 MB 

17 1 3H0904129805 M8 

18 1 3H090422-2BO6 MB 

19 1 3H090422-2607 MB 

20 1 3H090422.280B MB 

21 1 3H090422-2808 MB 

ITyPel NO. I sampls sample I 

1 1 AS Received i rlS 
1 1 As Recalvad 1 \ / 60 
1 1 As Resslved Q Y * '  76 
1 1 As Received /fib 90 

1 1 As Rssoived \- 105 

1 I AS ~ ~ ~ ~ i ~ ~ d  / 120 

1 1 0916022-1 SMP - 

22 1 311090122-2810 MB 1 1 As ReCDiVcd /I 135 
23 I 3H090422-2Bll MB 1 1 AsReceived 150 

21 'I 3H090422-2812 MB '------ 1 1 AsReceived L 165 

T 
I 

2 1 0916022-2 SMP 

5 1 (1916022-3 SMP 

4 1 0916022.4 SMP 

5 I 11915022-5 SMP 

6 1 0916022-6 SMP 

7 1 0916022-7 SMP 

8 1 "(1lE027-8 SMP I 

1 As Rasclvod ,S1 0 UL NITROMETHANE ADDED 

1 1 As Received ' ' / SI 15 

1 1 As R-dved S1 30 

1 1 As Received S1 45 

I I AS Received / ~4 60 

1 1 As Received 51  75 / 
1 . 1 AsReeeked S1 90 

.I d- R o r e i u d  S1 105 



prep Procedure: H 3  Reviewed By: DBC OK 
Review Date: 4/23/2009 

JA Non-Routine Pre-Treatment? Y / @ Batch: ---& -- Re-Prep? Y I @ Batch: / t / / A -  Prep QASS I NCR? Y I @ M6# 

Radiochemistry Prep Worksheet 
ALS Paragon 

....... ...... ............. ~,~~~~~sa~cli~~~~09,04B~t2;~~[i:~:~:;~~~:~~~: ,,!* :. %*,, :o.%,a -. !s.:ps :. A ?. r s ~  ..:; ,,.;.,:.+,.< a.y.-... .... %? ..,. :.... 
. , . ,  ... ..G.>.%+y<.v.. r. ...... , ,  .-:,, :.,:. ~,..~:,~~,,.~ ; . ... .,+. ., ... - .  

Commenls I . - .... _ - - -.-.... . . . . . . .  -- .... . --. .. ... . . . . .  . . . . . . . .  . . . . . . . . . .  
iUG LLT LOTU97-080401 .... -. . . . . . . . . . . . . .  -. .... -. .. - .... - -- ........................ .. - - .- .. .- .... - . - . ....... -. . - -. .... --- .- --- ............ -- ........................ -. . . . . . .  . . I 

Spiked By: Derek B. Gadulf Date: 412212009 

Witnessed By: Jeff Kujawa Date: 4/2212009 

. . .  

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

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

Sol" # N,d;de suuiD ?#el l  Carc Unlb l'rep Uale Aro.0~ Un.b Proel ID- 
S l  11-3 699.302095 80,189 122 DPI.'I:~~l 06122139 0 1 ml RS.008 

Salnp [Prep Lab,lD 
Num Nun 

w 
Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: qIu6q I /  I'f Y 
Date Printed: 4/23/2009 7:51 LIMSVerrim: 82554 

Standards P r e ~  Notes OC I Oirh I lni lalq I Fin alq I Prspsasls 
Type No. 

sample sample 

An~lyeisval.(rniJ 



1 Prep Procedure: H 3  

Radiochemistry Prep Worksheet 
ALs Paragon 

I Prep Batch Not Validated!!! 

. .ebep g ~ ~ ~ ~ ~ ~ . ~ ~ ~ , ~ 9 ~ ~ ~ ~ ~ ~ ~ ~ . . I ~ . ~ ~ ~ ~ ' ~ ~ ? . P ~  .l.l .. .- .':;....:.:...:.i ;.& .~ii,y..i.i .. :.- ... :. .. 

...& +% ..... ~t.~:.,~;;.~.~i;~;.!:~,t~+~~:,.,:.~~:~.~~,~~ i;~,::,~ ,,:. ;.:,,::ii:,, 

Review Date: 

1 Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batci,: .. - -  Prep QASS I NCR? Y I N - .--.. I 
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B. Caduff OK Balance: C o c k t a i l :  

Prep SOP: NONE Prep Date: 412212009 Balance: Cocktail Pipet: 

Matrix Class: Aquid Prep Dept: RS Aliquot Pipet: 

PrepBasis Analysis Vol.(mi) I Prep Notes I 
1 1 0916022-1 SMP 1 1 As Recelvsd 91 0 UL NITROMETHANE ADDED 

2 1 0916022-2 SMP 1 1 As Recsived S1 15 

3 1 0916022-3 SMP 1 1 As RDEsiVPd 51  30 

4 1 0816022.4 SMP 1 1 AIlRcsoivcd 5 1  45 

5 1 0316022-5 SMP, 1 I AS Recsived 51  60 

5 1 0916022.6 SMP 1 1 AS Received 51  75 

7 1 ' 0'116022-7 SMP 1 1 AD RDEtlVDd 51 90 

8 1 0916022-8 ShlP 1 1 As Recelvsd 51 . . 105 

9 1 0915022-9 SMP 1 1 A s R e c ~ l v s d  , 51  120 

10 1 0916022-10 SMP 1 1 As Recnived S1 135 

11 1 0916022-11 SMP 1 I PisRec8lvad S l  160 

12 1 091602812 SMP 1 1 ArRasehed 5 1  166 

13 1 3H090622.2801 ME . 1 1 As Received 0 

14 1 JH090422-2802 MB 1 1 ArRecOlved 15 

15 1 3tiO90622-2805 MB 1 1 As Received 30 

16 1 3ti090422-2604 ME 1 1 AS Raceived 45 

I 7  1 3H090422.2805 ME 1 I As Reeetvod '9 
18 1 PH080422.2805 MB 1 1 AsReseiued 75 

19 1 3H090422.2BO7 ME 1 1 As Received 30 

20 1 311090422-2808 ME 1 1 AS R~ceIved 105 

21 I 3~090422.2eog ME I I AS R C E D I V ~ ~  120 

22 1 3H030421.2810 ME 1 1 AsRecrived 136 

25 1 311090422-2811 ME 1 1 ASReCdYsd 150 

24 1 3H590422-2812 MB 1 1 As Received 165 

\O ", 
Page 1 of 2 H3 B e n c h  S h e e t  ALS Paragon Supersedes: --- 
Date Printed: 412212009 11:14 LIMSVer3ion: 6.255A 



..... . . . . .  ~adiochemistry  Prep Worksheet sPi3e;~ar<h-P+gga$~4~~;;i~,:ij;gj:<;j;~ .%,. _i.  ::.. 
..... ALS Paragon i - , i ;  .. .;;.,-.;: ........ . . -  ;;;!::.::-; ....,.. I . .  I.:,: ... :;i-: ... .;:;.., ..:.:,::.. 

I prep Procedure: ~3 I Prep Batch Not Validated!!! ,,: 
- Review Date: 

I Non-Routine Pre-Treatment? Y I N Batch: - - - - - - - h - -  ~ e - p r e p ?  Y I N Batch: Prep QASS 1 NCR7 Y I N I 
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Dereic 8. Caduff OhL Balance: Cocktail: 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: 

Matrix Class: liquid Prep Dept: RS Aliquot Pipet: 

SanlpPrcp LablD ~nalysls Vol.(ml) Standards Prep Noles . 
Nun) Num I 

. "" . ... ............................ ... ...............-. .. -................. 

. . .  ......... ........ ................... ............................................. ' " 1 
Splked By: 

Wit!~essed By: 

...... 
. . 

Soln # Nudide SolnlD Prop Conc Unils Prep Date Aliouct Unils PipellD 
S1 H-3 699.3020.95 88.189.122 DPMlml 04/22/09 0.1 ml RS-008 

gyp- 

\O 
- ,  

Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: - - 
Date Printed: 4/22/2009 11:14 LIMSVerrim: 8.255A 



Radioshemistry Instrument Worksheet . , .. ,:.?,:; . Ls;,.3;~i2;s+p;pic,~~,p-.~~ c. >. . . ,. , . 

ALS Laboratory Group -- FC .pfep.~gt&ai$3H@9(.)q22+s,: 'j:-i: . '  
i <;<..;:'p;;y,>t.<.- . :Cab.?. . ...: >*,~.% d".~,.,:,!f%~G:*~::.j:;?;!:i:&.~:::.:,,.::: .: .... : 

Soln # Nuclide SolnlD Prep Conc Unils Prep Date Aliquot Units Pipet I 0  
S i  H 3  648.3610.05 2.827.459 DPMlml 04122109 0.1 ml RS-008 

Reporting Units 

Samole Barcodes 

- 
3 g e  1 af I 143 lnstrumei~t  Sheet ALS Laboratory Group -- FC 
Data Printed: 6 /9 /2009 1436 LIMS ver.fon: e.2- supersedes: 



I P r e p  Procedure: tl3 I *- :- 
Reviewed By: DBC .......................... ..-............... Review Date: 5/1/2009 

/ / I No,,-Routine Pre-Treatment? Y I @ Batch: && Re-Prep? Y I @  Batch: -.--..&4.-- Prep QASS 1 NCR? Y I ,@yk 

Radiochemistry Prep Worksheet ~;&l;~~~~fii.3~og,o4~~:$ _; : . . .  . .: , .. 

Prep SOP: PA1 700 Rev: 10 

Prep SOP: NONE 
Matrix Class: liquid 

ALS Paragon 

Prep Analyst: Derek B. Caduff 

Prep Date: 4/22/2009 

Prep Dept: RS 

.:. .:,< ..... '.: .... .: . . . . . . . . . . . . . . . . .  

Balance: 

Balance: 

..... -7 r 

Cocktail: UG LLT 
Cocictail Pipet: T-002 

Aliqrlot Pipet: RS-015 

-- 

Samp I Prep I LrblD i lnit Alq I Fin Alq ; Prep Baeis I Slandards 11 Prep Noles 
N~lm , Num , 

: I / sample sample . 11 

1 . As Raceired 

Cam!nenIs ..... . . . . . .  . . . . . . .  . . .  . . . . . . . . . . .  .- . . . . . . . . . . . . . .  , .  . . .  
IUG LLT LOTU97-000401 ... . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  I 

Splkcd By: Owel< B. CaduR uate: 4/22/2009 

Witnessed By: Jell Kujawa Dale: 1122/2009 

......... I. :; ;: i...,.h,..;: -a* l.s,L . , I  : ... * . < . . . . . . . . .  . : . : , ; . . , ! . . . : : : j  .... . ~;,l:ggrj["tlo,,. ot.i,,nt,a,r . . I i .  :.- 

Solntl Nuclide SolnlD Pmp Conc Units P r e ~  Dale Aliquot Unils Pipel ID 
SI H-3 .848.3810.05 2.827.459 OPMllnl 04/22/09 0.1 sl RS-008 

\O -- 
Page 1 of 1 M3 Bench Sheet ALS Paragoll Supersedes: 7/1.1/@-..&2-7 .... 

Dale Printed: 5/112009 11:52 LIMS Verdon: 6.259A 



ALS Paraaon 
Radiochemistry Prep Worksheet 

1 Prep Procedure: H3 
- / Prep Batch Not Validated!!! RevlewedBy: 

.... . Review Date: 

1 Nan-Routine Pre-Treatment? Y I N Batclt: Re-Prep? Y I N Batch: Prep QASS I NCR? Y I N 1 
Prep SOP: PA1 i O O  Rev: 10 

Prep S O P  NONE 

Matrix Class: liquid 

Prep Analyst: Derek 8. ~aduf&( 

Prep Date: 4/22/2009 

Prep Dept: RS 

Balance: 

Balance: 

Cocktail: UG LLT 
Cocktail Pipet: T-002 

Aliquot Pipet: RS-015 

Prep Basis Anelyrls Vol.lm0 Slandsrdr I prep Notes I 
, 1 1 11018023-1 SMP 1 1 As Recelved S1 

2' I 0916023-2 SMP 1 1 As Rrcelved S1 

3 1 (1916023.3 SMP 1 1 As Received S I  

1 1 3HOQOIZZ-3BO1 MU 1 1 As Received 

5 1 3H090422-3802 ME 1 1 As Rsedued 

6 . 1 3H090422-38113 LCSD 1 1 As Received 

. .  . .  . . . .  ..... ........ , 

. . .  ..... .. ............ ..- . .  -- . .............. ....... " '  I 
Spiked By: Derek 0. Cadull oDC oate: Y/U/oq 

Witnessed By:F Dale: %[$br 
= .*..... a>,.. .$* $T,*, 7>,.*,=J~#~~?f-r-i..*:?'%i:iii:BC:i ,;....r ...,.. *r ............. 1 f,::)37,::,,,:f : < ~ ~ , k ~ & @ ~ & ; , ~ ~ ~ ~ ~ $ $ ~ < ~ d ~ ~ j ~ b , ~ ~ n f ? x m ~ t L d ~ i $ z < ~ ; ! ~ ~ ~ ~ ~ ~ i : ~ ~ ~ ? ~ ~ f $ ~  . . i.;:::+::%$3:!<:;1 

S o h  U Nuclide SolnlD Prep Conc Unils Prep Dale Al quo1 JniE Pipel I D  
Sl H.3 648.3810.05 2.827.459 OPMFI 04122r09 01 mi RS-OD8 

'a 
- 

Page 1 of 1 H 3  Bench Sheet ALS Paragon Supersedes: /!# 
Date Printed: 4/22/2009 11:47 LlMSVersiac 6.255A 
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'~63 amn~l ~EB%&E of ~ t m n b d  & % ~ C $ I U S T , O ~ ~  i - b  j 
4Ltrttffcat.e ' P ~ F  727 ~~9 : rd S-CV-C~ 

Stmdard Reference Material 4927~. I 
Hydrogen-3 Radioaceivity Stmdard i 

T 
StmdardReference Matadd (SRM) c& of radio* byclqen-3, as wa.te.r, in 5 mt of distiQed , ! 

water The soht im is contained& a We-aealedNIST bmcdimte-glass ampoule. The SRM is intended I. 
for the ~ b o f b e t a - p a r & &  cmtinginshnments andfar theman%o&g of r a d i o c h e m i c a l ~ o ~ ,  . . 

h m o p j c a  ~azara' 

I The SRM ampode antabs bydrogk-3 wiih a total acbity of ~ e e i y 3 . 2  D q .  - 0 ~ 3  &cap 
bv beta-~)&i&.emkion None of the betaeartiules escape the SRM ampoule. I)llsine the decm ' 1 

I . GOAS no a~ e t E d  ~r,~~&rc&shiddcd &;lserrb,at s d  disthnocs (er 02 Cs :eferen& 
-s) a ~ e  &en in wie [el*. is no doacnble ercemal ndia!irm. Tbe SRM s h o d  be used or3 bg i 

The SEW mpnle  wutainscnly dis!L?cdwc.r, 'There& no d1amic8.l h-d Etha amponleis to boopenad i 
to !Yadbr the soIOtim, the rewmmmdcdproc~  is &a. on pago 2. ' 

, ' I  . 
, star& end~sna~ing . . , . 

Tha ahrpoole (m q wb&ent mntainc.r) &should &zys be cleerly marked as cantairing zadioactk 
materiaL Ethe a m p o u l e i s ~ ~ d i t s b o d d b e p a c B e & ~ ~ l & b c l a n d s ~ p e d i n  acmzWwa;th ' 
the applicable naticmal, &matid, and carria regulations Tm soMon in tpe ampa& is a dangamns . . ' 
good (hazardom matedat) bbervlse of ttieradjoactiviiy. . . 

. . p~paraiion . . . . 
This S t u i m d  Rc&rence Ma- & prepzed in the Byaim Wcorntchg, I d g  F'dkEon DiW, . . 
Radioa-tim Grow 7-R -Xxam, Gmap Leader. The oRQll k M  direotion and phj'skl mcvmpncntP 
loa&g to ce.ztionwete providefl by U L.m and M.P. UntEmp ofths Radioac'Xty Groap. 

n o  srrppd aspelts inrobed in the prepqtion, cnrtikatiq'and 5smvlce of tbis SRM were coordinh'cd 
%IOU& rh: StfI@ald d R a i e r c Z W ~ d 6 P 5 0 ~  by T.WLs ThUW ' 

Cki!Imsbnr& Maryland 20899 Nancy= They,  Chisf 
June 1999 Sfmdard Referenre MaiwiahPmpm 
Half-Be andtmtrdcd October 2 W D  



I 1) E the SPX~ohrtion is to ba dibaed, it ic iecmhbbUed that the d a h g  soluBon hahsvc a composition 
comparable to that of the SRM sDhrtioa 

7,) wear eycp~okntion, glove4 andpmtcdiw olothiug andmk ovez a kaywith absmbbmt paperk it 
Wmk in a h e  hood 

3) aakz the ampoule to wet all uf the%& m r h ~  of the arhpbulle. Retom the ampoule to the 
uprlgh2 position. 

4) @&thatallcd'theE@has~edontofiheneok~fthe@aEaece"p9~ge~trptha ' 

- 
n& tn specdae pmCeSS. 

9 . &la;np the q d e  upright iom the n m i d p a r t  of the ne$kwith a soribe or diamond pencil 

6) UgMlfrpetthe =ed line lhis rednces the a d  prDpa&rm velocitg and makes far a clezuer 
brealc 

7) =old the zmpbule q@t a pa>= tml, awipr, ma snppmt jig. Pohitioo tho smcd b e  wreg 
j?cenyou. Using a p e l r  row01 mwiper to avoid c o n ~ a l i o ~  Snap off the to of ~ h c  aqoule by 
p s s b g  the n m e s t  part of the nc& amyfromyou wkik p&g rhe ip cf the ampoala to-nards 

8) , Ran& ths solution from the ampoule psing a -tar or a pipet with dip& hmdIc: 
, NEVBRWHPPBBYMO= 

9) Seal aSy i y e d  olsaa a0Mion in a fiam-mded @&a ampoule, if posn%,lc, to minhk.  the 
m p m t i m ~  . . 





EVALUATION O F T H S U N C E R T ~  OF TBB MASSICACfIVPPY [dJ* 



NOES 

[a] ' The Sievcrt i6 the SI unit for dose equivalent See rcfercnoc [l]. Oni  flB is eqW to 0.1 mrem. 
Distanw AmpOUlo (a): 1 30 ' 100 . 
Approdmatn Dose Rate ($Sv/h): <O.l(Not detcctabIe) 

[b] ~ h c  statcdunctrtaintyis two timas ibc ~ d ~ d k c - .  . . 
[cJ Wsic &*is thcprchrcdname6xthe qu%Waotivltgdipidedbythe totaImass 05 the sample, 

See rtferem PI. 
- 

[a] The repmted value, y, of massic adMy (80t%iy per m ~ %  m) a2 the r e f m i l ~ e : h  was uot 
measured directiybutvm derived£rcmmeamremenOl and &vMons of atha -titi-. 'IW can 
be wpressed as y =fl.&x,, . .%), w b f  b a mathematicplirmotion dmiped *om the .asmed 
model of the mememenip~omss 

T h e  valne, q,. used for each hput p d t y  i has a standard Un-, uuCr,), that genaate! a 
corresponding mmbiuty m y, q) = l@/&,jw(~, &d a WmpDnent of wmbbtd s[an&d 
aci*tsofy. 

Tne mmhined standard nncenaluty ofy, u.@), is &e poritirre SplaIcm?t oP the m of the sqmees 
of +h componentr afcoqbic-d standard mmidnty. . 
~ h o  combined stank& 5 &i;pkd by a coywage factur'of k = 2 to o6tain 4 the 
expsnded rmcrkfahty ofy. 

S ~ D  it can be &od 'bat the posable ashabdwluMl of tbc ma& a i o y  arc up-tdy . . d 
nmdiy dirtxibatad wlth ~ppraba ta  standard dcviadrm a&), ths nuknown vdue of the nu& 

I samitgis beiieved to lie in the inruva!y 5 Uwia alevel of mnfidenca of appro&nat-4 95 pmcnt . , , 

~ = ' M e r L I f a t i o n  m the cgessicm ofrmcJrtaintiq see refeream [2] and p]. 

[c] Th: h i n o  or' c a c h s t a n d a r d u n ~  w~~ and hanee rbevdue of fhe capandeduccatemly j 

itself, $ e ht &mate bsssd upon dl &leidamation, but is only appraimateiylmm. T a t  . . 
i s l a r g e a r d n o t v r e l l k n ~ ' T h k $ r m e i m  . is ro m. the hmzLai& of the umxhd 

&&a&& evallnaburby.siatisdcal metbods je.& tho-rcktive w a r d  deviatirm of the shndard 
depiaiionpfth~meaafm themassicresponseis ' *SO%) andfcuuncat3iniiesewluatedes evaluated , 

: .  by ~thermetkods (which mid easitybe w a e b t e d  a Ada esthaWby dxta&d -> . 
~ u a k o o w n d u e o f t h e  expanded.-is believedtoliein theinternal U 7 Z t o 2 U ~ e . , ~  
a iach of2 of the estimatedvalue). 

M The &tedIimit of detection for =dim@ is 300 Bq-g-I. 
. . .  

b] The statedumertnintyis the standard u n d t y .  See referenw [S]. . . 
pl] B i a i v e  gas-colmtingme~so~cmentsvaern?.de on SRM 49273 sllution d n k g  1998 an5 1999. 

The SRM4927F aolution wrs hwompercdwith fhe S m  49278 solulio~. using LipidsWatim 



m, ~ h c  reiative changeb thu owut q u & y y  Mde'd by tho zclativc ohange ia thc input q-tity+. 
If IQI&,~-@,&) = 1.0, thme.l% changcmr, rmitumal%ahangeiny. If[@/a,l ,(x&) = 0,05, 
then 8 1% chnnge bx, re-mlts b 8 0.05% chfmgc in y. 

~ e l a b l v e ~ & ~ ~ t o i m 3 l h i n e d ~ c l a r d u n ~ @ o f ~ t ~ ~ , 1 ~ e d t o  two s i & d  I 'I figmcs a 1% The relative ocmrponcnt of mbined standfxd.tm&'q~ mfy is @veil by u,@p e 
\@I&,] %(xJ@ = .(.&) U(xJIr,. ThcmI~cricdwl~~~ ofu(rJh~, lWl%l -(x&), andu,@)&, 
an dimcnsionl~~~ quautiUes, are listed in w l m  3.4, ants, resp&ely. %, thevainsin c n b m  
5 is equal to the value m whrmn 4 muH$liea $ the value in cohurm 3. The mput quantities are 

" i 
; jndcp- m very nearly so. Hence ffie dm are m nr negiigihle. I - 

[g ml &five standardunceaain*. of 1 s t  is &teambedby the relatim: standvd mmrthtj  d h  CLe, . I  
! 

of the half Iife). %he relzrme s l a n k d  nnoerQinp of t js n e m .  

[n] laUI%l-@b) )= Ih.tI 
. . 

ipJ ' The Ev& time is deEdIEdby m & g  the pukes ham a gated oysM-.oXed osci l la . ,  
, I 

! 
[q] T h e  standard rmcakftg fa eaoh mdetected impmity thaf might masonaw be eqeoteb m be i . prosent is cstimatsdto be equal to tho e b t c d  h i t  of detection for that inqmritg, ie. u@& = . 

1013%. l@/iar,[.@) = {(~cspons~ p a  Bq $ ~ & Y > I ( ~ o ~ ~  per Bq of H-3g-{pq of : . .  
jmpmity)/@q of H-3)). Thus uh)/u is thc r&ve o h q e  rn y if the wmty were prasuntwith a 
maasio abtiPiLg eqnaltc the aatimstedlimt: of dctcetion 

1 n r c m ~ t i d 0 ~ o n f ~ ~ t s n ~ r m ~ ~ 0 ) , 1 5 0 ~ ~ ~ m r d b o o k  -QUM~EHI&&, : 
1993. Apailibla fmm tho AmmicanNatlanal @&r& kstituie, 11 West 42nd &=% Now Ymk, 
NY 1036, U.SA. 1-2126424900. 

M c m a t i d  &oh im  S k h d i w ~ t i r m  &SO), GIILle to fhe Eqmvion of Unceri&iy bi . 
Memcmerd2 l995. Avajlableirm AmaicanNatiooal Standardchiihk, 11 West4kd %zcct, ' r 
NewYorlgNYlOm6, U.S-4 1-%%5424900. (LktadnndcilSOm%dane&pnblicatiw as "IS0 

. . 
Guide to the Eirpressioa1993'.) i 

' . [j] B. N. T&x and C, B guYatf Gz&fims@ E v d d ~ g  mrd .Epem&' .the UncerLoirriy o f m T  
Memmment Renrltr, NET Tedmifal Note W,:1994. Avda6Ie frm ibe S q a e n t  of 

' 

Dowmentstr U.S. C-owmmnt Plhiting O £ W  Washin@on,DC20407, USA 

[4] 
National C-d & Ikdisdon Proie:tion and Measmemeus Repm Na 58, A &ok 0.f 

W i  MEZZYIU- Pmcem*~em*e., S o d  Edifion, 1985. Avnilable &on rhc iiatianal C o d  8 

cn Watim3otccSm and Mcarmenena, 7SlO Woodmont A w e ,  Betksda, MD 20814 U.SA 

[q C.L. Lum and MMS. Untmegar, Conpr&e@d Revkw and Critienl'13vdaalion of the Ii@-Lffc of 
Zirim, J. P&.NatL Iost Stand. TeohnDL 105,541-549 (2WQ. ,. . 
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f Notebook no. 3610 . H .5 p ~ Q J s a  64g - 36i0 - 6.5 v^ontinuad From Paga 

Stnd ID: 648.3610.05 

Dsscripfion: H-3 
gxoiration: 4/.?0/200g . 

Activity: 5141.07 dpmimL 

nty: 37.02 dpmlml 

-. Prep Dafe: 413012008 .Prep by: JD 
! i ! ! MatrixlComp. DIWATER 

Half& (y); 1.23E+01 





* c* GGZ, x >* : & Smd ardReiCIWLOt %&& (* cansists of.&&;;r$&,m~ . -+p: . 
,a- ,> .. 

water. The Them is riiotdxdjs a f h m e a 1 e d . W  bom&ts-glass ampoule.  he SRM is '&ded 
*q,*dgon" b @ - F  @* *+tc; tc;&sg$~h".~* ofraGF**PP=b. ..' . . 

Raaiobgtd Hazard .ax &I, ~ p ,  b -?as 

& SRM arnpode coataios t m l y ~ c d ~ .  Themis &dmnicdhmd If the smpoulcis to be opened 
t?~&a the,,s&tiga@e y?wd"dy&p""h Q::PiW2 . , , . ,xz..m- 

Gforage zmd 3rudIW 
" ' h .. .,w .7. 

. , 
$3.. * 

The S& &add be s&a ahuaed a$ a t a m p & & ~ & 5 ' a n d  65 *C Ths sol&$ fd'g<EIPm&! 
ampode shontd lsmain stdbe a+ kmogcncons I@ atlrartSeptembor 7.008 "' " "" 

.The ampbule (a any mbsqumd cmtatnsr) &ld alw be &early mukd +%dim& 
&el If theampode is tmspmtedit s h d d  be packed, &ea,lsbeled, andslvpped m awmkawith 
the appIicat1e national, ~~ and cauiu regulations. The.sDhriion m tha ampoule is a dauguroap . 
g w d  ~ b u s m a t e r i a y b ~  offh.radimMp . 

, . 

'Ibis Stanrlard R c i m  W d a l  was prepared in the '!@'sics Lab&q, Ionizing Hadiation Eivhhn, 
RadioactiPiryGmqLB. Karam,GmopL~adtX. T b s o w d ~ k a i d  dhscEmandphgsiDalmea~~menk 
leading to cdilbim wmprovided b y U  Iucas aod hLP. - p o i  h Radio- OrOUg. 

I /  I Bert M. Comsey, Cbicf 
. 1onirjl;g RaGatim Division 

Nancy M "Srahey, Chief 
stmdard Reference hhbriak Program 

. I 

! 

G&hmbn~& Mqland 20899. 
Jnmc 1999 
Half-Iife and ttlctn+ed Ocbbu 2000 



1) E the. SRMsolottoo is to be dilated, it isrci;~dcd~itbodihrtingao~~cm&c apwodtiuo 
comparabie to yt of tk SRM ?0lntiOI!. . . . . .  .. 

2) Wcar eyepr6fection, @om, qdprotyho &MngFdmrk.ovez a tray with a5adsnt paper in it 
W@mafumohood. ' 

3) .Shake t i e  ampo~&.to wet all of &?@ids smiaco of the amp~nh thc'ampde to ~e 
+&tppsiti& . . . .. , : . , . . . .' . , 

4) 'Che&jhat kl of &'li&&is drained &it ofthed~'offhe&onle. Ihiecessw, &&iapihe. 
. neckto speed&spmcers. . .+. 

5)  Holdi?gthe q& q+t, .- . scorethenanorwstpari."if.h +*.a smbe m diammd.pd.  
: 1 . 

6) wet the.y+ w, This th; crick hagaiim wloW and %r 9 6 6  
; , . . . .  . &ah. . , .. ..' . . ' . . .  . . .  

7) Ebld & ~ d & ~ ' a P a p e r ~ ~ ~ e r ; 6 a @ o ~ j j g .  P & & I ~ ~  sd l ineawa;  ' 

fmmyon. Uxlngapaputowel mwipel.to a ~ ~ a t i 0 0 , s n a p  &thetop rd theampmbby 
p r e + g t b e ~ s t ' p a i t d t h e  n e & a w a y ~ y o u ~ e ~  thelip of6 ampoule iowardr 
you ; ' ' .  .::" ' . .",i * . 

8) the aoMim fmm. the ampoule t h g  a pjmometet or a pipst asitli'&onsor hen& 
~ ~ ~ B Y M O ~  . 

, Q Scdc +y n y c d  urscd ~ I r r t i o ~  in in fiame-se&.d glass ampoule, It ,p.mmble, to & the , , , :. mpmation 10% . .: , - ' . f r -  . 
SaealsoIBfm~r2[q*~ . . ' . . .. . ..IS. 

. . . . . .  , : ' . i. . ... . . ,.. 
...... . . : I..... . :. .t 

.r.: 7,. . ,.$ J ,  : ' 

., a '  . a  ..... . . I 

. . . . . .  ., . . ' .+ .. ' . . . . ... 
. .  i..:. : ":. . . ' . i i -  . 

. - ., . . ' I  ., . . . . ?.. 
. . 

- 
.I! . . . . . .  .. ,- 

? :  

. . 
I .  

~ & i 9 2 ? F , ~ ~ t ~ ~ 6  , wottsanamwsi mpa& and 6 



- .,. P R O F 5 3 9 Q ~ ~ 4 9 n ,  . :, ,: . -, 
\. _ 5.m. .CE r = i  =._--Y Ulj-. - . *UP**- * . W7b.*. . .. 

I* .' r... ... r:? 

. .  . . . 

.. 

U o t e i  and ~ b n a r y  ypaq5,?d>. 



I m o w d a t e  af ' Shdarddeviafion&tfieh . 03.8 4. . .. In .. . 0.3,. 
ii-.m--.- %=s-uf-.- -1 . ,;I,: ;,,/ ,, ,,,'I 

. fm3ackgmtmd and , me-emq$ (A) .' ' . . . =  .. 

I 

om9 . 0.002 
tnl . .. 

Bqtsaid-s~tirIa61on & ~ ~ k o o p d u l e + .  11.06 -, LO 0.06 
intmmpsriaon of SRM for 7 sets of li@d-sdn%, . 
4927F andM92'LB'~~  ..mwuwnmt+(A) L). . - . --. . 



..:. . : . : vn a ,, . .NW? 8: .z ,. ..,: ,du 3 - * C  .r;...xq u .  

I . c'"~.v ..I :.. . d 
[a] &eesievekis thk SI unit flir ddst Eqrim+tCnt ~ 6 i r c 3 ~ + 5  N~?&Q-ICS~ iqkqua$to dk &+a 

'Distancofrom Ampotllc (an): S' 30 100 . .. CI ..' I ' L a 8  

A P P I * " ~ ~  +fe,x+wi,,, . , . 
1;;; r,n ,is s . a - I wt6 dL 4' .. 4: :? M. a; .. ..., ,. 

.?he .,,.. statcil .: ., un$a~j$&? &B + ,g$&$$na+g -*=~-,..l-.,% a . . .' 3. -,. . rn*tb.' :: *. *.: 
[d ; :!, , & ~ 5 i ~ B e q @ + l t b 4 ~ + ~ d ~ i f < f h e , p g n ~ & t ! , ~ d ~ d ~ i ~ ~ r ~ i h ' &  .* L F ~  of&~arnpe: 

Set refermce Dl.", .;,. ,. , .: .na . ':I:** :.. . t .. 

mo* of the ~ e m e n t p m m s .  /a ., . . 
,?, ..:. 

Tffii&%?$~!, %$ for p r r t 3 & T ~ , v ~ ~ ? 2 ~  uk), that g $ n F  a 
=esp~chns =cerrW my, u,O = l @ % l - ~ ~ % e d  s comprment of d e W 2 i i ~  

$ 5 .  

:. " . g,!q':.r?~~,. 
me m a d  standard &certainty ~@pEcd ~2 : c ~ i a ~ c t ~ ~  &k =' 2 io.'&@h U, tbc 
expanded m e  ofj.. " 

'6 .  .*  
Since it can be wnmed that the p&mthirateda~5 of thc'massic &ty ar. appr,i&akb 
a~ ,wie@ with gp&a& strn~&$ff~2~&1,.fio uukum vahe of thethemusic .- 

n&*.6e&iisin%sF+r,%L6 , .: ~~~~~~~~5 . . r. .. r. . . !A 

P m ~ ~ t i o d o n t h c  sap~si~nofrmcartaintias, & € ~ z b n c 8 5  [z],d pij.'"' i 

;i . [i'. - . . . . -&&& .a,-4..U E . '  d-S' & ~ D B ~ . ~ - I .  , 2: , - ... ".' " *. :;- ? .:,.~ ,. . 
e stetedmder&tyis fhe ~ ~ d n ~ ~ .  ~skere~apii~e'[q: "' 

I . . .= .. .Y .. 
pl] ~ ~ : c ; n m ~ ~ & e ~ ~ l s s c ' ~ m a a e e P ~ ~ e ~ ~ 4 9 2 ~ b i ~ t i o n  &hi1998 add 1999. 

Tno SRM 4927F sohrdon rn i&?+dl',it6 rhs 49275 sdhtim vsing @id-s*tion 



k c  ~clativ. c b g :  b C% astpot qunt iyy  djridcd br tAc r e e e  chargs in thc input qu-4, 
n l@~rn~ l - (~&)  = 1.0, &en a 1% ~ c . ~ x ,  r d 6  in 21% chmgchy. If I@I&,l.(x/y. = 0.05, 
then a 15S'Fhange mx,ios& ts a 035% ckmpo my. . ti: 

.. , .. . &f&cnsicnsio6ies &d'ies, arc lis&d&cdqm 3.4, and5. rencc&ly.?dos, &e'&&& in && 
5 i s c + t o ~ d ~ i n c o l m r m 4 ~ d ~ t h ~ w l n e i r c O l u m n 3 .  ThokmwEntitielan 
indepndcnt or rerg n e w  so. Rincc ihe mprnjaoces are PIO m D@@C . 

r.1 &e uncataintf.idr em3 d t e d e d  b p m 3 t ~  that mi& nassnabb bcqhectia to be 
c7.l 

t, G. estimated Qt of d~tc+& im that LP+, 're. u(r,p: = , , P I = F ~  1s to b= c C F :  .. 
.loo%. [tj&)-(x&) = { - m e  %q'bi:ihpmi~9(r~d+~ ~k Yiq .d H-3)j..{(Bq o! 
imov+))l~Bq of H-Tj. Tnns My)& h the'~c!advi &.an5 in y if the impurity mxe pwd with a 

.. .. . . 
t31 ,, 'k TWI~ ana'c,g~$& &P.E&*.TWUG%Z~ ijle ~?~mfai , i fy O ~ M S T  

.Re.!&, NISP.Z%hid Nate 1291 1994. A w i W e : b  the Sup. ' t of 
s U . S  ~ovenrment*iing 0355% w*, ~~plO7~u:sk . . .? 

. .[4] Natianai Comd 06 FacX&m Proteciion aqd,.&kzmmwp @epm No. 38; A hhdbook cf 
Rm&&@v M- P~FE(I'U&, s - ~ w ~  1%. '&aikb~efrcmi the N B W  'M 
on RadiationRnieotion and ~ements,79JOWoobo~Ave~,Beffi~MD 20814 USA . . . { .  

sF.. Lnm and M.P. ~ - ~ - ~ r n p r & e p v e  Rer3ou & I?'itiy1l~+~n offhe -Life of 
[" , , naWn J. Rcs ... KatL Insr S d  Tehq; 105,,~1-549 - (2WCnn:' ., , "" 



LS6000 H-3 Swipes Background Determination 
Interim control limits are established from the initiai calibration for the geometry of interest. Limits are +/- 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 LIMITS! 

Updated 10/29/09 mh 

COUNT 
DATE 

10/27/2009 
10/27/2009 
10/28/2009 

Individual Reagent Blanks 

# 
1 
2 
3 

LCL 
3.49 
3.49 
3.49 

Average of Reagent Blanks 

LCL 

3.49 

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

UCL 
8.24 
8.24 
8.24 

Pass? 
PASS 
PASS 
PASS 

UCL 

8.24 

Count 
Duration 

(m) 
180 
180 
180 

Pass ? 

PASS 

Count 
Rate 

(CPM) 
7.16 
7.38 
7.07 

Total Cts. 
1288.8 
1328.4 
1272.6 

Mean 

7.20 



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 10/29/09 mh 
COUNT 

DATE 
10/27/2009 

10/27/2009 

10/28/2009 

# 
1 

2 

3 

Sample ID 
3HO90422-3CBl 

3H090422-3CB2 

3H090422-3CB3 

Count 
Rate (CPM) 

29.98 

28.89 

30.01 

Count 
Duration (min.) 

180 
180 

180 

Batch Average 
Reagent Blank 

29.63 

Average count 
Duration (min.) 

180 

Lower 
Control Limit 

28.41 

Upper 
Control Limit 

30.84 



 DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, LUMEX OFF) 
l ~ a i l ~  IPCs 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 
2/17/2010 EX? 2/17/2010 EXF 

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 

Date Obs - - H-3 CPM BCPM 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 "TC SOURCE- LS6000 1 

"'TC standard SPIKE 
836.3020.70 KNOWN ACTIVITY 
7/25/2008 REF 58000.38 d~m/g  . - 

)7/2512009 W P  58000.38 dpm 
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits 6/12/2009 

&& Blank Quench # s~i& 
UCL 21.36 52.5 11454.01 

Mean Value 17.11 50.0 10187.61 
LCL 12.85 47.5 8921.21 

1 Obs# 1 Date I Blank C.R. ( 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) 
I- 
w 



Liquid Scintillation Counter 

Quality Control Data 

Daily Instrument Performance Checks 



 DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LJL OFF, LUMEX OFF) 
l ~ a i l ~  IPCs consist of the following standards; 

Efficiency Check - 
Beclanan Tritium Standard Beckman C-14 Standard 
Lot HNZO202 Lot CNZ3 1 12 

101900.00 dpm 98500.0 dpm 
2/17/2005 REF 2/17/2005 REF 
2/17/2010 EXP 2/17/2010 EXP 

INSTRUMENT RECALIBRATED FOR ALL TESTS STARTING 04108109, 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 

Decav Corrected 

Obs - rn H-3 CPM H-CPM PASS? C-14 CPM PASS? 
144 11/26/2009 51210.50 67041.06 OK 76733.9 OK 
145 11/29/2009 51005.30 66803.39 OK 76446.6 OK 
146 12/1/2009 51205.20 67085.94 OK 76478.7 OK 
147 12/2/2009 51144.30 67016.51 OK 76475.6 OK 

R:\INSnLSC\LS6000\DAILY QC\LSQA6000 (DAY QC:LL OFF, LUMEX OFF) 



DAILY CHECK LL ON ' ' ~ c  SOURCE- LS6000 I 
=TC standard SPIKE 
836.3020.70 KNOWN ACTIVITY 
7/25/2008 REF 58000.38 dpmlg 
7/25/2009 EXP 58000.38 dprn 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 
Historical Control Limits 611 212009 

blank - Blank Quench # 
UCL 21.36 52.5 11454.01 

Mean Value 17.1 1 50.0 101.87.61 
LCL 12.85 47.5 8921.21 

I Obs# I Date / Blank C.R. I Pass ? /Quench #I Pass I Spiked C.R. / Pass ? I 
144 11/26/2009 14.6 OK 50.3 OK 10189.8 OK 

r R:\INSllLSC\LS6000\DAILY QC\LSQA6000 (Tc-99 Day QC: LL ON, LUMEX OFF) 
t4 
t4 


