
ALS Laboratorq ciroup 
ANALYTICAL CHEMISTRY &TESTING SERVICES 

Environmental Division 

December 15,2009 

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

Re: ALS Workorder: 09-1 1-227 
Project Name: Forest Glen Rad Scoping Survey 
Project Number: 08-3800.04 

Dear Mr. Barsa: 

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

Tritium pages 1-129 

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. 

Lance Steere &< Senior Project Manager 

LRSleh 
Enclosure (s): Report 

ALS USA. Corp 
ParLo f theALS Laboratorq Group 

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



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1227 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

Page 1 of 1 ALS Laboratory Group -- FC 
LIMSVenion: 6 . 3 1 4 ~  Date Printed: Tuesday. November 24. 2009 

Client Sample 
Number 

SUO2-37 091 1227-1 WIPE 17-Nov-09 9:30 
SU02-37-DUP 091 1227-2 WIPE 17-Nov-09 9:35 
SUO2-38 091 1227-3 WIPE 1 7-Nov-09 9:40 
SU02-38-DUP 091 1227-4 WIPE 17-Nov-09 9:45 
SUO2-39 091 1227-5 WIPE 17-Nov-09 9:50 
SUO2-40 091 1227-6 WIPE 1 7-Nov-09 9:55 
SUO2-41 091 1227-7 WIPE 17-Nov-09 1O:OO 

SUO2-42 091 1227-8 WIPE 17-Nov-09 10:05 

SU02-43 091 1227-9 WIPE 17-Nov-09 1O:lO 

SU02-44 091 1227-1 0 WIPE 17-Nov-09 10:15 
SUO2-45 091 1227-1 1 WIPE 17-Nov-09 10:20 
SU02-46-DUP 091 1227-12 WIPE 17-Nov-09 10:25 
SUO2-47 091 1227-1 3 WIPE 1 7-Nov-09 10:30 
SU02-48 091 1227-14 WIPE 17-Nov-09 10:35 
SU02-49 091 1227-15 WIPE 17-Nov-09 10:40 
SUO2-50 091 1227-16 WIPE 17-Nov-09 10:45 
SUO2-51 091 1227-17 WIPE 17-Nov-09 10:50 
SUO2-52 0911227-18 WIPE 17-Nov-09 10:55 

SUO2-53 091 1227-19 WIPE 17-Nov-09 11:OO 
SUO2-54 091 1227-20 WIPE 17-Nov-09 11:05 
SU02-46 091 1227-21 WIPE 17-Nov-09 

Matrix Lab Sample 
Number 

Date 
Collected 

COC Number Time 
Collected 







A ALS Laboratory Group - Forl Collins 

.. .* 
A L S  

CONDITION OF SAMPLE UPON RECEIPT FORM 

client: Cfl b ~ m  Workorder No: 04 112 2 7 
Pro-iect Manager: L-t?s Initials: fl < Date: 1l/b3& 

8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) ITS  NO 

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

10. Is there sufficient sample for the requested analyses? NO 

11. Were all samples placed in the proper containers for the requested analyses? 

12. Are all samples within holding times for the requested analyses? NO 

13. Were all sainple containers received intact? (not broken or leaking, etc.) NO 

Cooler#: I --- 
Temperature (OC): h brn\gY.) --- 

No. of custody seals on cooler: a --- 
External W h r  reading: 1 b 

Background W h r  reading: la- 
Were external plllh~.readinfs < two times buckrmund and within DOT accelltance criteria NO 1 NA (Irno, see Fomt 008.1 

w 
Additional Informatio~l: PROVIDEDETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #I AND #I6 

$ ~ & m & h  I L ) I ' I [  b ~ ! . 0 ~ 7 / 9 d  i n  - hlhdv" 

- 
14. Are all samples requiring no headspace (VOC, GRO, RSWMEE, Rx CNIS, radon) 

headspace free? Size of bubble: - < green pea > green pea 

- -  

16. Were samples checked for and fiee &om the presence of residua1 chlorine? 
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation 
with sodium thiosulfate was not observed.) 

If applicable, was the client contacted? YES / NO / NA C a DatelTimc: 

Project Manager Signature I Date: ,I& il/%L,/d f 
"IR Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002 

Form 201r2Z.xls (611109) 
Page 1 of 4 

@ 

@ 

IS. Do perchlorate LCMS-MS samples have headspace? (at least 113 of container required) I 

17. Were the sanlples shipped on ice? - 
RAD 

1s. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: ( #2 #4 ! ONLY 

YES 

YES 

NO 

YES 

V 

NO 

- 
YES 

NO 

@ 



~~ ~ 

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

Frm Orlgln ID OOMA (410) 332 8177 Sh~p Dale 20NOV09 
Mtke Barsa ActWgt 10 0 LB 
CABRERA SERVICES Ewres! CAD 423978511NET9090 

Account# S """nn" 

QCz112ai 3 
103 E Mount Royal Ave 
Ste 28 Dellvely Address Bar Code 
Balt~more, MD 21202 

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

,m.,m,o,>,>u, 

SHIPTO (800) 443 1511 BILL SENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

Use of this system constitutes your agreement to the service condilions 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,misdelivery.or misiniormation, 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 grealer of $100 or the authorized declared value. 
Recovery cannot exceed actual documented loss.Maximum for items of exliaordinary value is $500, e.g. jewelry, precious metals, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict lime limits, see current FedEx Service Guide. 

Ref # 08.3800 04-T2 
lnvolce tt 

Dept PO # # / /,$ ' 9 '  

1 o f 2  MON - 23NOV A2 
TRK# 7930 3751 2435 STANDARD OVERNIGHT 
##MASTER## 

80524 

XH FTCA co-US ( 2  
DEN w 



ALS Laboratorq Group 
ANALYTICAL CHEMISTRY 8 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 1227 

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

2. These samples were prepared according to procedure SOP700R10. 

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

4. Upon analysis of several samples, 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 lnstrument 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 laboratory control 
sample duplicate (LCSD) was prepared in lieu of a client sample duplicate. 

7. For samples 091 1227-15 and -17, the 'Window 2" count rates were observed below the lower 
threshold, determined from calibration on 11/29/09 through 11/30/09. For this analysis, 'Window 
2" is monitored for high-energy beta contamination, therefore no contamination is observed and 
the data quality is not believed to be affected. 

8. The luminescence value for sample 091 1227-9 is above the upper control limit of 5%, at 7.44%. 
A luminescence correction is automatically performed on lnstrument LS6000 and the data is 
submitted without qualification. Please refer to QASS 381819. 



9. No further anomalous situations were encountered duling 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. 

/ Z - / / - 0 9  
Date 

& Date 



Section 1 

CHAIN OF CUSTODY 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1227 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

~ ~~ - ~ - -  

SUO2-38 091 1227-3 WIPE 17-Nov-09 9:40 
SU02-38-DUP 091 1227-4 WIPE 17-Nov-09 9:45 
SUO2-39 091 1227-5 WIPE 17-Nov-09 950 
SUO2-40 091 1227-6 WIPE 1 7-Nov-09 955  
SU02-41 0911227-7 WIPE 17-Nov-09 1O:OO 
SUO2-42 091 1227-8 WIPE 17-Nov-09 10:05 
SUO2-43 091 1227-9 WIPE 17-Nov-09 10:lO 
SU02-44 0911227-10 WIPE 17-Nov-09 10:15 
51102-45 091 1227-1 1 WIPE 17-Nov-09 10:20 
SU02-46-DUP 091 1227-12 WIPE 17-Nov-09 10:25 
SU02-47 091 1227-13 WIPE 17-Nov-09 10:30 
SUO2-48 091 1227-14 WIPE 17-Nov-09 10:35 

Client Sample 
Number 

SU02-49 091 1227-15 WIPE 17-Nov-09 10:40 
SUO2-50 091 1227-16 WIPE 17-Nov-09 10:45 
Slln7-51 nQ11777-17 WlPF 17.Nn~-04 1n.m 

SUO2-53 091 1227-19 WIPE 17-Nnv-09 1 1 :nn 

SUO2-37 091 1227-1 WIPE 17-Nov-09 9:30 
SU02-37-DUP 091 1227-2 WIPE 17-Nov-09 9:35 

Lab Sample 
Number 

~~~ ~~ - -  ~- . ~ . .  - . . . . . . . . . 

SUO2-54 091 1227-20 WIPE 17-Nov-09 11:05 
SUO2-46 091 1227-21 WIPE 17-Nov-09 

COC Number 

Page 1 of 1 ALS Laboratoly Group -- FC Date Printed: Thursday, December 10.2009 
LIMSVenion: 6.318A 

Matrix Date 
Collected 

Time 
Collected 







I? Art  a!l samples wi:hin holdin:: times for the reauested analyses? 
-. - .. - - - . - . . . - - . . -. .- - -. - - - - . 
11 Wcn: itll samole zontaincrs received intact? (no: broken or ieakinr. e1c.l 6 '  NO 

ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

client: C f l  /?k'e~% U'orkorder No: l?q f / 62  2 7 
Proiect Manager: L./?-< Initials: fl 5 Date: I I / > ? / C ) ~  

-, , . / I  

14. Are all samples requiring no headspace (I'OC, GRO, RSKIMEE, R* CNIS, radon) 
headspace free? Size of bubble: - < green pea - > green pea 

Y n I  NO 
1 

I s  Do perchlorate LCMS-MS samples have headspace? (at leas 113 of container required) 1 A )  1 YES 1 NO 

I Does this project require any special handling in addirion to standard Paragon procedures? 

2. Are custody seals on shipping containers intact? /NONE 
3. Are Custody seals on sample containers intact? !@ 
4. IS there a C O C  (Chain-of-Custody) present or other representative documents? - 

Cooler#: 1 -- ---- 
~emperature ( '~1: h~ L i c e  I \ C T  ---- A 

s. Are the COC and bottle labels complete and Legible? -. (9 1s the C O C  in agreement with samples received? (IDS, dates, times, no. orsa~nples, no. 
of containers, matrix, requested analyses. etc.) 

7 Were airbills I shipping documents present andlor removable? 

8. Are all aqueous san~ples requiring preservation preserved correctly? (excluding volatiles) 
~ 

9. Are all aqueous non-preserved samples pH 4-9? -- 
lo. Is there sufficient sample for therequested analyses? 

1 1 .  Were all sanlples placed in the proper containers for the requested analyses? 

175.5 

(69 
YES 

16. Were samples checked for and fiee fro111 the presence of residual chlorine? 
(Applicable when PM has indicated samples are fmn1 a chlorinated water SOUTCC; notz if field preservation 1 @ YES 1 NO 

No. of custody seals on cooler: A 
External pWhr reading: 1 (P 

Background pR/l~r reading: 1.3- 
W e n  cxarnnlulllhr readiogs 5 Iwn titnw back~ountl and within I)OT uecel~w!>ce crlterio NO / NA (Irnu, see F o m ~  008.1 

w 
Additional Information: I'ROVIDEDEI'AILS BELOW FOR A NO RESPONSE 10 ANY QUESTION ABOVE. CXCEI'T #I AND K16 

- -14 C > . b C .  - 

-. 
NO 

NO - 

with sodiunl thiosulfate was not observed.) L 
17. Were the sanlples shipped on ice? --. 

L RAD 
1s. Were cooler temperatures measured at 0.1-6.0°C? IR sun tueda:i\( #2) #4 ! ONLY 

If applicable. was theclient contacted? YES !NO i Date.Time: 

Project Manager Signature 1 Date: 

(Czgi NO 

I . . 
YES 1 @ 
ITS I @% 

Form 20liZZ.xls (611109) 
Page 1 of 

. ,  



Page 1 OF 1 

Frm: Origin ID: OOMA (410) 332-8177 
Mike Bsna 
CABRERA SERVICES 

kEz 
103 E. Mounl Royal Ave 
Ste 28 
Bailhare, MD21202 

SHIP TO: (BOO) 445.151 1 BILLSENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

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

1o f2  MON - 23NOV A2 

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

80524 ,+ 

IXH  FTCA co-US 
J5-* 

$ 
DEN 

. . .~ .. ... ....,, . ..~ . . .. . . . ,. . -. . .. . 

Afler pr int ing th is label: 
1. Use the 'Print' butlon on this page to print your label to your laser o r  inkjet printer. 
2. Fold the printed page along the horizontal line. 
3. Place label in  shipping pouch and a f i x  i t  to your shipment so lhal  the barcode portion of the label can be read and scanned 

Warning: Use only the printed original label for shipping. Using a photocopy of lhis label for shipping purposes 1s fraudulent and Could 
result in additional billing charges, along with the canceiiation of your FedEx account number. 

.,sc o! lnls sysen  const~l.1es y o ~ r  agreemen1 lo lne scwcecona 1 ons n the c-rrev F r o i x  Serv.ce GJ oe, av2 ,a01e on fcoe!. cnrr recEx'h 'no: UB 

reqons " e  for any ti a,m in txccss 01 $100 pe. pacmge wh$lnc, Ine resJll of css, carnage. 'elzy, non-cc1lvcry.m saelncry or m s ilormal on. ,n ess 
yo. uec are n n g'lcr va l~e  pa) an add lona C T L ~ ~ C  doc-men1 yo: aclJal loss ant 11 c a I me y c 2 r L nzlal ons fo.no n lne c~crenl Ledix Servce 
GJOC ap~ly .  Yo., r grit 10 recover lrom FeoEx lor any loss. mc "n ng nlr ns c vaueol lnr package. loss ol sa cs, ncumc nlciesl. JroL, allurncy s tees. 
~ 0 ~ 1 s .  ano other lorn9 of aanagc u!>clnc. alreci. ~ncdenla .cu?aeq~cn:za', o. 5pcc a! Is mtcd lu lne qrcslcr 01 SlOO a* Ine a.lnor#rec! ouclarcd va Je 
H~covc:y canno: exceeo acr~al  UocLrnsnlec 03s Max m.Jn lor olems of cx:.aominaty va'ie is 5500 e g. ,ewe ry pcrious mpra85. negol.ao u 
nslr.xnenls an0 o1r.e. lcms sleo .r aLr Sem.ccG~ cs Wr lien c a ms m-sl oe I: co $v ir r s:rcl llne :mlCs, ses currcll FcdEx Sew~ce (;.. oc 



Section 2 0 
SAMPLE RESULTS SUMMARY 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrela Services Ino. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

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

PA1 Work Order: 0911227 Reported on: Thursday, December 10,2W9 
1:47:01 PM 

Comments: 

Data Package ID: H30911227-1 

QuallflerUFlags: Abbreviations: 

u - ~ e s u l t  1s le~~thantnesarnple specific MDC. TPU - ~ o t a l  propagated unceitahv 
LT- Renull is lessthan ReqvesCd MDC, gmafertnansamplerpecific MDC. MDC- Minimum oetectableConcenhlian 

Y1 -ChemicalYield Is inconbol at 100.140%. QuantitaUve Weid barrumed. 

Y2 - Chemical Yield outride default limits. BDL - Below Debdlon Limit 

M -me requeoted MDC was not met. 

M3-The requested MOC was not met, butthe mponed acflvl~isgreaterthanthe reponed MDC. 

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

LlMS Version: 6318A 

w 
0 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrela Sewices Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 083800.04 

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

PA1 Work Order: 091 1227 Reported on: Thursday. December 10.2009 
1:47:01 PM 

Comments: 

Data Packaae ID: H30911227-1 

QuaiifleralFiagP: Abbreviations: 

U - Reruit ir less than Ule sample rpc i f i c  MDC. TPU-Total PropagakdUnceMIw 

LT- Result is less than Reqvenkd MDC, greaterman sample specific MDC. MDC - Minimum Detectable Concenfntion 

YI - ChemlcalVeid is in canboi at 100.1 10%. OuantitativeYield bassumed. 

YZ - Chemical Yield outside default iimitr. BDL -  elo ow ~ e t e d i o n  ~ i m i t  

M -me requested MDCwas not met. 

M3-The requested MDCwas not met, butthe reprted activihl is greater than the reponed MDC. 

Date Printed: Thursday, December 10.2009 ALS Laboratory Group -- FC Page 2 of 3 

LiMS Version: 6.318A 
w 
w 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 083800.04 

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

PA1 Work Order: 0911227 Reported on: Thursday. December 10.20W 
1:47:01 PM 

Comments: 

Data Packaae ID: H30911227-1 

OYallflerSIFlagP: Abbrevlatlonr: 

u - ~ e s u l t  is iesntnanme sample speciftc MDC. TPU -Total Pmpagated Uncertainly 

LT- Reeult is less than Requested ~ ~ c , g r e a t e r  man samplespeclncMDC. MDC- ~ i n l m u m  Detectableconeenmtlon 

Y1 -ChemlcalYleld Is lnconb-01 at 100-110%. auam'lauvenneldls assumed. 

Y2-ChemlcalYleldoublde deiault llmlts. BDL - Below Detection L lm l  

M -me requested MDC was not met. 

M3-The requested MDCwas notmet, butthe reporiedactMr/ b greaterthanthe reparted MDC. 

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

LlMS Version: 6.318A 
CL 
t4 



Section 3 

QC RESULTS SUMMARY @ 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Sutvey 08-3800.04 

Lab ID: 3H091124-6M8 

Comments: 

OuallRerslFlaga: Abbreviations: 

U -Result is less than ule sample specific MDC. 
TPU -Toat Propagated Uncsrtainv 

~1 -Chemical weld is inmntroi at loo-110%. (X ian t i ta t i~~ ie ld  isarsumed. 
MDC- Midmum Detectable ConcenVation 

Y2 -Chemicd Yield outside deiaultlirnib. 
BDL- Below Detection Limit 

LT- ~ e s u ~ t i s  less than ~equer tsd  MDC, greaterman sample specific MDC. 

Sample Matrix:WIPE Prep Batch: 3H0911246 Final Aliquot: I 00 sample 

CASNO 

10028-17-8 

M - Requested MDC not met. 

B - Analfie concenwation greaterulan MDC. 

83 -~nalyte concentration greats than MDC but less ihan Requesied MDC. 

Prep SOP: PA1 700 R w  10 QCBatchlD: 3H09112451 Result Units: pCiisample 
Date Collected:24-Nov-09 Run ID: 3H0911246A File Name: 860-04-1 12901 
Date Prepared: 24-Nov-09 Count Time: 30 minutes 

Date Analyzed: 30-Nov-09 

Data Package ID: H30911227-1 

Date Printed:Thunday, December 10,2009 ALS Laboratory Group - FC Page I of 2 

LIMSVenion: 6.318A 

14 

Target Nuclide 

H-3 

MDC 

4.9 

Result +I- 2 s TPU 

-1 1 +I- 2 8 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Lab ID: 3H091124-9MB 

Comments: 

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

OuaiifiersFiagr: 

U - Resultis less than the sample specific MDC. 

Y1 -Chemicd Veld is in mntmi at 100-1 10%. QuanMatiw Veid is assumed 

YZ -Chemical Veid outside defaulttimill. 

LT- Result is iess than Requeried MDC, greateraan sample spedrc MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-41 Result Units:pCisampie 
Date Collected:24-Nov-09 Run ID: 3H091124-9A File Name: 860-04-1 13001 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes 
Date Analyzed: Ol-Dec-09 

CASNO 

10028-17-8 

M - Requested MDC not met. 

8 - lvlaiyie concentason greaterthan MOC. 

83 -Anaiyie concentration greatsUian MDC but iess than Requested MDC 

Requested 
MDC 

20 

Abbreviabns: 

TPU - Total Propagated Uncerlainty 

MDC-Minimum DeteclabieConcentation 

BDL-miow Detection Limit 

Lab Qualifier 

U - 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC Page 2 of 2 
LIMSVersion: 6.318A 

15 

Result +I- 2 s TPU 

-0.8 +I- 3.0 

MDC 

5.1 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample@) 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 

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

- - 

Comments: 

Lab ID: 3H091124-6LCS 

CASNO 

1002817-8 

OUalifiemtilagS: 

U - R e ~ ~ l t i ~  less man h e  sample specific MDC. 

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

Y I  -Chemical Meld is incontrol at too-t10%. Quantiiatire veld isassumed 

Y2 - Chemical Meld outside defaultiimie. 

L -  LCS Reovery beaw lowercontrol limit. 

H - LCS Recoveryabove uppercontiol limit. 

P - LCS Recomrywithin conUol limits. 

Sample Matrix:WIPE Prep Batch: 3H0911246 Final Aliquot: 1 .OO sample 

M - me , ~ E - ~ s ! * o  MOC w.5 ro: m a  

L13 .TPrm~llf~'m MDC u ~ s ? o . ~ B .  ~.:~nele~one(l  
~ c i n : y  s ~ r c r t e r  vllr no f e c o ~ m  VDC 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124&1 Result Units:pCiisample 
Date Collected:24-Nov-09 Run ID: 3H0911246A File Name: 860-04-1 12901 
Date Prepared: 24-Nov-09 Count Time: 30 minutes 

Date Analvzed: 30-Nov-09 

Target 
Nuclide 

H-3 

Data Package ID: H30911227-1 

Abbreriationr: 

TPU -Total Propagated Unceminty 

MDC -Minimum Detectable Concentration 

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

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC 
LlMS Version: 6.31% 

Page 1 of 4 

16 

MDC 

5 

Spike Added 

114 

% Rec 

109 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

lab ID: 3H091124-6LCSD 

Comments: 

Sample Matrix:WIPE Prep Batch:3H091124-6 Final Aliquot: 1.00 sample 

OYaltRelsFtags: 

U -Resuit is less man me sample specific MDC. 

LT- Result is I- man Rquened MDC, greater than sample specific MDC. 

Y l  -Chemicai weld isin control at 100-110%. Quantitalive Meld is assumed. 

Y2 - Chemical Meld outside default limits. 

L -  LCS R&-WBP/ b d w  lower contml limit. 

H - LCS Recowry above upper contml limit. 

P - LCS Re~ovew~i th in  contot limits. 

M - me rsqusted MOC was not met. 
M3 -The requested ~ ~ C w a r  not met, buttherepond 

ac6Mlys greater man me reporled MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-61 Result Units: pcdsample 
Date Collected:24-Nov-09 Run ID: 3H091124-6A File Name: 860-04-1 12901 
Date Prepared:24-Nov-09 Count Time: 30 minutes 
Date Analyzed: 30-Nov-09 

Lab 
Qualifier 

P 

Data Package ID: H30911227-I 

AbbreMationS: 

lPU  -Total Propagated Unseainty 

MDC - Minimum Detectable Concentralion 

% Rec 

101 

CASNO 

1002817-8 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC 
LiMS Version: 6.31% 

Control 
Limits 

85-115 

MDC 

5 

Page 2 of 4 

17 

Spike Added 

114 

Target 
Nuclide 

H-3 

Results +I- 2s TPU 

114 +/- 18 



Tritium Analysis By Liquid Scintillation 
PAI 704 Rev 9 

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

Work Order Number: 091 1227 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Date Collected:24-Nov-09 Run ID: 3H091124-9A Fife Name: 860-04-1 13001 
Date Prepared:24-Nw-09 Count Time: 30 minutes 
Date Analyzed: 01-Dec-09 

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

Comments: 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-$1 Result Units:oCilsamole 

CASNO 

10028-17-8 

QualifierslFiags: 

U -Result is less !ha" the sample specific MDC 

LT- Re5uil is i k s  than Requested MDC, greater than sample specific MDC. 

Y1 -Chemical Meld is tncantiai ai 100-110%. Ouanhtstiw Meld Isassumed 

Y2 - Chemical Meld outside default limits. 

L-LCS Recoveiybdowiower sontmi iimit. 

H - LCS R e ~ ~ u e w a b o w  uppercontmi iimil. 

P -LC$ Recowrywithin contoi limits. 

M .me ~ u e r t e d  MDC was not met. 
M3 -me requested MDC was not met, buttherepofled 

achvltyis greater ban me mponed MDC. 

Data Packaae ID: H30911227-1 

Target 
Nuclide 

H-3 

- 

Abbrevations: 

TPU -Total Propagated Uncerbinty 

MDC -Minimum OelntableConcentration 

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

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

Page 3 of 4 

1s 

MDC 

5 

Spike Added 

114 

% Rec 

96.9 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

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

Work Order Number: 0911227 
Ciient Name: Cabrera Services Inc. 

CiientProject ID: Forest Glen Rad Smping Survey 08-3800.04 

Lab ID: 3H091124-9LCSD 

Comments: 

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

CASNO 

10028-17-8 

QuallfierrlFisgr: 

U - R e s ~ l l i ~  less man Ule vmple specific MDC. 

LT- Rffiult is less than Requested MDC, greater than sample speciflc MDC. 

Y1 -Chemical Weld is incantrol at 100-110%. Ouantitatiw Weld isassumed. 

Y 2  - Chemical Weld outside default limita. 

L - LCS Rsovery b d w  lower conml limit. 

H - LCS Reco~iyabovz upper conmi limit. 

P - LCS RBCOverywilhin conto1 tim'ffi. 

M - m e  iequffited MDC was not met. 
~3-merequested MOCwas notmet, butthereported 

acevity is greater man me r e p o w  MDC. 

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

Data Packaae ID: H30911227-1 

Target 
Nuclide 

H-3 

Abbreuiations: 

TPU -Total Propagated UnceMinty 

MDC - Minimum Detectable Concentration 

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

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

Page 4 of 4 

19 

MDC 

5 

Spike Added 

114 

% Rec 

103 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix:WIPE Prep Batch:3H091124-6 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 3H091124-6LCSD 
QCBatchlD: 3H091124-61 Prep Basis: As Rece~ved 

Date Collected:24-Nov-09 Run ID: 3H0911246A Moisture(%):NA 
Date Prepared:24-Now09 Count Time: 30 mlnutes Result Units: pCl1sample 
Date Analyzed: 30-Nov-09 File Name: 860-04-1 12901 

Comments: 

~upl lcate avalfiersl~lags: AbbreViations: 

U -Result is less man me sample spscitic MDC. mu -rota1 ~ropagaled unsenainty 
YI -Chemical Yield isincontrol at 100-110%. Ouantitasveyield in assumed. DER- Duplicate Ermr Ratio 
YZ -Chemical Yleld outside default iimits. 

BDL - Below Delection Limit 
W - DER is greaterman Warning Limit of 1.42 

NR - N d  Reponed 
D - DER is greaterthan Contra1 Limit of 2.13 
LT- Result is less than Request MDC. greaterlhan sample specific MDC 

M - Requested MDC not met. 

M3 -The requested MDCwas not met, butthe reported 
activity is greater than me reponed MOC. 

L-LCS Recoery below lowercontml limit. 

H - LCS Recoery aboe upper contra1 limit. 

P - LCS, MatrU Spike Recmerywithin control iimits. 

N - MablxSpike Recovery outside contml limits 

10028-17-8 

Data Package ID: H30911227-1 

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

Analyte 

H-3 

Page 1 of 2 

20 

Sample 
Result +I- 2 s TPU MDC Flags 

123 +/-20 5 P 

Duplicate 
Result +I- 2 s TPU MDC Flags 

114+/-18 5 P 

DER 

0.331 

DER 
Lim 
2.13 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Duplicate Sample Results (DER) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix:WIPE Prep Batch:3H091124-9 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 3H091124-9LCSD 
QCBatchlD:3H091124-%I Prep Basis:As Rece~ved 

Date Collected: 24-Now09 Run lD:3H091124-9A Moisture(%): NA 
Date Prepared: 24-Now09 Count Time:30 minutes Result Units: pCiisample 
Date Analyzed: 01-Dec-09 File Name: 860-04-1 13001 

Comments: 

DupiicateOuaiBecJflags: 

U - Result is less Vlan Vle sample specific MDC. 

Y l  -Chemical Ylsld isinconkoi at 100-110%. Quantitative yieldis assumed. 

Y2 -Chemical Yleid outside default limits. 

W - DER is greater Vlan Waming Limit of 1.42 

D - DER is gieaterthan Contra1 Limit of 2.13 

LT- Resuitis less Vlan Request MDC. greaterlhan sample specific MDC 

M - Requested MDC not meL 

M3 -The requested MDC was not met, but Vle reported 
activity is greater Vlan me *ported MOC. 

L -  LCS Recoeiy be lw lwercontroi limit. 

H - LCS Remeiy abve upper mntral limit. 

P - LCS. Matrixspike Recaveiywilhin conlrol iimits. 

N - MaUlxSpike Recovery oukide control limitr 

10028-17-8 

 abbreviation^: 

TPU -Total Propagated Uncertainty 

DER- Duplicate Emr Ratio 

BDL -MIOW Detection Limit 

NR- Not Repwed 

DER 

0.283 

Data Package ID: H30911227-1 

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

LIMSVersion: 6.318A 

21 

DER 
Lim 
2.13 

Analyte 

H-3 

Sample 
Result +I- 2 s TPU MDC Flags 

110+1-18 5 P 

Duplicate 
Result +I- 2 s TPU MDC Flags 

117+1-19 5 P 



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: 09117.27 

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

Sample Matrix: WIPE Prep Batch: 3H0911246 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H09112461 Prep Basis:As Rece~ved 

Lab ID: 0911227-1 
Date Collected: 17-Nov-09 Run ID: 3H0911246.4 Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units:pC~/sample 
Date Analyzed:29-Nov-09 Report Basis: As Received File Name: 860-04-1 12901 

Comments: 

CASNO 

10028-17-8 

OualifierslFlags: 

U - R e s ~ l l i s I e ~ ~  Ulan Ule ~amplespe~ific MDC. 

Y I  -Chemical Meld is in mntrol at 100-110%. Quantitatiw Meld is assumed. 

Y2-Chemical Meid outside default limits. 

LT- Resuitin less than Requested MDC, greateraan sampie specific MDC. 

543. lne w . e s ~ a r  MDC n a i  nc: rne:,o.t:ne rrconeo 
act A, )  I greater man use repcne? MDC 

M -ma rcq.ca co ~ c c  mr noxmcc 

AbbreYiation~: 

TPU -Total Propagaled Unceriainly 

MDC - Minimum Delenable Consentation 

BDL-Below Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

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

LIMS Vwslon: 6BlBA 

23 

Requested 
MDC 

20 

Result +I- 2 s TPU 

0.3 +/- 2 8 

Lab Qualifier 

U 

MDC 

4.8 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix:WIPE Prep Batch:3H091124-6 Final Aliquot: I 00 sample 

Lab ID: 0911227-2 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Recebved 

Date Collected: 17-Nov-09 Run ID:3H091124-6.4 Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 m~nutes Result Units: pCiisampie 
Date Analyzed: 29-Nov-09 Report Basis: As Recewed File Name: 860-04-1 12901 

Comments: 

~ u a ~ ~ n e m l ~ i a g s :  

U -Resultis less Vlan mesample rpeciflcMDC. 

Y1 -Chemical Yield is in  mntral at 100-110%. hlantiIati\e Weld is assumed. 

Y2 -Chemicd Meld aulside default limils. 

LT- R=uII is less than Reguested MDC, greater than samplespecific MDC. 

M3 -me resuesled MDCwas notmsl, butthe repaned 
actiiity is greater than the reponed MDC. 

M -mersquerted MOC was not met. 

Abbreuiations: 

TPU - T o 1  Propagated Uncenainty 

CASNO 

1002817-8 

MDC - Minimum Dstedable Concentration 

B D L - B d w  Detection Umit 

Data Package ID: H30911227-1 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC Page 2 of 21 

LlMS Verislon: 6.318A 

24 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-0 1 +/- 2.7 

MDC 

4.6 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Recelved 

Lab ID: 0911227-3 
Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared:24-Nw-09 Count Time: 30 minutes Result Units: pcilsample 
Date Analyzed:29-Nov-09 Report Basis: As Received File Name: 860-04-1 12901 

Comments: 

QualiflerslFlagr: 
u -uesult is lerr man me sample specific MDC. 

Y1 -Chemical Yield is in mntrol at loo-110%. Quantitaliw Yield is assumed. 

Y2-Chemical Yield ou6idedefaulIlimi6. 
LT- uesultia less Vlan ueqvesled MDC, greaterthan sample spedfic MDC. 

M3-The resuestd MDCwar notmet. butthe repond 
adivihl is greaterman the reported ME. 

M -The re9~ested MDCwas not met. 

Abbleviations: 
TPU -Totel Propagated Uncertainty 

MDC - Mintmum Detectable Concenuation 

SDL - Below Detection Umit 

Lab Qualifier 

U - 

CASNO 

10028-17-8 

Data Packaoe ID: H30911227-1 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Target Nuclide 

H-3 

Page 3 of 21 

25 

Result +I- 2 s TPU 

-0.7 +/- 2.8 

MDC 

4.8 

Requested 
MDC 

20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Smping Sulvey083800.04 

Sample Matrix: WIPE Prep Batch: 3H0911246 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911227-4 
QCBatchlD: 3H091124-61 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H0911246A Moisture(%): NA 
Date Preparek24-Nov-09 Count Time: 30 m~nutes Result Units: pCllsample 
Date Analyzed:29-Nov-09 Report Basis: As Rece~ved File Name:B60~04~112901 

Comments: 

CASNO 

1002817-8 

QuailnenElags: 
U -Result is lessthan thesample speciflc MDC. 

Y1 -Chemical Yieldis incontrol at 100.110%. Quantitative Yieid is assumed 

YZ - Chemical Meld oubide default limie. 
LT- Result is lks than Requested MDC, greater than sample specific MDC. 
M3 -me resuead MDCwas not met, butthe repaned 

aclirity is greater than the reported MDC. 

M -me requested MOC wan not met. 

Target Nuclide 

H-3 

Abbredations: 
TPU -Tolal Propagated Uncenainty 

MDC - Minimum Detectable Concentration 

BDL - Belw Datection Umit 

Data Package ID: H30911227-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 4 of 21 

LlMS Version: 6.316A 

26 

Result +I- 2 s TPU 

0 +/- 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: 0911227 

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

Sample Matrix:WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Received Lab ID: 0911227-5 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCdsample 
Date Analyzed: 29-Nw09 Repolt Basis: As Recaved File Name: B60~04~112901 

Comments: 

CASNO 

10028-17-8 

QuallfierrlFlagr: 

U - Re~uIt is  less Ulan Vle sample rpeciiic MDC. 

Y1 -Chemical Yield is inmntrol at 100-110%. QuantitaliveYleld is assumed 

Y2 -Chemical Yield outride defavltlimik. 

LT- Resultis less Ulan Requested MDC. gieaterthan sample specific MDC. 

M3 .me r suened  ~ o c w a s  not met, butthe reported 
aciivity isgiealerthan thereported MDC. 

M -me requested M a :  war not met. 

AbbleMations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL. aeiow ~eteci ion umit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

Date PrintekThursday, December 10,2009 ALS Laboratory Group - FC Page 5 of 21 

LIMSVersion: 6.318A 

27 

Result +I- 2 s TPU 

-1.4 +I-2.5 

MDC 

4.4 

Requested 
MDC 

20 

Lab Qualifier 

U - 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Lab ID: 0911227-6 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%):NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units:pCtlsample 
Date Analyzed:29-Nov-09 Report Basis: As Rece~ved File Name:B60-04-112901 

Comments: 

CASNO 

1002817-8 

Q~alifiesFIagb: 

U -Result is less man me sample specific MDC. 

Y1 -Chemicai Meld isinurnlrol at 100-140%. OuantitatiEMeld isassumed 

Y2 -Chemicai Meld ouiside default limiis. 

LT- Result is less man Requested MDC, greaterman sample speciiic MDC. 

M3 -me reaueaed MDCwas not met, butthe reported 
aniuty isgreaterman me reponed MDC. 

M -The requested MCC was not met. 

Abbreuations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Cancenlralion 

BDL - BetawDetenion timit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

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

LlMS Version: 6.318A 

28 

Result +I- 2 s TPU 

-0.6 +/- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U - 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 
Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911227-7 
QCBatchlD: 3H091124-61 Prep Basis: As Recaved 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 m~nutes Result Units: pC~/sample 
Date Analyzed: 29-Nov-09 Report Basis: As Rece~ved File Name: 860-04-1 12901 

Comments: 

CASNO 

1002817-8 

0"allfierslFllgs: 

ti -Result 1s less than Uls sampie specific MDC. 

Y l  -Chemicd Meld is in control at loo-110% QualtatiueMeld 1% assumed. 

n -Chemicd  Meld oueldedefault limits. 

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

M3 -The requested MDCwas not met, butthereparted 
aniMW is greaterthan mereparted MOC. 

M .me requested MDC was not met. 

Target Nuclide 

H-3 

AbbreUationr: 

TPU -Total Propagated Uncertainty 

MDC -Minimum Detectable ConcentraOon 

BDL-  elo ow Detection timit 

Data Package ID: H30911227-1 

Result +I- 2 s TPU 

0.8 +/- 2.8 

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

LlMS Version: 6.318A 

29 

MDC 

4.6 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix:WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Lab ID: 0911227-8 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 m~nutes Result Units:pCl/sample 
Date Analyzed:29-Now09 Report Basis: As Rece~ved File Name: 660-04-1 12901 

Comments: 

CASNO 

1002817-8 

Q"al1fierr;lFiaga 

U -Result is less Ulan Ule sample specific M E .  

Y I  -Chemical Yieldisin mntml at iOO-?lo%. QuantitatimYield is asumed 

n - C h e m i c d  Yieidoutsidedefauitlimib. 

LT- Result is less than Requesled MDC, greater man sample spedfic MDC. 

~3 -me MDC war not met, but the reporled 
advity is greateraan a e  reporled MDC. 

M -me requested MDC was not met. 

Abbievations: 

TPU -Total PmpagatW Unceitainty 

Target Nuclide 

H-3 

MDC - Minimum Detecfable Concentration 

BDL-Be iw Detedon Limit 

Data Packaae ID: H30911227-1 

Result +I- 2 s TPU 

0.5 +I- 2.8 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC Page 8 of 21 

LlMS Version: 6.318A 

30 

MDC 

4.8 

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: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911227-9 
QCBatchlD: 3H091124-61 Prep Basis: As Received 

Date Collected: 17-No\cO9 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nor09 Count Time: 30 minutes Result Units: pCisample 
Date Analyzed: 29-Nw-09 Report Basis: As Rece~ved File Name: 860-04-1 12901 

Comments: 

aualifierbFlag$: 

U -Resultisless man the sample specific MDC. 

~1 -Chemica Yield is inmntroi at loo-110%. QuanltatimYield is assumed. 

Y2 -Chemic@ Yleld outside default limis. 

LT- Result is less than Requested MDC. greater than rampie spedf i~  MDC. 

M3 - m e  rwueapl MDC was not met, bblthe reported 
actiMty is greaterlhan the reported MDC. 

M - m e  requested MtCwasnotmet. 

CASNO 

1002817-8 

Abbie\ialianr: 

TPU -Totel Propagated Uncertainty 

MDC - Minimum Detectable Concentiation 

BDL- Below DBtection Umit 

Data Package ID: H30911227-1 

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

Target Nuclide 

H-3 

LlMS Version: 6.318A 

31 

Result +I- 2 s TPU 

7.9 +/- 3.5 

MDC 

5.0 

Requested 
MDC 

20 

Lab Qualifier 

LT 



Tritium Analysis By Liquid Scintillation . 

PA1 704 Rev 9 
Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Lab ID: 0911227-10 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time:30 mlnutes Result Units: pClIsampie 
Date Analyzed: 29-Nov-09 Report Basis: As Recelved File Name: 860-04-1 12901 

Comments: 

CASNO 

1002817-8 

QuallSeroFlagl: 
U -Result is less Ulan the sample specific MDC. 

Y1 -Chemical Msldisin mntrol at 100-110%. Quantiiali-Meld ir assumed 

Y2 - Chemical Meld outside default limits. 
LT- Result is leu, than Requested MDC, greaterman samplespecific MDC. 

M3 -me requested MDCwar not met. butthe reported 
acti*ity is greater than the reported MDC. 

M -me requested MDC war not me. 

Abbleiations: 
TPU -Total Propagated Uncertainty 

MOC - Minimum Oetectabie Concentration 

BOL - Below Detection Umit 

Data Package ID: H30911227-1 

Target Nuclide 

H-3 

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

LIMS Version: 6.318A 

32 

Result +I- 2 s TPU 

0.2 +/- 2.7 

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: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H0911246 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H09112461 Prep Basis:As Rece~ved 

Lab ID: 0911227-11 
Date Collected: 17-Nov-09 Run ID:3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nor09 Count Time: 30 mlnutes Result Units: pC~1sample 
Date Analyzed: 29-Now09 Report Basis: As Received File Name: 860-04-1 12901 

Comments: 

QuallnenFlagr: 

U -Result isless than the sample specific MDC. 

Y1 -Chemical Yield is in mntrai at 100-110%. OuantitativeYield is assumed. 

Y2 -Chemica Yield outside default limits. 

LT- ~ e r u l t i s  less than Requested MDC, oreaterthan sample specific MDC. 

CASNO 

10028-17-8 

~3 -me requested MDC was not met, butthe reported 
actirityis greater than the reported MDC. 

M - m e  reguesled MDCwar notmet. 

MDC 

4.7 

Abbredations: 

TPU -Total Propagated Uncertainty 

MOC - Minimum Detectable ConcenVation 

BDL - Below Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

Requested 
MDC 

20 

Result +I- 2 s TPU 

-0.9 +I- 2.7 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 11 of 21 

LIMSVersion: 6.318A 

33 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: I 00 sample 

Lab iD: 0911227-12 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Received 

Date Collected: 17-Nw-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 mlnutes Result Units:pCisample 
Date Analyred:29-Nov-09 Repott Basis: As Recelved File Name: 860-04-1 12901 

Comments: 

CASNO 

1002817-8 

O~aiifiemFlags: 
U -Result is less man lhe sample specific MOC. 

Y1 -Chemid  Yield is in control at 100-110%. Quantitative Yield isasrumed. 
Y2 -Chemicd Yield oueide default IimiD. 
LT- Result is less lhsn Rwuested MDC, gieater than sample specific MDC. 

M3 - ma rea.enea MDC uar netl:iel c:t!#ere~anr3 
DC' (11 39'08'0r mar me repoled MDC. 

M . n e r ~ . e n e 3  ME narnams 

Target Nuclide 

H-3 

Abbreuiatians: 
TPU -Total Piopagated Uncenainty 

MDC - Minimum Detectable Concentiation 

BDL- Below Detection limit 

Data Package ID: H30911227-1 

Result +I- 2 s TPU 

3.1 +I- 2.7 

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

MDC 

4.3 

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: 0911227 

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

Sample Matrix:WiPE Prep Batch: 3H091124-6 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911227-13 
QCBatchlD: 3H091124-61 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pcisample 
Date Analyzed: 01-Dm09 Report Basis: As Received File Name:B60~044120101 

Comments: 

CASNO 

1002817-8 

~ ~ ~ 

aua1ifierolF1ags: 

u -Result is less man the sample specific MDC. 

Yl -Chemical Yield is inconml at t00-110%. Quadlalive Yield is assumed. 

Y2 -Chemical Yield oubide defaultlimits. 

LT-result is i k s  than Requested MDC, grealer thansamplespecific MDC. 

~3 .me requested MDC was not met, but the reponed 
actidtyis greater than me reported MDC. 

M -The requested MDCwas not met. 

Abbrevations: 

TPU -Total Propagated Uncertainty 

MDC -Minimum Deteclable Concentration 

BDL- B e l w  Detedan Limit 

Data Package ID: H30911227-1 

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

LlMS Version: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

1.3 +/- 3.0 

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: 0911227 
Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-6 Flnal Aliquot: 1 00 sample 

Lab ID: 0911227-14 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Bas1s:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCisample 
Date Ana1yzed:Ol-Dec-09 Repott Basis: As Received File Name: B60~04~120101 

Comments: 

QuallRerrlFlagr: 
U - Resultis less Vlan Vle sample specific MDC. 

Y I  -Chemical Meldlsinmntrol at 100.110%. QuantitalilsMsld isasrumed. 

Y2 -Chemical Meld oubide default limits. 

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

CASNO 

10028-17-8 

M3 .me requested MDCwas not met buithe reported 
aciiiity is greater man me reponed MDC. 

M -me rwuested M E  war notmei. 

Abbre<aiions: 

TPU -Total Propagated Unceitainly 

MDC - Minimum Delectable Concentration 

BDL - Below Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC Page 14 of 21 

LlMS Version: 6.318A 

36 

Result +I- 2 s TPU 

1.4+/-29 

MDC 

4 8 

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: 0911227 

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

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Al~quot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911227-15 
QCBatchlD: 3H091124-61 Prep Basis:As Received 

Date Collected: 17-Now09 Run lD:3H091124-6A Moisture(%):NA 
Date Prepared:24-Now09 Count Time:30 m~nutes Result Units: pcdsample 
Date Analyzed:29-Nov-09 Report Basis: As Rece~ved File Name: B60_04_112901 

Comments: 

CASNO 

10028-17-8 

QualifierslFlagl: 

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

Y1 -Chemical Vetdis inmntrol at100.110%. bantitatire Veidisaarumed. 

Y2-Chemical Veld outsidedefault limits. 

LT- Result is less than Requested MDC. greaterman sample specific MDC. 

M3 - T ~ c  r a ~ ~ ~ n ~ i  YDC n l s  r o l m ~ : ,  0.i:-a ~ e x n n  
ZCI nty r F le t r r  men we rcwneo MUC 

M - 110 IM"CI l "0  h)m *is no, me' 

Target Nuclide 

H-3 

Abbreviations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL-BeIan Detection Limit 

Data Package ID: H30911227-1 

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

LlMS Vers~on: 6.318A 

37 

Result +I- 2 s TPU 

0 +I- 2.5 

MDC 

4.3 

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: 0911227 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Suwey 08-3800.04 

Field ID: S U o a s o  
Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Prep SOP: PA1 700 Rev 10 
Lab ID. 0911227-16 

QCBatchlD: 3H091124-61 Prep Basis: As Rece~ved 
Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pC~lsample 
Date Analyzed:Ol-Dec-09 Report Basis: As Received File Name:B60~04~120101 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

OUalifie'SlFIaBS: 

ti -Result is less than Uie sample specific MDC. 

Y l  -Chemica Meldir inmntiol at 100-110%. QuantitativeMsld is assumed. 

Y2 -Chemica Meld OuDide defaultlimie. 

LT- Result is less than Requested MDC, greaterVlan ramplespecific MDC. 

M3 -me requened MDC was not met, but the reponed 
activity is greater Uian Uie reponed MDC. 

M -Therequested M X w a r  nalmet. 

AbbreUalions: 

TPU -Total Pmpagaled Uncenainty 

MDC - Minimum Detedable Concenlration 

BDL - Below Detection timit 

Data Package ID: H30911227-1 

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

LIMSVersion: 6316A 

38 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 

Client Name: Cabrem S e ~ c e s  Inc. 
Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Comments: 

QUalifiemIFlagS: 

Sample Matrix: WIPE Prep Batch:3HO91124-6 Flnal Aliquot: I 00 sample 

LabID: 0911227-17 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID:3H091124-6.4 Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 rnlnutes Result Units:pCiisarnple 
Date Analyzed: 30-Nov-09 Repori Basis: As Rece~ved File Name: 8 6 0 ~ ~ ~ 1 1 2 9 0 1  

U - Res~ i t i s  less man ble sample specific M E .  

Y1 -Chemical Weld isincontrol at 100-110%. QuantitatimYield isasrumed. 

Y2 -Chemical Weld ourtide default limits. 

LT- Resultis less than Requested MDC, greateiulan sample speci6c MDC: 

M3 -me requested MDCwas not met, but the reported 
actiuty is greater man me reponed MDC. 

M -The requested MOC was not met. 

CASNO 

100281 7-8 

Abbreviations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detedable Concentration 

BDL- B e l w  Detenion Umlt 

Data Package ID: H30917227-1 

Target Nuclide 

H-3 

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

Page 17 of21 
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Result +I- 2 s TPU 

3 4 +/- 2 9 

MDC 

4.6 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Lab ID: 0911227-18 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-61 Prep Basis:As Received 

Date Collected: 17-Nor09 Run ID: 3H091124-6A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCJsample 
Date Analyzed: 01-Dec-09 Report Basis: As Received File Name: B60_04_120101 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QYPlifie~IFlsgS: 

U - Resultis less man the sample specific MDC. 

Y1 -Chemicd Veld i r  inmnVol at loo-110%. Ouantitati~eVsld isassumed. 

Y2 - Chemicd Veld ouCiide default iimtCi. 

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

M3 -me requested MDC was not met, but the reported 
a m i t y  is greater than Vle reported MDC. 

M -me requested MDC war not met. 

Abbie\iationr: 

TPU -Total Propagated Uncertainly 

MDC - Minimum Deteclable Concenlratian 

B D L - B s l w  Detsdion l imit 

Data Package ID: H30911227-1 

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

LIMSVersian: 6.318A 

40 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

Qualifie~IFIags: 

Sample Matrix:WIPE Prep Batch: 3H0911246 Final Aliquot: I 00 sample 

Lab ID: 0911227-19 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-61 Prep Basis:As Rece~ved 

Date Collected: 17-Nor09 Run ID:3H091124-6A Moisture(%): NA 
Date Prepared: 24-Nor09 Count Time: 30 m~nutes Result Units:pCisample 
Date Analyzed: 01-Dec-09 Report Basis: As Recaved File Name:B60~04~120101 

u -Result is less Vlsn the sample specific MDC. 

Y1 -Chemical Meld is in mntrol at 100-110%. Ouantitati~Metd is assumed. 

Y2 -Chemical Meld ouaide default llmia. 

LT- Re~ult  is less man Requested MDC, greater Vlan sample spedfic ME€. 

M3 -me rssuened MOC was not met. but lhe reported 
=du ly  is greater than the repond MOC. 

M -me requested MDCwas notmet. 

CASNO 

1002817-8 

Abbieriations: 

TPU -Total Propagated UnceMinty 

MDC -Minimum Delectable Cancentration 

BDL-Below Detection Umit 

Data Package ID: H30911227-1 

Target Nuclide 

H-3 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 19 of 21 

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

-02+/-28 

Lab Qualifier 

U 

MDC 

4.8 

Requested 
MDC 

20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911227 

Client Name: Cabrera SeM'ces Inc. 
Clientproject ID: Forest Glen Rad Swping Survey08-3800.04 

Field ID: suo2-54 
Sample Matrix:WIPE Prep Batch: 3H091124-6 Final Aliquot: 1 00 sample 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H09112461 Prep Basis:As Received 
Date Collected: 17-Nov-09 Run ID: 3H091124-6A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pcdsample 
Date Analyzed: 01-Dec-09 Repott Basis: As Received File Name: B60~04~120101 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QualifierslFiagr: 
U -Result is less fhan the sample specific MDC. 

Y1 -Chemicd Yield isin mnlml at 100.110%. Quantitatiw Yieldir assumed. 
Y2 -Chemi& Yield ouside deiaull limib. 
LT- Resull is less than Requessd MDC, greater than samplespecific MDC. 

M3 -me rwueaed M X  was not met, but lhe repaned 
activity is greater fhan me reported MDC. 

M -The requested M X w a s  not mel. 

Abbieviations: 

TPU -Tow1 Propagated Uncertainty 

MDC - Minimum Dssctabie Concentiation 

BDL - Below Detection Umit 

Data Package ID: H30911227-1 

Date Printed:Thursday, December 10, 2009 ALS Laboratory Group - FC Page 20 of 21 

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

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911227 
Client Name: Cabrera Services inc. 

Clientproject ID: Forest Glen Rad Scoping Suwey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H0911249 Final Aliquot: I 00 sample 

Lab ID: 0911227-21 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-$1 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H0911249A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 m~nutes Result Units:pCilsample 
Date Analyzed: 01-Dec-09 Report Basis: As Rece~ved File Name: 860-04-1 13001 

Comments: 

OualifierrlFlags: 

u -Result is lars ha" Ule sample speciiic MDC. 

YI -Chemical Weld is In mntrol at 100-110%. Quantitati~ Yield is assumed. 

Y2 -Chemical Weld oullide default iirnik. 

LT- Resuit is less than Requested MDC, greater han sample specific MOC. 

CASNO 

1002817-8 

k13 - I r e  r e c . 2 ~ ~ 1  MDC ndsno:mc s.ltnc icamco 
aciully 15 greale'ma :?ere>onra MOC 

~.rnercq:cs~cc ~ ~ ~ x s r n o t c o t  

Abbieirations: 

TPU -Totat Propagated Uncenainty 

MDC - Minimum Detectable Consentation 

BDL- Belarr Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911227-1 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC Page 21 of 21 

Result +I- 2 s TPU 

3 8 +I- 3.0 

LlMS Version: 6.318A 
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MDC 

4.8 

Requested 
MDC 

20 

Lab Qualifier 

U 



Section 5 

RAW DATA 







Tritium Analysis By Liquid Scintillation Raw Data Report 
Laboratory Name: ALS L a b o r a t o r y  Group --FC 

PA1 Work O r d e r :  0911227 
Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Wednesday. December 02,2W9 

1:23:33 PM 

Sample ID Nuclide Sample PrepBatch Ingrowth Dale ~ u e n c h ~ a c t o i  ~ a t n x  Samp Alq Inrt lD AnRunlD Count GmssCPM SareEff CntOur(m1n) A c W i + l -  MDC Repoitunits DER %Spk.Reca 
WTYpe T~~~ Oatemme c c ~ a t c h l n  mme %L"rn %Mold. AnaiYAlq DetlD File Name Datenrme SkgCPM PmgER Yield 2 sTPU OecLev Flags 

3H0911246 H-3 1112412009 IH0911244 NA 132.4 WIPE 1 s  Ls6000 3H08112CB.4 llROlMO9 68.130 22.27% 30 t23 5 Gllrarnple NA 109 

LCS TrohilMc 11:05:31 AM IHOOllZbbl NA 0.24 NA 1 S B M  BBO~M112901 2:37AM 7.135 NA NA 20 NA As Received NA P 

3H091124-6 H-3 11124/2009 3HOPl iZ6  NA 130.9 WIPE 1 S LS6000 3H09112681 11~012009 64130 22.44% 30 114 5 G b a m p l e  0.33 101 

LCSO Trg ha l i te  11:05:31 AM IH0911266i NA 0.24 NA 1 S 6IL5 B6PM-112QOi 3:06AM 7.125 NA NA 18 NA AS Received NA P 

3H09t 124-9 H.3 11/24/2009 1H091124-8 NA 135.9 WIPE I S  L56QW lH0911249A 121112009 7.500 21.66% 30 4.8 5.1 @&ample NA 

ME Trg h a l i t e  2:51:58 PM 1H091126%l NA 0.63 NA I S  2&2 B60.04.i?3001 6:30AM 7.907 NA NA 3.0 NA As Received NA U 

3H09112411 H.3 11/24/2009 3H091124-8 NA 127.8 WiPE I S  LsBOOO 3H0911249A 121112009 63.530 22.79% 30 I10 5 pCbample NA 96.9 

LCS Trg-halite 2:51:58 PM 3H091126S-1 NA 0.29 NA I S  2- 880.M.113001 9:32AM 7.651 NA NA 18 NA As Received N& P 

3H0911244 H.3 11/24/2009 1HOBIl24-8 NA 131.2 WIPE I S  LS80m 3H091126814 121112009 66.270 22.41% 30 117 5 ~ B a m p l e  0.26 103 

LCSD TrQ.halite 2.51:58 PM 3H09112681 NII 0.27 NA 1 5  285 86O.M.il100l 10.03A.M 1.875 NA NA 19 NA As Received NA P 

C o m m e n t s :  

Data Package ID: H30911227-1 

Quaiifien/Flags: 

u - Result1 lese man the sample specific MDC. 

~1 -chemical~ie id Is ineontmlat 100-110%. auantibsve yield io aseumed. 

Y2-ChemlcalYield ouhlde default llmlb. 

W - DER isgreaterthanWamlng Limitof 1.42 

D -  DER IsgieaterthanContml Llmhof 2.13 

+-Duplicate RPD not wimln llmlts. 

LT- Result is less thsn Request MDC, grealerthanramplerpeclflc MDC 

- Aliquot Barin Is 'As Received'while the ReportBasls is 'Oiy Weigh?. 
It-Aliquot Baols Io'DryWelghl whllethe Report Basla Is'As Recened' 

M - RequeEted MDC no1 met 

~ 3 . m  iequerted M D C W ~ S  notmet, buimeieponed 
actMh, 15 greater man the reported MDC. 

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

H - LCS Recover/ abwe upper control limit. 

P- LCS, MaulxSpike Recowrywlthin control llmih. 

~ - ~ a t r & s p i k e  Recweryoutside control llmih 

NC - Not Calculated lor duplicate resuih lee9 than 5 times MDC 
B -~na ly te  concenbation greaterthsn MDC. 

83 -~na iy te  concentralion greaterthan MoC but less man Requested MOC. 

Notes: 
1 ) ~ h e ~ r a c e t  resulk are not yield comded (le. aelNity measured not activity added). 

2) where sample time la natavallabie, 12:oo PM (~ountain) is used forderay correctian. 

Abbreviat ions:  

m. ~ r a c e i  TA -TamelAnalyte 

TPU - ~ o t a l  propagated Uncertainty 

MDC - Mlnlmum Delectable Concentration 

DER - Duplicate Error RaUo 

EDL - selow Detection Limit 

Date Printed: Thursday .  D e c e m b e r  10,2009 ALS Laboratory Group -- FC P a g e  3 of 3 
P 
4 LIMSVersion: 6 3 1 8 A  
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PAGE: 1 

0 :a GI, E z.: IF-n x : :b -.-n-u- . zu 11.. ,'$ -- ira,Ln L,.. 29 NOV 2009 '12: 39 
USER :: 4. COMMENT:LS6000 

. . I3RESET T I lYE s 30 .. 00 
DATA CALC r CFr'M 1-14: IYES SAI'JIPLE REPEATS:: 1 P R I N T E R  : STD 
COUNT B L f W K  r r\l0 r C #  : 1\10 REIaLICATES - fir232 : E D I T  " . ., 
TWO PFlASE ; ND C : NO CYCL,E REPEATS :: - 'I 

SCT N'r I LL.ATOR I: L I Q U I D  LUMEX I NO LOW SAMPLE REJ ;  0 
i-5M LEVEI- : Y E 6  I.,1AL..F L.1 FE CClRREC'TIGN %'YE : nun= 

CHAIN : 50.0 - 250.0 %.EUROK : 1.75 F2f-iCTfiR:: 1 ., 1300013C) BI.:G ., SUB : C) 
Cl-lAl;A r: 4.50. O -. [7l:10 ,, 0 %.ERROR i 20.00 FACTOF7 11 1 .000Ct00 BI1:G. SUB :: 0 . 

Al.Pl-iA--Bk7A D I I iCR :I: IS 1: M m '  I: OIU : NO 
. .  . .:. ...: . . ........... ,. . .  .... ;i;..:.:'..'. ...-. :; >-,:,, ,".. & ...i,, .i:. ;.. " .................... . . . . . .  . . . . .  . . .  , ,r; : . . . . . . . . . . . . .  ,',. ;. $;,. :,*:..i'... : .?, il.r.-'.'L..' c.s.+."...r; . . . . . . . . . .  .:<. , .  ..L i.v ::, .'...... .:.: 

. . .  . .>.  ...... t ; ."i .:2;r:<:;.;.> 
........... .... .... .:. ... ....... .... . . .  : . ,. _,:. ........ , ...... ; . .  , >r' 'y; ,; ~ . :  :..,k':.L<; .;;... ..>., ",:A:...<: .u..: 2 ,,..> :.,. .-:. 

6AlVl l W S  T ~ ~ G I E  4 .\I,. -- IPJI 1l:> 3. -- .IL.~I JI: 'n%.n~r  ;?- iJ&x EI;,,~PSEU ' . 

1\1 Ci M 1 N  Cf:4M "/.ERRUK CPM "/.E:RRCJF;l X . ., T .I: PIE 

0.59 
i:) . 24 
0 .. 24. 
0.49 
0.4.9 
1.76 
1.02 
0.54 
0. b2 
0 " p"' 
0.64 
1" 13 
0.81 
7.440 
0.64 
0 .. 41. 
0.55 
1.03 
O.R7 
0.81 
1. 6 b  
'0.78 
4.28 
1. "97' 
Ei ,, b0 
1 ., 3Ci 
<I. 53 
0.24. 
0 . ,711. 
0 ,. 50 
0.49 
0.48 
0.87 
O.3b 
2.06 
0.,51 
0. 82 
O . 61) 

0.37 
0.3j.g 
O " X 7  
Ci. 3U 
0.49 



. . 
% tecounk ti #- LOW 

., . .  : . . :. . . .*.-.:.. i.:;. ,.,...... ,>.,.,,.,..: . ,  >?,.. -: . .  ,%., .: . . ..~..<.;<:..*,: :<3tz@T ,$p*,.,:8 * >>*,..c+..,~.,;(,: .zF,*.;$i: 3w,cA.,=<;7<;,,:v:as+ 
..,... ~ . .>, : .. . . . . ..,*,,,-*; +.,;,.:.,:;.:; *,., :?.. 

. .,. . . ~ .  . 
.D temrr;6, LulncX > ..y, .-:,. ... .: s..7.:7 L.%.i-.::.., ,,*? : ..,... .,,, ~ T,:a,*.+;>,74..,<.,,: ,,.,..8G<+..!q.;, :.; 
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BSF vers ion  
Inst rument  Type 
Data caoture oate 
user F i  i ename 
user Number 
User I d  
user comments 
Preset Count Time 
c a l c u l a t i o n  Mode 
H# se lected 
Sample Repeats 
p r i n t e r  o u t ~ u t  Mode 
Blank count' 
IC# o r  SCR se lected 
Rep1 i cates 
~ 5 2 3 2  ou tpu t    ode 
TWO-phase se lected 
AQC choice 
Cycle Repeats 
s c i  n t i  11 a t o r  choice 
Lumex s e l  ected 
LOW sample Reject  count 
LOW Level Se lec t ion  
H a l f  L i f e  c o r r e c t i o n  Date 
Window L i m i t s  window 1 
Preset  %Error I s 0 1  
Norm ~ u l t i p l i e r  I s 0 1  
Background,CPM 1 
window L i  m1 t s  W l  ndow 2 
Preset  %Error I s02  
Norm ~ u l  ti p l  i e r  I s 0 2  
Background CPM 2 
~1 pha/seta ~i scr im i  n a t i  on 

: 3 
: LS 6000 
: 29 Nov 2009 12:40:49 
: C:\ ... \LS WINCONNECTION\DATA\USERO~\UN~~~~O~.BSF 
: 4 
: 3H:S-ML,lo-ML 
: LS6000 
: 30.00 
: CPM 
: YES 

: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 

6.77 14.04 
68.17 4.42 
69.73 4.37 

7.50 13.33 
7.30 13.51 
7.30 13.51 
7.07 13.74 
6.80 14.00 
7.13 13.67 
6.30 14.55 
6.77 14.04 
7.50 13.33 
7.37 13.45 

10.93 11.04 
7.20 13.61 
6.67 14.14 
7.37 13.45 
8.67 12.40 
7.27 13.55 
6.87 13.93 
7.03 13.77 
7.13 13.67 
8.80 12.31 
8.13 12.80 
7.23 13.58 
7.63 13.22 
6.63 14.18 
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u 3: IEO E: zc n-i L:, -. tq I! ,JL IC:I~ -- I I ~ I  L . . . . XI li.10~ 2!:11.:1? :~3:24 
CUMMEN'T :: L S b 0 0 0  USER:: 4 

PRESET TIME :: 30.00 
DAlA C:AL.C 8 CF:W H3.1 :YES SAMPL..E REF:'EATS: 1 P H I  RITER r ST'D 
COUI\IT BL.AI\II< ; hlCi IC#: : 0 REPLICATES : 1 135232 :EDIT 
TWD PI-IASE . : NU nac : NO CYCLE REPEATS : 1 
GCl hlTILL.AT0R :: 1,-TCfUID LUPIEX: 1\10 LON SAMI='LE REJ:: 0 

YES HALF L.1 FE CUHREC'rIUI\1 DATE: 1.0!,4 LEVgl.. r rrc3rre 

CI-IAN : 5111.0 - 2 2 %,ERRCifi :: 1.. 75 IFRC'TUR : 1 . 000nOi3 HI,:c7. SI.IB r Cj 

CHGIU A.50.0 - ?0i2. 0 %ERROR ::20.00 FAC;T'OF( :: i .00000C1 BI4:G. SIJB :: (2 

ALPIIA-BETA U I SCR I M I: MhTI 0M : 1\10 
, . .  :. . . .';~.d<'..?=:.-? ,.: , ,:cL *+&<,-*:<? ...~ .,;< >I.+> -;::,;;,7:!.:%<(!?... :... .<.<~~.>..~~ . . ... . .. . i' .... .. . , . -  . . ,.... .,.. .. :./: ... .; . - . : . . " ,  . 0 . .  . : .. ;.. . . 

'lii,[ :[I: lFi,/l K?' U#!,,,f .K pl,J mr 22 l'"1;H; ,. , L1..UMICX , EL(-IPlSED 1 1\10 lvl 1; I N  CF'M XERI:ICIR CI:>IVI %ERROR % .  1'I:ME 



BSF vers ion 
Instrument Type 
Data capture Date 
user  ~i f ename 
user  Number 
user I d  
User Comments . 
preser count Time 
c a l  cu l  a t1  on Mode 
H# selected .... - -  
sample Repeats 
p r i n t e r  Output Mode 
s lank  count 
IC# o r  SCR selected 
~ e p l  i cares 
Rs232 Output Mode 
TWO-phase selected 
AQC choice 
c v c l  e ReDeats 
c c i n t i l l a t o r  choice 
Lumex selected 
LOW sample Rejecf count 
LOW Level se lec t ion  
Half  LI f e  cor rec t ion  Date 
window L imi ts  window 1 
preset  %Error 1so1 
Norm ~ u l  ti p l  i er  I s 0 1  
~ a c k a r o u n d ~  CPM 1 
wind6w L imi ts  window 2 
Preset %Error Is02 
Norm  MU^ ti 01 i er Is02 . .~ .  . 
sackground' CPM 2 
nl pha/seta ~i scrimi n a t i  on 

I i s  6000 
: 30 Nov 2009 13:25:54 
: C:\ ... \Ls WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF 

: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 

: 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 

I sam Rack Time H# CPM 1so1 % E r r 1  CPM I s02  % E r r 2  LumEx ElTime 
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X: xzu &, 2; 8-1 e i~im - ~q L :IL 1 ~ x 8  ---. 11-+I L- C/---,' j. DEC >nos : ~ 6 : 0 5  
USER: 4. CDMMEMT:LS6OOO 
IZCRESET ' ~ T M E  :50.00 

DGTA CAL..C 11 CPM tiW: r YES SAIYF'LE REPEATS: :l. PRIl\iTER : S1'U 
GflLlhlT BLfiIVK . 2 I\IU TC# :: 1\10 REPL.ICATES A ~(8232, :;EDIT 
TWO PHASE : NO AOC : NCJ CYCLE REPEATS : I 
SCZ N7 i LI-ATOI3 :: L i G l U I D  L!.IIYEX: RID LDW SRIvIPLE RE.J: 0 
!.Did LEVEL. : YES I-IALF' L I F E  C:DF:REC?I Clhl DATE: nnt-~e 

28,  J O  
26,:30 . ' 

28.53 
28. '77 
27 . r::tg 
.2<? ,, $7 
28 ,, 63 
T L ~  . mi 
29.137 
XC? "20 
28 " ,xJ3 
ae , 3.7 
29 "23 
as. 771 
30 ,, Fj7 
3'7.90 
:?a ,; '70 
ae. CrCr 
2 7  ,, 97 
a=?. l.3 
28 ,, 37 



BSF vers ion 
Instrument Type 
Data ca t u r e  Date 7 user F i  ename 
user  umber 
user ~d 
user comments 
Preset count Time 
Calculat ion Mode 
H# selected 
Sample Repeats 
p r i n t e r  outout  Mode 
Blank count' 
I c #  o r  SCR selected 
Replicates 
Rs232 Output Mode 
Two-Phase Selected 
AQC Choice 
cyc le  Repeats 
s c i n t i l l a t o r  choice 
Lumex selected 
LOW samole Reiect count 
Low ~ e v e l  se l6c t ion  
Ha l f  L i f e  co r rec t i on  Date 
window L im i t s  window 1 

window L im i t s  window 2 
Preset %Error Is02 
Norm M u l t i u l  i e r  Is02 
Background' CPM 2 
A1 pha/Beta Discr iminat ion 

sam Rack Time H# 

: 4 
: 3H:5-ML,10-ML 
: ~56000 
: 30.00 
: CPM 
: YES 
: 1 
: STD 

: L 
: EDIT 
: NO 
: NO 

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

CPM 1502 %Err2 LumEx EITime 
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Note: Each page is copied as cornpleted'and included with the woritorderlriln documenta[idn:. yeviey~d subsequently. 
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EX Run Log lnstrurner~t ID: LS6000 379845 ALS Laboratory Group -Fort Collins 

Position 
Clieck Initials Cornmenls 

Analyst l Date I//& /J-J,Q? 
. s t .  . 

Note: Each page is copied as completed and included with the workorderlrun docurnentatiop: revie.$$U subsequently - 

FORM 762r6.xls (317109) 



LSC Run 60y Instrumer~t ID: LS6000 379847 ALS Laboratory Group - ~ o r t  ~ o l l i n s  

Analyst / Daie l~ /L-JJQ4 

Note: Each page is copied as complete; and included with the worltorderlrun docynentatipn; reviewed subsequently - 
I , i - ?  . I  . 

'1 ..I 

FORM 762r6.xls (317109) 



Ls6 Rim bog Instrument ID: LS6000 ,379848 ALS Laboratory Group - Fort Collins 

I I I Co~lntTirn I I I 1 I Position I I I 

Analyst / Date && /A-J -@ FORM 762r6.xls (317109) 

Note:' Each page is copied as completed and included with the worltorder/run documentatibn; <e~iewed.subsequentIy. 
3.e 

m 
00 

1 
2 
3 

Date 
12-1-07 

t 

Sample ID 

OS//US- 18 
O 91/Mk -2 

. - 1 1  

e (min.) 
3 0  

1 

Rack & Position 

37 - 3 
I 

- C 

Test 

l6 5m/ 
I 

User# 

v 
I 

Batch ID 
3fl0?lldl/-11 
3ifO9/fdV- S 

I 

Check 

&/& 
I 

Initials 

o 

I 

Colnments 

UK 
1 

I 



Section 6 

QUALITY ASSURANCE 
SUMMARY REPORTS 



&S Laboratory Group - Fort Collins 

PAR W.0. li' iB.4TCH ~7911227 / 3~/-/o9//, V-6 

TEST H-3 
METHOD -, Q . 5 r - i ~  + 

SOPIREV (PEP) 7 t o  / e  to 
SOPIREV (ANAL) 704 /cq 

Briefly document man)! QA or other problems oi deviations associated wit11 the analysis of 
sanlples. Problems could result from: log-in, color, odor, dilution, co~~sistei~cy, 
schedulinlg, equipment, or instnunentation, or may illclude docunlentation of lninor 
deviations necessary due to unique DQO's or smlple cl~aracteristics. 

Upon analysis of sample 091 1227-9 on 11/29/2009, it was noted that the luminescence 
wk hLtZ' value was greater than 5%, at a value of 7.44%. The sample was recounted on 

LL-L 'ESj 
~ ~ - 2 ~ '  12/02/2009. The luminescence value was still greater than 5%. The potential of a high 

bias to the analytical results exists for this sample due to the luminescence. The count 
data kom the analysis on 11/29/2009 will be used for reporting of results for this sample. 
Results are submitted without futher qualification. 

TECEINrCIAN/filALI'ST DATE /A-2-07 

DEPAR?mEh7T MANAGER DATE .I +3,& 

t , -. . .., 
-[, ;%. . '  .. ... . FORM 302r6b.doi (4;32/04) 
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P aid 
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eld 
"C51!3d BldU1.S 1 1 S31 S.VZLl6OHC L 
81d 

wesll3d *ldWR" 1 1 BA . 8-PZLl60HE 1 
-Id 
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sld 
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aid 
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ald 
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ald 
U 4 1 3 d  elduss 1 1 dWS 91-LZZLLBO L 
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WBE1!311 BldUIUS 1 I, dMS VI-LZZI-L60 L 

a ~ d  
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1 
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71q eld 
wnell3d eldune 1 1 dws 1 - 1 ~ 2 ~ 1 6 0  1 - 

11- I rnesll3d eldues I I, d ~ s  ~-LZZLLGO L 
-Id 01- wSSl13d BldUES 1 1 dWS 8-LZEIISO 1 

k- 816 
wes1!3dalduss 1 1 dWS P.1Zz1160 I 

/ , 8- sld 
".=1!3d aldwa= I. . I. dws e1zz~1-80 1 

ald 
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pe2'?pa O%'" 7 n 0 /  
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~ a g %  of 4 H3 Instrument Sheet 

Date. Printed: 11125R009 955  

Radiochemistry Instrument Worksheet i~pgciFGf:+~~jf~p;t~dsF~b 79p?y,f+i2.G3 i*22gi8! 
ALS Laboratory Group -- FC ~si&~Ei2$~g~~G$~~@~~~~&~~~~&~~~~z~~ ~., *.a. mb!~,fi365v2~~:di~ih2z ,,. e 2 . : ~ k  ".~:" ",". 

Prep Procedure: H3 
Analytical QASS I NCR? 81 N 38 18i9 - 

ALS Laboratory Group -- FC 
LIMSVsrrim: 8314A 

Supersedes: i\rr 

Prep 
Num I 

pJ$E~st~d%3@&~%~ zc TV-, T.i3 , a +< W"-WW-- . 9:3"f&%mf"T$Ef-$FFF<"3gq . a.m$;.,;~.L$p:#$:d , *~3kg:~B!&B.:::$::n!ni9:&**2,, , .**t*.>?)!~**&$i2*,~:~ 
Solnu Nuclide SoinlD Prep Conc Unils Prep Date Aliquot Units Pipet ID 

S 1  H-3 646.3610.44 2,523.626 DPMlml 11/24/09 0.1 ml RS-013 

LablD a C  
Type 

InitAlq FinAlq Units CntzRask. 
Pos 

Report 
Units 

c n t z ~ o s  
Cl,k By 

C n t l  
Fildlmt 

cnl3  
Fildlnst 

Cnt l  Ram- 
Par 

Cnf3Rack- 
Por 

c n t l  Pas 
Cllk By 

CntZ 
Filsllnst 

CntzPas 
Chk By 

~ o t c r  



Kadlocnemistry instrument Worksheet > +  , "a ~, '"':,:","' .* . . . " " 
,4w i".r&*;?@pp I:~.gnvBal~h+a@~~~~4.6.rr2v35~:~I ALS Laboratory Group -- FC # :+m7s ~ k ~ i ~ ~ g k z i i w ~ ~ ~ ~ ~ 3 E g ? ~ a E ~ ~ ~ ~ l ~ ~ $ ; $ , ~ , ~ ~ , : &  

Re~ortlna Units 

091 1227-1 H3-Edgewood-smears-2OpCl pCilsamp 

091 1227-2 H3-Edgewood-smears-2OpCi pCilsarnp 

0911227-3 H3 Edaewood smears 2 0 ~ C i  ~Cilsamo - - - - ,  

091 1227-4 H3-Edgewood-smears-2OpCi pCi/samp 

091 1227-5 H3-Edgewood-smears-2OpCi pt'isamp 

0911227-6 H3-Edgewood-smears-2OpCi pCiisamp 

091 1227-7 H3-Edgewood-smears-2OpCi pCiisamp -- - . -- .- - - - .-. .. . . .. . . . .. . 
091 1227-8 H3 Edaewood smears 2 0 ~ C i  ~ C i i s a m ~  
-. - - - - .  
0911227-9 H3 Edoewood smears 20oCi DCiisamD - - - - .  
0911227-10 H3-Edgewood-smears-2OpCi pCilsamp 

0911227-11 H3-Edgewood-smears-2OpCi pCilsamp -- 
0911227-12 H3 Edgewood smears 2 0 ~ C i  ~ C i l s a m ~  - .  - - .  
0911227-13 H3 Edoewood smears 2 0 ~ C i  o C i m o  - - - - ,  

0911227-14 H3-Edgewood-smears-20pCi pCVsamp 

091 1227-15 H3-Edgewood-srnea~-2OpCi pCiisamp 

091 1227-16 H3-Edgewood-smears_20pCi pt'isamp -- 

Sample Barcodes 

0911227.1 
3H091124.6PS1 

0911227-3 III[IIIBlllll~llllllUlllUlllUllAQRllllAllA 3HO9H24.6PS3 - 

0911227-5 
3H091124-BPS5 111111188111111!1~1~~~/~~~~~~~~~I~~IIIIIII~I~~~~~~~~~~~ 
0811227-7 
3H0911246PS7 IIIIIMIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIWIIIIIBIRIIII~ 
0911227-9 
3H0911246PS9 l~lllllUlllBlllllllllllOll~llllllllIIIIIlIIII88IBIAI~II~lll -.--- 

091 1227-11 
3HOQ1124-6PSll - . --- l~l1111N~l~1lll11l11loll~llllllllllullllRIIIIIilllIlllll~ 
0911227-13 
3H0911248PS13 - l~lllllllUlBl~llllllRlllllllllllllll~lllIBIIIlIUBIII~II 
Ch 

pa& of4 H3 instrument Sheet 

Date Printed: 11i25/2009 955 

0911227-2 
3H09H24-6PS2 IIIIIIIIUIII!II!IR~IIIIIIIIIUUIIIIIS~UIII~IIIIIII~U~~~~~~~~ 
0911227-4 
3H091124-Bps lllllllilAlillilllAllllIIIIIRIUBBAIIIII~BelBll 
0911227.6 
3HO911246PS6 1111II1l~l81111111lIlIIlIIlIAIIIIYiIlUOII~lIBRl 
0911227-8 
3H091124bPSB llllllliUlll~lllllslIIIIIuIII!II~I!~IW I!I!lll 
0911227-10 
3H091124.SPSIO lllllllllliilllllllllllEllliilllllIIIIB81RIABIIIBBiII1llfl 
0911227.12 
3HO91124~6PS12 lOlill~lllll1111III1!Il~UI[QH!!~I~llll 
0811227-14 
3~091124-6~~14 llllllll~llllllllllll~lll~lOIIIRIIAIAIIlHBlllll 

ALS ~aboratoty Group -- FC 
LlMS Version: 6.314A 

I. 
Supersedes: ' 
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/ I .. 1 PDAlOOOtl SW 1 & dWS C-LZZllBO 1 P 
/ psrte=sn =w 1 I. ~ W S  C-LZZLL~O I. c 

/ \ I P-I*=BN EW I 1 I ~ W S  Z-LZZLLBO 1 z 
/ q / N  -V/N pa.ya=sn w I 1 WIN ~ W S  Mzz1160 c L 

I s o i o ~ d m d  

F/ h ctl3N I SSVD daJd :UJVB @ I  A LdaJd-atl '-3I-r :WteR 0 1  A LIuaUJIeeJl-aJd au!Inotl-uoN 
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Comments 
b#97-090301. Due to Inadequate volume no sample duDllcate or matrix aplke was ~erloformed. A LCS Duplicate was ~erlormed instead. 1 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

-- 
Prep Procedure: H3 

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

Non-~ou t i ne  Pre-Treatment? Y I @  Batch: dk  Re-Prep? Y I@ Batch: Prep QASS I NCR? Y l I & r ~ j !  
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 11124/2009 Balance: Cocktail Pipet: T-002 

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

. . ...... .................... J 

Spiked By: Jay Fielding Date: 11/2512009 

Samp 
Num 

Witnessed By: Joe 0. Dauner Date: 11/25/2008 

rw >$ lrmz*I-X Lb#>>v.v *.?$@ 2 7k-Q. .  *kf< ?@-g@";sT*7., ,= *.-,EF:-5m?! & Y*rv-=*-.. ,- -??<!7.W*=Y7--~'~ 
&&g+3s,+,!i, yGA3,.x& ,L;.. ~~~!k$$$~$~:;~i$~&@@&@~+&&~$@&~j&# 
Soln # Nuclide .SolnlD Pre~ Canc Unils Preo Date Aliauol Unils P i~e i  ID 

S1 H-3 848.3810.44 2.523.626 OPMlml 11124109 0.1 ml RS-013 

I Prep 
wum 

m 
~ a g &  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: J I @ / S L ? ~ ~ ~  
Date Printed: 11/25/2009 9 5 4  ~l~sveraim: 6.314A 

LablD prep sasis Analpls voi.[ml] Prap No106 



1 Prep Procedure: ~3 1 Prep Batch Not Validated!!! Reviewed,: 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

Review Date: 

sv+p~.v.jv ,::+ -a,.s+dh '.. :.,y,i:yji4'w- -.*. ,. Z.-B y+l;t!e . ,W~~: .S . I  . . . ' #.. . . ' ~ . .  ,,-, ' 4  ., . *.. 

~ ~ ~ ~ & ~ s b m 3 $ & ~ , ~ ~ ~ b i 3 ~ z s  *6atchk .69dfi %gg@t@g&~&l b2a,,,s,* ~ ;As 

I Nan-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: 
/ 

Prep QASS I NCR? Y I N I 
Prep SOP: PA1 700 Rev: 10 

Prep SOP: NONE 
Matrix Class: solid 

Prep Analyst: Jay ~ i e l d i n g 5  
Prep Date: 11/24/2009 
Prep Dept: RS. 

Balance: 
Balance: 

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

13 1 0911227-13 SMP 1 1 A9 Recenved 

14 1 0911227-14 SMP 1 1 As Recemved 

15 1 091122715 SMP 1 1 A3 Rscsivad 

16 1 09H227-16 SMP I 1 As Received 

17 1 0911227-17 SMP 1 1 AS Roceivsd 

18 1 0911227-18 SMP 1 1 As Recclved 

19 1 0911227.19 SMP 1 1 As Received 

20 1 091121740 SMP 1 1 As Recelved 

L ~ ~ I D  ac olsl, lnil~lq Prep Beaia I .pe 1 No. 1 .amp. / :rm;: I 

23 1 3H091124.5cb3 MB 1' 1 . As Received 

24 1 3H091124-6 MB 1 1 A= Received 

25- 1 3H091124.6 LCS 1 I AS ~ a c a i v a d  51 ~ ~ ~ ~ - ~ -  - ~ 

26 1 3H091124.6 LCSD 1 1 A9 Received S1 

1 1 0911227-1 SMP 1 1 As Received 

2 1 0911227-2 SMP 1 1 AS Received 

3 1 09112274 SMP 1 I As R~ceived 

4 1 09H227-4 SMP 1 1 As Received 

5 1 0911227.5 SMP 1 1 As Reoelved 

B 1 0911227B SMP 1 1 As Received 

7 1 09142271 SMP 1 1 As Received 

6 1 09112278 SMP 1 1 As Received 

9 1 0811227.9 SMP 3 1 As Receivsd 

10 1 0911227-10 SAP 1 1 As Rceived 

11 1 0911227-ll SMP 1 1 As Received 

12 1 0914227.12 SMP 1 I As Receivcd 

Analysts Vol.(ml) 

b\ 

~ag'?i o f  2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: hl\k 
Date Printed: i1/25/2009 8:37 LIMSVerrim: 8.314~ 

Standards I Prep Notea 



Comments 
Ld# 97-090301 

. .. . 

Spiked By: Jay Fielding 3 Dote: 11/251Z~00 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

Witnessed BY: son oate: t ~ ! ~ < / o ~  

rck:+sgi:34ie%.-& ,,..' s ~ . ,  ..s~t3cs~a-d~~e~9Gc:.~,-. "' 

g&repBar~~g$~,g09jjj;$~i6f~:~%~~~~%$ 
.+-..;.~.:...Z:+Z.,~~ +sL,.~.~+.r8.,,:b~k. g. c ...,, ,.. m.2r. ... ..,w46ik,~~i.~di&;$;,~~;g;;,~. 

Soin # Nuclide ' SolnlD Prep Conc Units PreD Date AIIuuot Units PiDet ID 
S1 H-3 646.3610.44 2,523,626 DPMlml 11124109 0.1 ml RS-013 

[prep procedure: H3 -7 Prep Batch Not Validated!!! Reviewed ,,: Review Date: 

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

Prep SOP: PA1 700 Rev) 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 11124/2009 Balance: Cocktail Pipet: T-002 

Matrix Class: solid Prep Dept: RS Aliquot Pipet: RS-OD9 

Prcp Nolcs 

- 
~ a g &  of 2 H3 Bench Sheet ALS Laboratoty Group -- FC Supersedes: -PJ.\pr 
Date Printed: 1112512009 8:37 LIMSVeraim: 6.314A 



ElO-SN 1111 1'0 6OIPU11. lwmdo B9SEZSCZ PP.019E.BP9 C-H 1 s  
a! iad!d s~!un ~onoliv alea aald sl!un ouo3 a a ~ d  aluios apwnN #UPS 

I UlnN 
dald 

~ f l - 8  1 A LM3N I SSVD le3!l$euV 

SaWN 
1~4(al!d 

l l u ~  
lsuUsllj 

E lU3  SllUn 
' ICn 
u o d w  

A8 a 4 3  
Sad C W 3  

SOd 
-WnM ElU3  b l v u r j  

A84llO 
SOdZ lu3  

I5YUIIY 
1 0 3  

Sod 
-r(leuZlu3 b lv l lu l  

6 8 1 4 3  
sod L lU3  

ad& 
30 

Sod 
-%lW L l u 3  014'dT 



Radiochemistry Prep Worksheet pi+j~2i~3;~~sf.3~~:z.,~wa ,.> ~4:,~~~~~.-.uj9e~~~~~82~gi 
ALS Laboratory Group -- FC I . P G ~ ~ ~ ( . ~ @ ~ ~ ~ ; $ ~ ~ $ ~ ~ ~ : : ~ ~ E ~ : I  ~e~:~.2i:vs~~,~: :,:,:>. : : ; ~ g ~ 9 ~ ; ~ ~ ~ g ~ ~ i ~ : : ~ J . g E 2 , ~ , ~ , s l , j ~ : ~ 4 ~ ; ~ L  

I Non-Routine Pre-Treatment7 Y I @  Batch: &\,k Re-Prep? Y @ Batch: bilk Prep QASS I NCR? Y @ ~ I R  

h r o c e d u r e :  H3 

Prep SOP: PA1 700 Rev: 10 

Prep SOP: NONE 

Matrix Class: solid 

Reviewed By: LJF 5' Review Date: 1112512009 

Prep Analyst: Jay Fielding 
Prep Date: 11/24/2009 
Preo Daot: RS 

Balance: 

Balance: 

Cocktall: UG-LLT 
Cocktail Pipeb T-002 

Aliquot Pipet: RS-009 

Samp prep ~sblo Analyrls vol.(ml) Prep Notas I .urn I ti"," I I 

Comments 
Lot # 97-090301. Due to inadequate volume no sample dt~piicate or matrix spiire was performed. A LCS Duplicate was performed itlstead. 

Spiked By: Jay Fielding Date: 1112512009 

Witnessed By: Joe D. Daunei Date: 1 112512009 

~ ~ y 4 5 x : ~ ~ ~ ~ ~ , 3 ~ ~ ~ 3 ~ ~ # 9 ; ~ ~ 7 ~ ~ ~ ~ ~ 3 ~ ~ ~ ; , p ~ ~ ; ~ ~ ; ~ ~ * ~ 7 ~ ~ ~ ~ q g ~ 7 ~ ~ p 7 q ~ ~ ~ ~ + ~ 7 ~ ~ j  
~!$~;:~?S?~?;E~~~V ,,F&E,-.A~~; ..,, ha- sJ,,,... ..r3v,,:~..z a s , ~ a , , ~ ~ ~ L r , . ~ s  & !-:. . :. . %+E<%.,. ;!r;$tT7 ,*.A., 
Sob # NudJde SolniD Pree Cmc UniD Preo Dale Ai$uol Units Pieel ID 

S I  H-3 848.3810.44 2.523.585 DPMhnl 1112410Q 0.1 ml US-013 

~ a g &  of I H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: 4 t q e 9  s1 Y b  
Date Printed: 11/25/2009 10 03 LlMSVsnian 8 314A 



I Prep Procedure: ~3 / Prep Batch Not Validated!!! 

Radiochemistry Prep Worksheet *,",. .; 3!vl~~+s!pp~4~8q~qq~~pgt:~~:~~~~i+; ".l.'-m , .., ,. "a- ,." , 

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

ALS Laboratory Group -- FC 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding 
Prep SOP: NONE Prep Date: 11/24/2009 

Matrix Ciass: solid Prep Dept: RS 

&;reb,~.a +~~.~:~~~.,3~:,~~~~~;::;si,:7~~~~i~~&~;~2;i,~~~~;:~:~:;~~~ s , *.,;. #. :#:! ,.,~ "t,2 
!::<4sk,& $::. 

Balance: 
Balance: 

-. a- 

Cocktail: UG-LLT 
Cocktail Pipet: 1-00? 
Aliquot Pipet: RS-009 

Comments . . -. . -. - . .  - ............. - - -. . -. . -. 
Lot d 97-090301. Dueto inadcquaiezume no samplo duplicate or matrix sp'ke was perioimed. A LCS Duplicate was porforrned instead. c - 1  .............. , -. - .  ..... .... .-....... 7 

PrepBaris ~nslysl~vol.(rnl) I 

Spiked By: Jay Fielding 8 Date: 1112512009 

Witnessed By: 5 0 0  

Soln # Nuclide SolnlD Prep Cone Units Prep Date Aliquot Units Pipet ID 
S1 H.3 848.3810.44 2.523.565 OPMlml 11124100 0.1 rnl RS-013 

1 1 091122781 SMP 1 I As Received 

2 1 0911229-21 SMP 1 1 As Received 

3 1 3HOS1124-9cbl ME 1 1 As Received 

4 1 3H091124.9eb2 ME 1 1 As Received 

5 1 3H091124.9Cb3 ME 1 1 AsRecdved 

6 1 . 3H091124.9 ME 1 1 As Recelved 
7 1 SHOS1124-9 LCS 1 1 As Recelved 51 

Standards 

pag$i of I H3 Bench Sheet 

Date Prlnted: 11/25/2009 8:46 

prep Notes 

ALS Laboratory Group -- FC 
LIMSVmlon. 8.314A 

supersedes: 
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i 
i I 44 14 Hotebcok No. 
1 PROJECT Lq.8. 36'10.. 'I4 Continued ~ m m  Fase 

Activity: 4743.70 dpmlmL 

Unceftainty: 34.15 dpmlmL 
Ref Date: 9/3/1998 

Ref Time: NIA 





;?p: r.. &$, -F 2.. 
This s"tandardXeferenceLte& (SpJq&& of;tdioag$+kfh&iSgen:3, & &$gf dismej 
water. The solution is mmtaine.d in a flame-sealed,= borosilicate-glass ampoule. "I3ie. SkM is 'hiended 
f o r . t h $ . ~ $ o n  of Qg%?+e @$@g instrumeilts ::.c:- A;, <, and& -. themoq!o*g a::. of radioche+ prqeedures. . , <  . , 

Rndiolo@d Hamrd .is%% *dl. .3n *..- t2r.i; 

by.ber;tparti~le .... ...,.. - .. emission. a*.L ..  one of the bsta,pmcles escape fr@ rhc S w  ampode, ,D-g the. decay 
nrms no ~homns are emictea. h & & M t e  unshielded dose i&ei at sev~i!lial&i~c~s (a i  oi tho reicrenk 
s ------ ~ . 
time) are given in note [a]*, ~ h e k - i s  no detectable external radiation. The SRM sh&d be used only by 
pernap rn,+ tg$andles;~dioactivez$t;e+ . .. .., , c ~ .  . .t~3!. *. ,g . ' -.&% r.i: .z , 
<r r.. .... rr is&' ?.. .. : d . 3 :  . " " . ! " . . i &  .4 ... '.*. ..*, z..:GI. ; .Y=T r :a . . , ? - c I . , . * . .  * . , .  .. . .>;. .i..... .$ ..., b 13.rcr -... . 

,L..L"~%,' 

The SRM ampoule contains oniy distilledwater. There is no chemicalhazard. If the ampoule is to be opened 
t o f e r  tne..@tiys3be ~ ,ecsy~$~dvp&.p=e is sg:eew 2 . n: .;,..; .. , c ~ , , ~ -  

i. % ?, " .>*I , s  7, 
Storage and Handling -. - 

; > .,,~?.;.. ,.* ' 

The S& should be s622 &d used at a temperatiue6etwe&S.and 65 T. I h e  sol$i% . ican .. cv. unopeni8 
ampoule ihould remain stable and homogeneous until at least September 2008. 

The ampoule (or any subsequent contain&). should aIways be clearly marked as cOn&gihdioactmd 
material. If the .ampouleis transportedit should be packed, marked,labeled, and shippedin accordancewith 
the applidcle national, intemalional, and amiu regulations. The.solution in the ampoule is a dangerous 
good (hazardous matmial) because of the radioactivity. 

Preparation 

Thb Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioa&ty Group,LR. Karam, GroupLeader. The overall technical direction and physical memanents  
leading to cert5cation were provided by U. Lucas and M.P. Untcrweger of the Radioactivity Group. 

The support zspccts involved in the preparation, ccrtifixtion, and issuance of this SRM were coordinated 
through the Standard Reference MatcrialsProgam by J.W,L. ?hwas.  

Bert M Comey, Chief 
Ionizing Radiation Division 

Gaithmburg Maryland 20899 Nancy M. Trahey, Chief 
June 1999 Standard Rcferencc MateriaIsProgram 
Half-life and text revised October 2000 

SRM 49Z7F, page 1 Of;6< . '*Notes and references are rm pages S.?d 6. 



. . . . .. <?. . - 
,A ,* . .- . . 

&commended Procedruefor.Opening the Ampoule 
. !' 

1) If the SRMsolution is to be diluted, it is-ricomin&ided.that.'the diluting solation have acdmposition 
comparable to +at of .the SRM so lu t i~ .  . . . .  ~ , .  . . 

2) Wear eyeprdteotion, g l o w  and prote~live clothing,~@work.over a kaywich a6sorbent paper in it 
Work m a fumehood. ' 

3) .Shake the amp@.to wet all of the, F d e  surface of the ampoule. .&tarn the'ampoule to the . . . . 
upright p~Siti6u . . . . ... . . $ ,  . . 

I %.I. 

4) a e d k  that h ofththe'iiq&d& drained 6iit af ofen~ck  ofihe &ode. .&iecessay, gkhttYtspthe. 
neck to speed the process. 

" .,.. 

5) H o l q g  the ~~ npri&f .... score thenmuwest part qf.the ne@with,a scriie or diamond.peucil. 
,' r t  

6) Lightly wet the,.p~.Sil@6. . . . . . . .  : . This r,e+ces the d &kopagation veloiity and &S for i'blkaikr 
break. . . . .  ' .. ' ,  . 

. . .  '.. . . 

7) Hold t& ampoule"pri&t w i t .  apaper t ~ w k ~ a w i ~ e r ~ . ~ ~ ~ u ~ r l '  jig. Po&tioirth= scored line away ' 

from you. Using a paper towel or wipefto avqid contamination, soap off the top of the.ampoule by 
pressing thenarrowest.part ofthe neoIC'awayfrom you while puIGng thetip ofthe ampoule towards 
you. : . , :: " . . ../: ., 

8) Transfer the solution from the ampoule .a W o m e t e i  or a pipet &"&pensor handli: 
NEYWPIETTE BY Morn 

) ,Sealr 9 unused SRM spiution in a %e-scaled glass ampoule, 3 .possible, to minimize the 
, . . . . .  

'evaporationloss. . -: , .. ' h. 

S e e m  reference [4]*, . . ' .is. 

(..:.;. . . . . .  . . .  . .. . . 
. :..,.. . . . . .  ... .: 

, . . .  . . (  .I: : . > 

... . 



:;<. ,. - .... ...... im..ir. Ce.rfiEed?alues. 1 :,., . "9 ,.. , . :.".. !-.:.;? 

. . 

.... *Notes and refercoas;ze pages . 5 and . 6.- 

: 

L' - I. 
i 
I 

' 
! 

I ! 

i 

x. 
--..i # 

, 
"5 

,. .. 
+? 

. ! . 

i 
i: 

r. -. 
5 

?. 

, $  

' 

j 

d 
1 

i : 
i 

' 

. 

t " .- . -. 1; ?It.. 5 ); .' ,- . - . - - .. .?-- - . ,. -4 
:y?. 

. . . . . .  . . , ; .:., . ....... .. w .t. . 
~oi&on liknsity ,$:, . .,, :ti 

' .... L*'. &&;nuelide: .,9 . : . -.. 
I I ... . . ~efe~eti<&-w., , ;.: I ..? . . .  - 

%ai&acM@ of fh& solution [q..i? 
Relative expanded nncmla@@ @=2) - 

.Unce~%ed GUE a; ,, -.> :,, ..-.*; 

::. :. .. ..:*::;* $. ;:,& ;b $]' 9.' . . . .  . .-.. ,: .:'i 
( o s ~ s r t ~ Q ~ , , &  a . .,. : . 
Hgdraeg* 'G' 

, ..... . . . . . . . . .  . .* . . . . . .  * .".. 
lk00 EST, 3Septernbeci1998 . . .  ; . .-::w ... 

$4.7 kBq-g3' r . .;xi <. , .... :. J...... . 
.. .,. .; .. : > -7 ;"'. <? . .* i* -' 

0.72% [dj [el - .A?. i t,... .:! .. .:...i 

? . -.... .. . ...... .... . .  - .  - .- -. - - - - 
. . .  . ~ 2 : '  ..h pej?ties:... w5>.:;.":" . .  -.. .. --. - - .. - . - - - .- . . - *.-. . . 

7. 

SOU;& desmiption 

~ @ s ~ @ ~ ~ ~ ~ ~ ,  -.-.------._ -'* .' . ' , 

.. ( .  -. ..-q. 

, . . .  . . . . 
Solution mass 

.' L .. ..,? 
Liquid in flame-sealedNIST borodicate-glass ampo~ey:~:,~2 . .  . .-v 

Body outside diameter (165 * 0.5) mm ;sr:.:s -, .EJ - 
prd =&ess--- . ,.. 0 ( ~ 6 o z g m ~  

.' 

Barium content ' 
..i*sjthan 25% 3~ .h: 

h a d d d e  content' .J' ' biithan_Q92@ 
Othcr&eavg e!eni,e@ . .Trace quantities . . .... 

r550 g" .,, t $2 . ..... ..:.>. . ., e ", - .  -. >.- -. -- . -  - - - .- ... .- . . . . . . .  - . -  . , . . - . - 
~ l i i i i i i ~ r o ~ e f i ~ :  , . ... . * . . .  . . ...... ,.w 

,~+fiiss~tisa " 

: :"*-I) : . 
A ." .1'1!00 , . 

I Y S Q ~ , .  ,.? 

. * .1- .'"I.' . "";-." "'-:.. ; 

SoIutio? composition 
P.. .' 

:.>-. 
-0. 

. . .  . . -. 
' - 

. ~-,&i"' .,. 

H20 
:3<IFH0 , . ,, . 

.-*:. ... C; - .  , .-. .;,-*. +... '. . ---- " ; " .L.C&..w.* 

~adio~ogica~~opeai'Bs: . . 

... 
-C!onceritfBtiiiir 

(mol.L-l) . 

55 
. . 6 . ~ ~ 1 ~ ~  .,. 

~dionwLidiC impurities 

Ralf lives used 

Wi t ionmethod  and measuring 
instrument(s) . 

- 

None detected M 
~ydrogen-3: (4500 f 8) d [g] . -- 
4n5 gas counting of SRM 4927E usingthe >TIST length- 
compensated internal gas propoaiond counters and 
intercompa&on of SRMs 49278/4927P using two.4?iB W d -  
scintillation counting systems '[h] 



-,.Input Quantity x,, 
&e. source of uncertainty,; 

. . , ' 

(and individual 
uncertainty components 
: where appmpriate) 

Massic wunt late of ' 

SR&i S e c t e d  - 
for.background p d  

measurements 
. . -.. . .- . . . 

. ~ive-time k] &timated (£3) --- 0.10 1.0 d:lO. ,:: -. .- . 
Extrapolation . , ~stimiied . : .  . ,  6) ' .  : O . ~ O  1.0 , 0x1' 
count-ratevmus-energy . . . i .- . 

*Noten and reiemnoes are dn<ages'5 and 6. . 

-,Method Used To Evalpateu(x,), : 'the standard ll~icertamty of x,, , 
. (A) denotes waluatiunby " 

statistical method&, 
@)denotes ovalnation by 

..&her methods 

Standard deviation &.the niean 
for 23 se& of gas wiiting . 
mea~u~emyg (A) .' ' a 

I I I I I 

R'elative 
Unffiee&ty 
.Of %put 
'Quantity, 

= ( X ) ~ I ,  

(%) )[11 

. 0.18 :: . . . . .  

. 

I Estimated (B) 0.a 1.0 ' 

Relative 
Sensitivity 
.. Fmtor, . ' 

1a/Ith.1I.- 
(x& . . 
lil 

,. 1.0 . . . . 
. , . . . . . .  f : , .  

. - .  . . . . 

02.0 

Relztive 
.tTncertaiu@. 
. Of Output 

Q~~nt i ty , ,  
u,(&$,, 

:i (5%) [kl . . 
O,l&. 

. 



, 

. .. .. >. . . .?.. . - ; it.? . : - , N $ R .  .:.. ., ,. .,,: ..kL,S .. . %  -:..,r) = ,  
i c  . ! . : . 1' -.. :..r;p .?, ' . ".< l i! 

la] ~he '~ iever f  is the SI unit far dose e q d e n t  Sgei$eqnce Ii];:F ,@ is .&pa~.to 0::~ &ern. 
r' 30 -ID0 .. > . , ; ~ 5 .  .V.' ' : ,.-... Distanceborn Ampoule (cm): , ....~. 

A p p r h t e D ~ s . e  Ratt(@/h)!, !, cO.lp~t detectable) .,. ... . : .  ,':; 
:J,'G ',, " . ; :' . '. .',W> ' !>iS*,~.' ... . :  : . . .. ..-, .< 

p] . p& ., . . sated . . . . u n ~ a i n t y . $ p ~ o  ti&& t& gFdar4:unceka&& ..;+ ..:a. ;; -,a ,* * ,  ., .:..;a.l . . ,. ... ,, 
, . 4,. , ?.! Xt:. . ?: .%.?!. ?,: . .:..-._ 

[c]. ::. :Fssic ?ct i@$Lt~~ pre&&dn>e fyithe:pB&.&ty .<.a;.. d*d6?iby . . f&&t&dhi'&s .dXJ ..., :-. ofZ&sample. 
See reference [I],, ;,. .,> . .. . . . .: : .i:L .... . r . *UL. .~ . . ' 7 J 

[ 'Ih:.rep@?.d V;?UT, Y, of massic -..(activity PF ~ m i r  %?%.at ,thy reicrencc h c  .was not 
mcasured directly bur was d e e d  ~?m'me+medd&d.@~~afio'$ ,.a, .. of o@er '~u&$eses?~ & 
bt eqrcssrd as y = f(r,,+x<?: 4), where f 7s a mathematical W o n  derii:iil-horn h e  issumed 
model of the measurement process: 

13 1 
. . 
;I: .. : . 

. . -  r; .n??;c* .i: :. .? 32... :.c - : *. -< ,,, ., I, - . &e.combine~~s&aard . .--.-. . . .; - .\+.G o n c e d w  .: cd"hd-&, of; &&;Z' -a z.:. is . th6 ~oubvegquarerqot~iif'the.sum . .... -.- of the squares . ., ~3+ .- - 
of.th= .. . ,. components ..;. of combs , ii., . ,cpen~3, . . . v , . $ .  ., . :  . , 2 .>.7:,. 

+;.>hd*f 
'The cambimed standard unc&&Q IS mulbplied b$% ;covera&$icctor 0f.k =' 2 to . ' d$h  U, the 
expanded rmcehhly ofy. 

.. . , I 
Since it on b r  assumed that the posn%le estimated values of the massic a&ry are approldnately 
noqd ly  dimbuted with ?ppr&ate sm_d$dFyiaion $&)?,the y @ o ~ . v a l u e  oi the massic .... 
a q , b  b&cd&@'lic *..<. in & $tervaIy zt,p& alhl of confi~eGc'of appr-t61j.$5 percent -..,.. . , .A ,-.... . X?P.  J2.7: . . . t'. .,:' ;..i.: ,> 

% Y  .*. tr  ::, For further information on the expres5on of d a i n t i e s ,  seerefcfenoes [2] , p d  [3];" 

[ e  iLe$.$~aehst,sSfimatea~"ed '& palup of ~ ~ c $ g t 7 s d & ~ ~ ~ ~ ~ , $ ; h p o r i b . ~  y$g"a a-h s-a:ti $ s . ~ :  &hence.the :.. .a :?: . & ~ % f a e  exp6i8iincertaintj 
:.:',. . I  j :. ,.&put k ody ap$&na t~ l cnb$ .  That 

is .to say, of thg'&&&,tu".&..large an$ &* &'-. % is.h. 

uncertainties waluatedby s ta~ca lmethods  (eg;the relativeesian&rd dkvidti'&i oftb<%dard 
devi$ion.of.~h$,meanfor t h e ~ i c r e s g o n s e . % . a W ~ t e l y  .5),apd for uncata*ti% evaluated, 
by qtpF@tb9ds.[<@&?&5! easl~ye v ' ~ t e @ r  ugder esbhatedby *bstantial ar*,unts): . 
Thcunknown d u e  6f the expandedy&yty %Felievidtq;liein / I _  t h e i p t ~ a I v / 2  ..,,.,. . to W , C. l e  ,, within 
a factor of 2 of the estimitedvdue). 

' 0. 

7 .  

[ ,, Thei'eitimatedE@t of d'b;t&%an for radi&$@ic. @@tips is 300Bq-g-': . 1. .:.:. 
. . .. l'l . . .., .. .". .. <, 4 .  .4.S? . .ji ... " 

[gj .jme Qtat'&iin'de&ty is the hce.ty. See refer&ce,[q; .=.: 

.- ., . . 
[hl se&& ~ ~ . ; o u n ~ ~ & i ~ i i e ~ ~ t s w c i 6 , ~ a ~ ; ~ ' t ; i e . S ~ . 4 9 2 7 E  d-g:lgyx &j 1999. 

The SRM 4927E solution was intek'comp&2dwith the SRM 4927E solution k g  liq~iddchtillati~n 
muntin5 

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

SRM4927F, page I af 6 



< 

fi] The relative change in the mtput quantityy divided by the relative change in the input quantityx,. 
If lEyI&,1 -(x,'y) = 1.0, then a 1% ch,~ge,inx, results m a1% change my. Jf /Q/ibr,,J .(.), = 0.05, 
then a 1%'&ange in x;'~esult$ in a 035% change my. 

2:: 

[k] ~elatmkcom~onent of conbided &dbduncertainty of output qui$tityy, rounded to tm.significant 
figures crr less. Thc relative component of combined standard uncertaiuty ofy is given by 3Oly s 
I@I?all .u(xl)ly = IQ/2zll .(xJy) .(XI)~.I. Thenumeridvalues ofzi(%;)kl, lEyIZxIl -(A&), aridul(y:ly, 
all @memionless quantities, are listed in c o I y  3,4, and5, respectively. Thus, the value iq column. 
5 is equal to fhe value in column 4 multiplied by .the value in dumn 3. The input qwfities are 
independent, or very neaiy so. h c e  the mvariances are z e ~ o  or negligible. : ' ' . 

. . 

[m] The' &lalive s&d~d'unckt:aioty of ~ - t ' &  determinkd by the relative stan'dird mertainty of A (ie., 
' of the balEliicJ. ' B e  rzlatke standardmrLainty of f is ne&gi%le. 

. . .- ;. . 

[CJJ ' h e  standard nnceaainty.for each uqaetedred impurity that might zeasonablj beE&ecte'ti to be 
. , r  preseqt is estimated to be egual to tpe est+t,ed limit of d~tection for tliat impurity, ~ e .  u(x&x, = 

.loo%. /@/%I .(@) = I(I"&$onse ~ , m  Bq 'b.f. ifi1~urity)7(1&~6be per Bq..of H-J))..{(Bq of 
hpmity)I(Bq of E-3)). Thus u,&)& is thc.relaWe. chauge in y if the imp* were present with a 
massic activity equal to the estimated limit of detection. . . . .: . . , 

[I] '1nternational01;8&ti~f& ~dar~&ation(IS0),1~0 ~la~,iards~andbook- and Unifs, 
1993. 'Availa~le fzom the American NationalStandads Institute, ll We& 42nd Skeet, New Y~rk, 

. 3 '  10336, U3A 1-21?-6424900. . . ,A: . . 

[Z] Ir@manod Orgmkation for Standardization (ISO), Grade to the Ep=uion of Uncerrainty in 
.Meamremmt.l933. Available from the AmericanNadana! Standaub Inrtitute, 11 West 42nd Sneet. 

. . 
131 ,: P.. N. Taylor  and'^$. .Sup& ~uidelbrei for EYII~U&I~ nndApres& ihe U?femrinty of MST 

ivlensuremolf Results, NJ.S.Technical Note U9&1%94. ~vailablc:hom thc Sup-iendent or' 
Docnmmn, U.S. Govcrmen:Printiag Otficq Wa6hington, DCZ0407, USA. . 5 .  

.:' 

.[4] National Council on Radiation ProJection apd,.Me~~uremeut~~ Report No.'58, A Xandbmk of 
Rndioaaivity Memwemtr & c e d d ,  S e m d  Edition, 1985. Xvail~.hle 6 the National Council 
on Radiation Protection and Meaqxements, 7910 Woodmont Aven5 B e t h e s a w  20814 USA . . . . c .  

[5], .L& Lucas and 2 0 .  Untemge+.@mpreh~ive Reviw. a@ ~ a Z B v & ~ n  of the H4-Life qf 
ZMhm J. Rcs: Natl. Insi St~d'Technol. 105,.$41:549 (~DD):):' >La,* . 

..i ..., .... . , .)" - . : , 
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DOCUMENTATION 



Liquid Scintillation Counter 

Instrumentation Cali bration 

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 10129/09 mh 
COUNT 

DATE 
11/28/2009 
f112812009 

1 1/28/2009 

11/29/2009 
11/29/2009 

11/29/2009 

11/29/200.9 

1112912009: 

11/30/2009 
11/30/2009 
11/30/2009 
11/30/2009 
11/30/2009 
11130/2009 
12/1/2009 
12/1/2009 
12/1/2009 
12/1/2009 

# 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Sample ID 
3H091124-4CB1 
3H091 124-4CB2 

3~091124-4083 

3H091124-5CB1 

3H091124-5CB2 

3H091124-5CB3 

3H091124-6CB1 

3H091124-8CB2 

3H091124-6CB3 
3H091124-7CB1 
3H091124-7CB2 
3H091124-7CB3 
3H091124-8CB1 
3H091124-8CB2 
3H091124-8CB3 
2H091124-9CB1 
2H091124-9082 
2H091124-9CB3 

Count 
Duration (min.) 

3.0 
30 

30 

30 

30 

39 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Average count 
Duration (min.) 

30 

30 

30 

30 

30 

30 

Count 
Rate (CPM) 

28.70 
29.27 

28.10 

27.17 

28.40 

28.97 

29.60 

29.00 

29.17 
29.53 
28.17 
27.47 
29.07 
29.23 

27.63 
30.67 
28.87 
29.73 

Batch Average 
Reagent Blank 

28.69 

28.18 

29.26 

28.39 

28.64 

29.76 

Lower 
Control Limit 

25.76 

25.27 

26.29 

25.47 

25.71 

26.77 

Upper 
Control Limit 

31.62 

31.09 

32.22 

31.31 

PASS1 
FAIL 

PASS 

PASS 

PASS 

PASS 

31.57 

32.74 

PASS 

PASS 



H-3 Swipe Quenclt Curve Background and EfJiency Determination 

Calib. Date : 10/26/2009 

Polynomial Coefficient 
I Efficiency I Background 

xAO 1 3.7192E-011 6.0669€+00 -- 
xAl 1 -1.1270E-031 6.9704E-03 

H # Range 
Low = 113.6 ' 

High = 283.3 

. 

Sam~le ID 
3H091124-6CB1 
3HO91124-6CB2 
3H091124-6CB3 

, 

Corr. BCPM 
7.035 
7.030 
7.039 

H # Check 
OK 
OK 
OK ' 

. OK 
OK 
OK 

. OK 
OK 

OK : 
OK 
OK 

. 
OK 
OK 
OK 
OK 
OK ' 
OK 
OK 
OK : 

OK 
OK ! 
OK 
OK I 

CPM Corr.Fac1. 
-0.265 
-0.340 
0.169 1 

Pos # 
26-5 
35-5 
60-6 

Sample ID 
091 1227-1 
0911 227-2 
091 1227-3 
091 12274 
0911227-5 
0911227-6 
0911227-7 
091 1227-8 
091 1227-9 

0911227-10 
0911227-11 
091.1227-12 
0911227-13 
0911227-14 
0911227-15 
0911227-16 
091122717 
0.91 1227-1 8 
0911227-1 9 
0911227-20 

3H091124-6MB 
3H091124-6LCS 

3H091124-6LCSD 

Average= .-0.145 

Efficiency 
0.2237 
0.2288 

: 0.2237 
, 0.2241 

0.2586 
0.2332 
0.2288 
0.2225 
0.2152 
0.2272 
0.2262 
0.2432 
0.2129 
0.2219 
0.2429 
0.2239 
0.2317 

: 0.2097 
0.2226 
0.2153 
0.2170 
0.2227 
0.2244 

H# 
138.9 
138.2 
139.4 

Background 
7.129 
7.098 
7.129 
7.127 
7.037 
7.070 
7.098 
7.137 
7.182 
7.107 
7.114 
7.008 
7.196 
7.140 
7.010 
7.127 
7.079 
7.215 
7.136 
7.181 
7.171 
7.135 
7.125 

Pos # 

26-6 
26-7 
26-8 
26-9 
26-10 
26-11 
26-12 
35-1 
35-2 
35-3 
354 
35-6 
37-10 
37-11 
35-9 
37-12 
35-11 
50-1 
50-2 
50-3 
60-3 
604 
60-5 

Obs.CPM 
7.30 
7.37 
6.87 

H # 

131.5 
127.0 
131.5 
131.2 
118.3 
123.1 
127.0 
132.6 
139.1 
128.4 
129.3 
114.2 
141.1 ' 

1'33.1 
114.5 
131.3 ' 

124.4 
143.9 
132.5 
139.0 
137.5 
132.4 
130.9 , 



H-3 Swipe Quench Curve Background and Efficiency Determirzation I 
I 

I 
Calib. Dyte : IO/2612009 

I 

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

I 
I H # Range 

Low = 113.6 
High = 283.3 

Polynomial Coefficient 
Background 
6.0669E+00 
6.9704E-03 

xAO 
xA l  

Efficiency 
3.7192E-01 

-1.1270E-03 

I 

Efficiency 
0.2337 
0.2281 
0.2188 
0.2279 
0.2241 

Background I H #Check H # 
122.6 
127.6 
135.9 
127.8 
131.2 

Sample ID 
0911227-21 
0911229-21 

3H091124-9MB 
3H091124-9LCS 

3H091124-9LCSD 

7.815, 
7.8508 
7.9071 

7.851 I 7.875, 

Pos # 
16-12 
50-9 
29-2 
29-4 
29-5 

OK 
OK 
OK 
OK 
OK 







H-3 Swipe Quench Curve Background and Efficiency Determination 

Calib. Date : 10/26/2009 

Polynomial Coefficient 
I Efficiency I Background 

xAO 1 3.7192E-011 6.0669E+00 
xAl 1 -1.1270E-031 6.9704E-03 

H # Range 
Low = 113.6 
High = 283.3 

Sample ID 
3HO90422-3681 
3H090422-3CB2 
31-1090422-3C83 

Average= -0.229 

Pos # 
25-1 
25-5 
25-9 

Sample ID 
0916023-1 
0916023-2 
0916023-3 

3H090422-3B01 
3H090422-3802 
3H090422-3803 

Efficiency 
0.2216 
0.1497 
0.0622 
0.2298 
0.1476 
0.0574 

H# 
132.3 
129.3 
128.8 

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

H # 
133.4 
197.2 
274.8 
126.1 
199.0 
279.1 

Background 
7.226 
7.671 
8.212 
7.175 
7.683 
8.242 

0bs.CPM 
7.16 
7.38 
7.07 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 

Corr. BCPM 
6.989 
6.968 
6.965 

CPM Corr.Fact. 
-0.171 
-0.412 
-0.105 



3; El, ,z Z?: 1-11 g: 3 
USEHI 4. 
I'RESET T I M E  : 
DATA CALL  r 
COUIV'T BLAl\llc: r 
'rwn PI-IASE r: 
SCI:i\lT1LLA'I'OR :: 
L.Cll\i LEVEL t 

~d B_ , x ZKI' --IF$ 1.- 26 CICT 2009 10x12 
CDMIVIEMT : L S 6 0 0 0  

60.0C) 
CFM W# :YES SAMPL.E REPEATS; 1 P R I  hlTER r STD 

l\lD ICtb t 1\10 IREPI- I Cfi'l'ES I 1 RS232  :;EDIT 
NO AnC : NO CYCLE REPEATS : 1 

LIQUID LUMEXr NO LOW SAMFLE REYr 0 
YES HALF: L I F E  CDRHECTI OI\I DATE r: none 

GI-IAN t 50 ,, C) - 2 5 0  ,, O "/.ERIIC)R :. 1 . 7 5  FACTOR :: 1 ,. 001i1000 131~:G. SUB I: 0 
Ct-lMU :: 4.50 ,. 0 - 9 ,, 7 %EHli'C3R':: 21). 00 FACTOR r 1 ., 0 0 0 0 0 0  HIeZG. SUEf r O 

1992.89 
IEI85. C70 
.%731. ,. 13 
14.99.31 
12!85.78 
I07.L .  13%' 
894.86 
'737 ,, $7 
h44. :irl. 
928 ,, CIR 
499,36 
593.26 

6 . 5 8  
7.2W 
7.78 
7.83 
7.10 
'7 ,, 1.2 
7.1.7 
7.17 
8.35 
7.80 
8.70 
8. 7 2  



BSF version 
Instrument Tvue 
Data ca ture- bate 
user F i  7 ename 
user Number 
user I d  
user comments 
Preset count Time 
Cal cu1 a t i on  a ode 
H# selected 
sampl e Repeats 
P r i n t e r  Outout o ode 
Blank count' 
IC# o r  SCR selected 
Real i cates 
~ ~ 2 3 2  Output   ode 
TWO-Phase selected 
AOC choice 

LOW sample Rej6ct Count 
Low Level Select ion 
H a l f  L i f e  cor rec t ion  Date 
window L imi ts  window 1 .~ ~ -- ~~ ~ ~~ ~ 

Preset %Error I s 0 1  
Norm ~ ~ l t i ~ l i e r  Is03 
Background' CPM 1 
window L imi ts  Window 2 
Preset %Error Is02 
Norm ~ u l t i p l i e r  1so2 
Background CPM 2 
nl pha/Beta D iscr iminat ion  

Sam Rack Time H# 

I i s  6000 
: 26 o c t  2009 09:14:01 
: C : \  . . .  \LS WINCONNECTION\DATA\USER04\UN102601.BSF . A . . 
: 3H : 5-ML, 10-ML 
: LS6000 
: 60.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: EDIT 

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

&v- LO d741 
Page 1 



PAGE:: 1 

X .,El; Z S  PJ ;; !5 -- 
LJSER :; 8 .' 

F'l'tLYSET T I N E  ; 
DATA CAL.C x 
COUNT RLAIiIK : 
TWO PI-IASE :: 
SCIN'TILLATORs 
LOW LEVEL. :: 

- P l  L ,, 3L $ 2 8  ,--PI111 2 7  OCT 2009 0 2 : 4 1  
COMMEIVT : I-ShDC10 

18ii. (30 
CPN +,.I# .:YES SAMPLE REPEATS: 1 PRINTER :, STU 

NO I C #  : NO REPLICATES :: 1 135232 - :: EL1 1 T 
NU fine :: WD CYCLE REPEATS : 1. 

LIGlUID L.LIIIEX ; 1\10 LOW SAlviPLE RENT.: 0 
YES HALF L I F E  CORRECTION DATEI r i  an e 

CNAI\I:: SO .O .- 250.1) XERROR! 1 . 7 5  FACTOR:: 1. .. 0Ci0000 HKG .. SUB :: O 
CWAlii :: 4 5 0 .  0 -.. 900. Ct XEFtRI:lR:! 20 .. C i 0  FACTOR :: 1 ., 000000 BKG. SUB:: 0 



BSF version 
Instrument Type 
Data capture Date 
user F i  1 ename 
user Number 
User I d  
user comments 
Preset count Time 
Cal cu la t ion  Mode 
H# selected 
sample Repeats 
P r i n t e r  Output Mode 
Blank count' 
IC# or SCR se lected 
Rep1 i cates 
~ S 2 3 2  Output Mode 
nvo-phase selected 
AQC choice 
cyc le  Repeats 
s c i n t i l l a t o r  choice 
Lumex selected 
LOW sample Reject count 
LOW Level se lec t i on  
H a l f  L i f e  c o r r e c t i o n  Date 
window L im i t s  w i  ndow 1 
Preset %Error I s 0 1  
Norm ~ u l t i u l i e r  Is03 
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 
Background CPM 2 
~l pha/seta DI s c r i  m i  na t ion  

. - 
: LS 6000 
: 27 Oct 2009 02:45:15 
: C:\ ... \LS WINCONNECTIDN\DATA\USER08\UN102701.BSF . 8 

~ 

: 180.00 
: 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 

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

Page 1 
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Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

I I 
1 0916922-3 SMP 1 1 sample pcll l  I -3 , 
1 0016022-4 SMP I 1 snmple pCill 1 1 -fL 1 ,, 

I I / 
'I JH090422.ZBlC ME 7 1 sample pCW 

I T  
'(0 / 

1 3H090422.2Bll ME I 1 sample pCl!l ,I / 

I 0316022.5 SMP 1 1 sample pCUl 

1 as lsou-e  SMP i I smmpi. PCUI 

1 0915022-1 SMP I 1 sample PCMl 

1 0916022.8 SMP 1 1 sample pClll 

---- 
1 0916022-9 SMP 1 1 sample pClll 

. . - 
1 0916022-10 SMP 1 1 snn,ple pClll 

1 0916022-H SMP 1 1 sample P c a  

1 W16022-12 SMP 1 . I salnpla pCill 

1 lH090422.2801 MB 1 1 sample pClll 

i 2H000422-2BOi MB I I sample pClll 

1 1H090422.280? MB 1 1 sample pCUl 

1 JH@90422-2BOI MB 1 I sample p a n  

1 3H090422-2806 MB 1 1 sample pCUl 

-1 111010422-2801 MB 1 1 sample pCln 

I I -11 I 
1 lH090422-2811 ME 1 I sample pcil l  

. /  

:.i~?;A.$-T-@~v<~7~>i;r,~;F<~T,T-72~~7.:r. -. ..m..7 :z,--T*: ..;;:,.* i?sz: $zs2< ~ ;<...<<T: ,:?:,->7.3F,;:<<:,TF7; ;;;., 1 ~ ~ ? ~ ~ + ~ ~ . ~ . , ! : ~ ~ ~ ~ ~ : : ~ ~ . ~ ~ , L ~ ~ ~ ~ ~ ~ ? ~ ~ ~ & @ S ~ I , U ~ ~ Q ~ ~ I ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ; : . . ~ ~ < ! ~ ~ . ~ ~ ~ ~ ~ ~ ~  : : . ~ . . . . , ~ 5 . , : ~ ~ 7 ~ < , G ,  1 
Soln # Nuclide SolnlD Prep Conc Unils Prep Dale Aliquot Unils Pipet ID 

S1 H 3  699.3020.95 88.189.1Z DPMlml 04122109 0.1 rnl RS.008 

I 
I 

Qge I of 3 1-13 Ins t rument  Sheel ALS Laboratory Group -- FC 
Date Printed: 6/9/2009 ,1435 LlMS Verrim: 6268A 

Supemedes: flk 

r ~ n o s o ~ ~ ~ . ~ s o ~  ms i I ~ . ~ p i ~  p ~ i ~ ~  

1 3R0'104PZ-2806 MB 1 1 sstnple pCVl 

1 3H090422dBOI MB 1 1 sample pCUl 

1 '  

-S 
-b 
-1 
-8' 
- 
- lo 

/ 

/ 
/ 

! / 
I -11 
cL -/I. 
30 - I  

\ -L 
\ -3' 

-c / - 

-6 
/ 1 -7 

/ 
/' 

/ 

/ 
/ 

\ -8 
I -0 

-S 

/ 
/ 
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1 Reviewed By: DBC OK Review Date: 412312009 

( Non-Routine Pre-Treatment? Y I @ Batch: ---J;fL Re-Prep? Y I @ Batch: , Prep QASS I NCR? Y 1 I@ 

Radiochemistry Prep Worksheet 
ALS Paragon 

Prep SOP: PA1 700 Rev: 10 

Prep SOP: NONE 
Matrlx Class: liquid 

i,RFe~Batcliis~~ogo+~~~Bi;.:;r'.;;::;:~.:, , +, , ' , . . *a,, . . . ><,+ ..,. y..,c.r>,:::;$ -. lk~...:; :,., :,;p: *:,> .,.:,.,. re;,;.; 

:b,~i:;;:iGih?>:.b.;i;::r: :~:~~:::r~.:.;:t ,i:2;$;, .jj,::~~~;;.:~:2,,;:: 

Prep Analyst: Derek B. Cadufl 

Prep Date: 4/2212009 
Prep Dept: RS 

,.-.- _- 

Balance: 

Balance: 

Cocktail: UG LLT 
Cocktail Pipet: T-002 
Aliquot Pipet: US-015 

Comments I _ ....... , . . . , . . --. . .,. .. . . . .~ . . . ... .. 
[UG LLT LOT#97-000401 . . . . - . . . . . . . . . . . . -. . . . . - .. -. .. - - .. . ... . . . . . .. . . . . - . - . ... -- .. . .- - . .. .- ... . - . -. . . . . . . . -. . .- .-- . . . --- .- --- . . . . .. .. . .. .- , , . . . . . . . .. . . . - . . . , . . . -. . .. . . . . I 

Spiked By: Dereic 8. Gaduff nate: 112212009 

Witnessed By: JellKujawa Date: 412212009 

mmw,wL--. 4*t,q: ,,><L*J?$,.p>)p?:33y~F !7p~~~:~~~5~$pm&*~i'ay~'~.::~,~v?*-~~$~~3~~;~~;~-;$~~~!:~ 
x; .. 26" -. ~.~.~~....~,.~.:~';i~~!~~~~:,.a!Sb! ~e~SolU, !. 1 1  . orm? rpn1$2:ci;:':'l-!i.,.. :.., 

Soin # Nuclide SolnlD Prep Canc Unlls Prep Dale Aliquot Unils P i ~ e l  ID 
51 H.3 699.3020.95 88,489.122 DPMlml 04/22/09 0.1 rnl RS.000 

salnp /Prep / Lab! 
NUm Num 

F 
0 

Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: 0 I/ I Y  Y - 
Date Printed. 412312009 7'51 LiMS Verrim 8 255A 

sample ssmpre I 9C / Oisll I InitAtq ) Fin Alq / Prep Basis PuwlyslsVol.(mlJ 
Type No. 

Standards ?re0 Noler 



Radiochemistry Prep Worksheet 
ALs Paragon 

~ I prep Procedure: H3 . Prep Batch Not Validated!!! ReviewedB~ Review Date: ' 

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

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B Caduff O& Balance: C o c k t a l l :  

Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: 

Matrix Class: liquid Prep Dept: RS Aliquot Pipet: 

I 0 , I . I  . ,  I I I, I 
I 1 0416022-1 SUP 1 1 A= Reorlved 51 DUL N~TRPMETHANE ADDED 

2 1 0916022-2 SMP 1 1 As Reesived S1 I S  

3 1 0916022-3 SMP 'I Reeoiwrl S1 ?n 

L~u ID 

. . . . . . . . . . . . . . -- 
n r as is02~-n  SMP I 1 ~ a ~ e s o i v c d  SI 45 

5 1 0919022.5 SMP, 1 1 AS Received S I  60 

5 1 0915022.6 SMP 1 1 AS RBCOIVB~ S1 75 

7 1 ' 0916022-7 6MP 1 1 ASRcrelvod S I  90 

8 1 0916022-8 ShlP 1 1 AsRsoelved S I  - . 105 

9 1 0915022-9 SMP 1 1 AS Recdved S1 120 

I 0  1 n916022.10 SMP 1 1 As Recolved S1 135 

i1  1 0918022-11 SMP 1 1 A s R ~ c d v e d  51  150 

1 2  1 0916022-12 SMP 1 1 As Racelved 51  166 

13 1 JH090422.2801 MB , 1 1 AS R ~ c e I ~ e d  0 

14 1 3H090422.2802 M8 1 1 AsRectived 15 

16 1 3H080422-2801 ME 1 1 As Received 30 

16 I 3H096422.2804 ME I 1 As Received 45 

17 1 3H000422-2605 MB I 1 AsRecebod 60 

18 1 lHO90422-2806 ME 1 I AsRsseivcd 75 

19 1 3A090422-2807 ME I 1 As Received 90 

20 1 311090422-2808 MB 1 1 AS Recslved 105 

21 1 JH090422.2809 ME 1 1 AsReceIved 120 

Z Z  1 311090422-2810 MB 1 1 As Received 136 

21 1 3110110422-2811 ME 1 I AO ReEsIYsd 150 

21 1 311090422.2812 MI3 1 1 AsRcseived 155 

PC I Dish / !nil n l q  I F I ~  A14 I P r ~ p B a r i s  I ~ n s l y s l s  Vol.(ml) I II prep Noles 
~ y p e l  No. 

F 
0 - 

Page 1 of 2 . H 3  Bencli Sheel ALS Paragon Supersedes: Ao/+ - 
Date Printed: 4/22/2009 11:14 LIMSVersIm 6.255A 

IamDle samole , I 



............... ...... Radiochemistry Prep Worksheet ....6i .~p~g$;~.tcl,..~~0~~4~&~:~j:ii::..~~:.. ..).lii2i.. : . I  .* s fe ..+: 
. .  . .  A i S  Paragon --:.:< .:. . ................... :,..,. ::,.:tL: ?..:. .... :. ,..: ..:*: .,>. ...,:.:;: .....< >;.., b'.:,:,. 

/ Prep Procedure: H3 
- 

I Prep Batch Not Validated!!! R,iewedm: Review Date: 

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

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

Matrlx Class: llquld 

Prep Analyst: Derek 8. Cadulf dc 
Prep Date: 4/22/2009 
Prep Dept  RS 

Balance: 
Balance: 

Cocktail: 
Cocktan Pipet 

Aliquot Pipet: 

San~p Prep ~ a b i n  prep Noles 
NL,", NU," I 

Comments ........ ..... ..................... ... ............ .............. ........ .- 
juG iii Loin 9 7-f10yar ldl^ - 

... .......... ..................... . . . . . . . . . . .  .... ......... ........ ....-............. ............ ....... ~ . .  -- -- ..................................... -- - --. ' ' I 
Sptked By: 8 hc 

Witnessed By: 

..<.?mTsii_?./.Ci.., v3 . __ , ,: _ ~ ; * ~ ~ ~ : ~ ~ ~ ~ ~ ~ : ~ , ~ ~ ~ ; ~ $ @ ~ ~ ~ ~ ~ ~ $ p ~ ~ ~ s ~ " $ ~ ~ ~ ~ j ~ ~ ~ ~ ~ ~ ~ ~ g ; ~ . ~ ~ ~ ; ~ j . ~ : , ~ : ~ ~ ~ : ~ ~ ; , ! ~ ~ ~ ! > .  

Soln # Nudide SolnlD P r e ~  Conc Unils Prep Date Aliquol Units PIpellD 
S1 H-3 699.3020.95 88,189,122 DPMlml 04/22/09 0.1 mi RS-008 

6 % ~ .  

r 
0 - 

Page 2 of 2 H3 Bench S h e e t  ALS Paragon Supersedes: -!?? 
Date Printed: 4/22/2009 11:44 LIMs verrim: 8.25% 
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.... Radiochemistry Prep Worksheet ;;;pp6pg$4ifiy;i3~d'g&J2~;3~';y;;;;:9':;: . ..:,.. .. ... . . . .  .. ALS Paragon , , , 7 c...: ...., : ....... . :..... ....... z!;..~. !., &. ,,<., ..-:' , :;.(.,::,:.. ,%* :  

,---. ............... I Prep Procedure: H 3  
.- . .......... - . -- / Prep Batch Not VaIidatedI!! ReviewedBy: Review Date: 

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

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B. ~ a d u f # ~ (  Balance: Cocktail: UG LLT ' 

Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002 

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

Prep Basis ~AnalysisVol.lmll~ I II Prsp Notes I 
1 AS "essivsd 

2 1 0916023.2 SMP 1 1 A3 Received 51 

3 1 0916023.3 SMP 1 1 Ao Received $1 

4 1 311090422-3801 MB I 1 AS Received 

5 1 3H090422-3802 ME 1 1 As R=cslvad 
6 , 1 3H090622-3803 LCSO 1 1 AS Recelved 

CD='me"ts . 77 b@yd( . - ........... .... .... . . . . . . . . . . .  Ilia LLT LOT A - . . . . . . . . . .  ..... . ......... ...... ' I 
Spiked By: Derek 6. Cadull o ~ C  Date: ~ f i l / o q  

Witnessed By: 7 Date: (l[#br 
~~~~t.2~,~~~~E~"4:~P<dd>~bf~~33'~,,,,,l.i5,5- 55555 5555LLLLiiiiii l. l.8.i.C 9.. ........ I S  ........... li... , . . :~i.Ye~#$;~$:;~;;:.i,. ,.., . , , ib"..$t$f&?fi8>i$~$~~~$i;j;3~$;X$.:~?:::;.~~2.;j~~ 1 
Solnlt Nuclide SolnlD Pree Conc Units Prep Oats Aliquot UnlLs Pipel ID 
S1 H 9  648.3610.05 2.827.459 DPlvVml 04122109 0.1 ml RS-008 

0 
- ,  

Page 1 of 1 H 3  Bench S h e e t  ALS Paragon Supersedes: 
.y!$ 

Date Printed: 4/22/2009 11:47 LIMS Verrim 6 . 2 5 5 ~  







Hydrogen-3. RadioactiViQ Standard 

) 

ThiE ~ a r d R e f e r e n c e M a t e d a l  (SiM) am& of radioactive i~dmgen-3, as as, in 5 mt of dis%d , ! ! 
water. The solution is atsinedip. a Bame,seaIedNLST baru&ate-glass ampoule. The SRM is i n t a i d  1.  
for the fherationofbetapartic7ewmfing~nts andfar aremonitoring o f ~ o o h e ~ p r o c c d m e s ,  . . 

. . ~3% Brn~m~ 32tittit.e of ~ t ~ r n b g  %ec$nal~gy :**J 
, .CttrttEbate ' p + ~  ED mFV : 

, E d  5-07-95 
Standard Reference Material 492723. 

T'bs SRM amp& w d m  h~&o&-3 with a .iotal ad%i$J d ' 
' $3.2 MBq. Hydro-3 &cay€ 

by be ta -pa rEoX.~Si~  Nwie of tbe beta particles escape fim the SRM ampoule. 'Enkg the deny ' 
' I 

pr~cessnophotrms a r e e m  Apprmimate~Jfrielded doseratar, at mesa1 &hmw (8s dthe refcraw 
. h e )  are &en in note,[a]*. There h no dater&& exbdradiatiori. Tbe SRM shcmId be used only bg 
p m q s  qualified to handle radioadme material. j 

i . 

Tho SRM mpnb wn$inacniy dMIedpwhv, lEoro& no ohomicalhazard. Etha ampoule is to boopenad 
to W e e t h e  solutirm, the recommnrded~ocedmeis #vmonpage 2 ' . 

! .  
. Sb&e BnaHanW . . . . 

Tha akpoale (a spy &sequent mntaina) 8hovId 8 h e g ~  be desrly marked as mntaiukig 
mat& Iffhe mpoulei6 transporteditshooldbepacked,~1abe]ed, and skped iu  accmdancewith 

' 

the applicable n a W J  igunaiia and canicr regnWions. Tie 8ohkn in @e amp* in B dqmm6 . . ' 
good @amdoosm2f+ becvlse o f t h c ~ a c t i v i t y .  . . 

. . ~ ~ p & n  . . 
!Ibis S i x a d d  Retrencce ~a'mid &s ureuared in the Ph& la bar at^^ 1- Radiaiiicq D i  . . 
~adiozctim& LXKYm, amnpamnp~Loader. '~ho o&tuc~diredtion andphydcal meaz&eds 
:cadkg to ca66mhwere  ?rovidsd by L L  L . m  a d  M.?. Unterwaga; ofthe RadioaciviiY m. 
The suppm sspeets inyoived ia the prepeioa,  e&Ecation,'and 5s- of tbir SRM wue ooordjnaicd, I throna the Standard Reference M a t e d 8  Pmgtam by J.WL Thauas, . 

. . 

. . Bat  M Cmey,  act . Ionizing Radiation Din'Si~' . . I 

W t b s b w g ,  Mqland 20899 NanogM. '&hey, m e f  ' 

June 1999 Sfmdasd Reference Matedab P r o p  . 
Ha?&& and text r d e d  October 2WO 



If the SKidsohrtioa in to be diluted, it j.9 iectdmbb8ad that ihd diI0.ting solution haw a composiiion 
comparable to that of the SRM schth .  

Wear eycpoteEtion, glove.$ andpro tak  oIothingaFdwork over a baywith absorbent paperin it 
Wmk in a imne hood 

shds tho ampoule io wet all of thekid.?. smiace of the Retnm &e ampoule to tb 
qdgg posiiion. 

(jheckthat all of the%@ has drained ont of the heneck of the ampauk. If n e c e q ,  g e e  tap the 
- 

&to speed the process. 

, ~ d j n g t h e  amponleupright, thesw?&partof the** a sorihe or diamond pen& 

EgbiFfqdthe scored line. This r& the ma& ppagation veIooitg and makes for a cleaner 
break 

&Id the aibpbuleI&hi* a pa~mto~el ,  awigm, masrrppmtjig. Positionthe smedlina awsg 
from you Using apapertowsl otviSper to woid contamin&on, map offthe top of the ampanla by 
pressing the narmplestpart of then& a w a y f s o m y o u ~ ~  p* the tip of the amp& toward6 
7m. 

Trsasa the solution from the ampoule ping a py-W or a pipet with die?& ban& 
' ~ ~ B Y M O V P I  

Seal rmy w a d  SRM aoMim in a Sams-&d #ab ~ n q d c ,  i? pomig to minimirr.fr~ 
ewpmtim.l08& . . 



RefmerWtime . I I200 ESP, S Sept* 1998 

Massic nclivitg offhe s o W n  [c] 6347 LBq-g-' 

Ampode 6peoiCcakm ' , Body outside diameiw (165 * 05) man 
'Wall TkJckncss p,60 f 0.04) mm 
Badma content. Lqsthan2546 . .. 
Lzadsudde wntant .LMathanD.OZ% , 
Othe! beaqebmntr ' Ram quantitbs 

. . 
Chanrloal Ropatiea: 

RadiOl~~calProp* . 

hksFtac th  
(g-g-lj 

x a d i & m o i m p *  

Hnlpmused 

'caiitmtirm method mi memi+ng 
w s ]  . 

. 

' Concentration 
(mal.L-l)). 

& 0 ~ 1 . ~ o s i t i o n  . 

None &&dad [fl 
Hmgen-3: (4500 5 s j d  b] ' 

' 

47~13 gas o-ting of SRM 49278 nsing &e NST length-. - 
~ n s a t e d i n ~  gas pmporiional c m t a  and 
intmompaisfm of,SF&h 4927BI4927Pvsing two 4u% liquid- 
sEintjIntion bm&g systems [h] 

. Chemical 
Formala 





' m e  Sinzm is e e  SI unit fsr dose quivalcnt Sco rcterencc [I]. LXc. pSv is equal to 0.1 mrwn 
DinaDcc fIm Amponlo (cm): 1 31 ' 100 . 
Appr&zze Dose Retc (pSv/h): <O.l(Noi detc~L&lc) 

T ~ S  stitadunmhinqis two ~ E S  ihc standardknmbjniy. . . 
~ ~ a c t i v i t g $ t h c ~ d ~ f o r t h e  goa.gtity~&~diddedby the toWmassOi'#esampk. 
See referem [I]. - 
The repmtcd value, y, of massic Wmiiy @ M y  p a  m6t mase) zt tbe refmenm:time  as not 

' measureddkectYbutwz8 daipeafrommeamemeatsll~id Q I ~ o n s  dotha w. can 
be mpmsed a6 y =&&~-br,, . . +), wheref js a =I~themaiicplfenOtian d&d from the .assumed 
model of the meacmematprocass 

T n e  vahle, q,, used fm each input gu&y i has a stimaard uncataiuty, uk), tbat gaeraies a 
cmesponding m c a h X y  m y, qly) s lQl&l-uC&, d e d  a w q ~ n e n t  oP wmbincd stand& 
Urice,rtainb ofy. 

Thc combined Btandard rmeenaintg ofy, u&), is the p&c sq~remo:  cf the sum of the SqJJare3 
of *h~ ccmpcmentr of ~onrbincd smnda~d uuffi-ty. ' 

 he combined stmdzrd m e  i s  & k d  by s cansage factor'ofk = 2 to o h i n  U, thc 
UUC* ofy. 

Siuce it csn be asa&ed that the pcanible aaiimatnd wluea of the d o  a a t y  arc a+ixb.attly 
' nmdy &biuted with appsmimab standard dcpiation u&), ths unhwm vahre of thc m i o  

activity ia bslieved to l i ~  in the interwiy r UWith ?level of m ~ e n c e  of approaimably 95 paccnt. . . 
~ c h ' ~ e r i n ; m a t i o n  on thc ezp%ssim. ofuucsrL&ic&.soe references N and p]. 

~ h e ~ & a f e a c h s t a n d a r d ~ r a m p &  andhmoetbevlme oftheqandedar&V 
i@el.Y. is s b e 6 t ~ t e b a s c d u p c m  a!J awilabbmstiq but 3 only app&ntdykrrowL Thrt 

. 3 to sag, the bmtzidy of the ~ 4 e e m  is large and not well @awn' This is m . f m  
rm&ties evaleaadby staWcal metbads{e.& tbc r W  w a r d  depiatim of the standad 
aev;aiionpfthemnm.Ear~emassicrqomeis ,* ' *?g@%)amlfarmcatainiiesewld . 
by?ffiamethods (which mnld easwbe cwezeshatedm u;lder cstimatedby substantial ~monpt). 
~ ~ ~ n w l u e o f t h e e x p & . ~ i s ~ l i e v e d t o l i e ~ n t h e i n ~ U ~ t o Z U ~ e , , ~  
a iach of 2 oi the estjmated due).  

The &m.tedJimtt of detection for rad irrrmdid ic~es  is 300 By:-'. 
. . .  

Tbc stated unoertuhqis the standaxduncer$inq, See reference [g. . . 
pl P z d v e  g s s ~ g n e e m r e m e n t s ~ e m a d o  on ?5e SkY49ZIB solution dning 1998 and S99. 

?kc 9-IM 43.275' aolution wee inrclcopparcdwitb the S a  4927E soiudm using Liqnid-S~Z'im 



F], %kc rchtive changein the omput qu.?.wy dXdc'd by tho rcla%c change in the input quantityx,. 
E J@/aIj .(x,&) = 1.0, then 2.1% changeinx, rcsuitaina 1% ohaogc iny. If l@/ExIl ~(xb)  = 0.05, 
then ~ 1 %  changeinx, rteulhins O.E% changeiuy. 

, -.---....-r---- ~ . - ~  ~ ~ ~ - 
wes or less. The relatmc cnmponent of cmnbinea st&d,&& ofy is given by u,@& e 
lav/&,l -u(x,Y~ = l@&I .(xb). u(ll)l,. ThermmcridWlauiofu(x3h;l, l%l&l -@&I, anduXy)h: 

5 is e q d  to fie k u c  in mhrmr 4 -lid by thc valuc k ; o h  3. Tnc k u t  q-titis ar, 
' 

! 
icdependcn$ m vcq n&y so. EEO? 0 e  d u l c e s  are zero or n e w .  I 

i 

[n] Tae ria* hdmduncerbinty of A-r is dc+&d by 'he rz'Mive stmderd rmffirbiuty ofh (i.q 1 
! 

of the Miif$). 'Ihe relitme stm&t? rmmtainly oft 5 nc&aU=. 
1 

. . : 
fp] ' The Evb time is de-dby oamiiqg the pukes fwm a gated qta l -m~&oIled  oscihpr. . 

t 
1 The standard ?mcdaht? foc each undetected impurity that might ressonabl~ be ememd to bu 
L Y  . prcscn: is csdmakt to de cqnd to h e  cs i imatedh hf detcctlin for that i&p$, i e .  LL@~)/X, = 

100%, lWa,].Crly) = {(SCSPO~SC FCI BO di m)I(qCm6C pm Bq 3f E-3)>.{(Bq C f  . 1 : .  
im&>l(Ba of H-5\>. T~UE u,&)/Y iB the r W e  change iu y Ff the imp& were present wKn a ; . i ., : .. =;& ao- equal6 the as&kdlimit of detection. - i 1 

. N I u r c m a t i o n a l ~ ~ ~ o n f o r  ~tar~tion(B~), lSO~tmrdnntr~;~&mk - ~ u r r r ~ e n d ~ ,  
. ' 

1993. ~ d b l c  frm the ~ : c m  Nafia~d al h&nte, 11 Weat 42nd .%%% Ncw Yo& 

] Memational Ga@.&&On fm ~' iaddar~tim P O ) ,  G d e  to fhe &psian of U- in , ' 
Me-, 1393. Availabhfxwn+ AmeiimNationaIStandards~b, I1 West42nd h y  , 

NewYorlg NPlOm6, U.SA 1212642-4900, ~ m d e ~ I S O ~ o ~ p n b l i c a t i o a s  as'lSO 
. . 

&ide to the &pression 199393.) ! 
. . .  

p] 3. N and C, E &f ff* p? Evd&g mrd Epemhg rhe Unwt&Q @ m T  
hfewemkt nf, MST Tecbical Note 1297,,1994. Available frmn the SupeEdendnt of ' 

Dome&> U.S. PmmnamiPiihtiog Of6% Washin&t,DC20407, USA. 

[t] Raiional Cormcil Radiatirm Pmtectim and M e m e -  Repmt No. 58, A i%&ok of 
Rdoad?y M m  Procedures, Sscond Bdiiipn, 1985.. AwilabIe from theNaficna1 Council , 
ax Ra6iai2~Prot'eddon and Measmem~,7910 WoodmontAv8mi~,Bethrsda, MD 20814U.SA 

M LL Lucas and M.P. Unterifsgcr, Comp~&en+ RE!J&W and Cdficd'Gvnlu&n of tiz of 
Wum,  J. Res.Natl Inst Stand TeohnoL 105,541-549 (2C40). , , , 



Ex~iration: 4/3012009 . 
Activify: Sf4f.07 dprnlrnL 

certaiw: 33-02 dpmlml 
Ref. Date: 9/3/1998 

Prep Date: 4/30/2008 .Prep by: JD 
MafWComp. Dl WATER 
HalfLiie (y); 7.23EiD1 







. . . <. - .  re: . . .F . I" .. . . 
& . s ~ l d d  ~mcedurefor.~p&g t h e a ~ d m p o &  

1 5  

1) EtheSRMsolutior,is to be diluted, itirr&cm&l&d.tkat'&cdUuting s o l ~ t i c m h a w a , ~ ~ o s f ~ o n  
compmbk to that of % he ~0-  . .  ... 

2) Wcar ~yeprdtecticm~ gloves, ~ d p s o b p e  cl&,pdwork.ov~. a kaywith alismbentpaperin it 
Wa+m e b e h o o d .  

3) .Shake the moule.to wet all of fficiyids smiaFo of the amponla. ,@ttunthc'amp& to the * ppsitig . . .. , . .' 
: . > , . .  . . 

4) '&&kt ki oft&li&dhgs drained ~t i tof thek&'bffhe~onle .  dzkcessary, gQ&Pjq&e' 
. neck to speedthe.Irmrzss. . .... 

6) wet ffie.:eF. TW ??kes the C B C ~  h p @ n a w ~ o e  & 51 orayck& 
€ w & :  . .. . .  , ... . .' . . .  . . . 

7) ~ o ~ d  & a m p ~ ~ ~ ~ ' a P a p e r ~ a ~ ; , ' . a ~ & j i p .  ~&&%suaedlinea& ' 
fmmyon. U& a papahel  0 I ~ i p l . b  my c r m m o n ,  snap d & e  of thcarnponlcby 
pRnsiqgthep~p0westpart &the n e d ' a w a y ~ o i n y n u w b i i e ~ t h e ~  o f  ampoule towanis 
PQ. ; . ' .  .::.. ' . :.,; S . 

8) Transfer the soMica from the ampoule (Isfng a pymomeM or a kidi'&p~ser handld 
~ ~ ~ B Y M O ' O T B  . 

4) ,Se% % mycd SRM W n  in , a , b s e a l e d  @ ampoule, X.possible, to minirhize the 
empmation losf , .. . .: * - '.I?. , 

~ ~ ~ ~ S Q @ C I B E [ Z [ ~ * ~ ~  s ' ' , ..I$, 

. c:.... ' . .. , .. . . . ,.. . 
-8 .' . ...... I . . . . .  . . : :. .t 

',I? 7,. . ,.! ,I : ' 

. " .  ., 
. . ... : .  
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S $ h 6 & ~ , ~ ~ g t 2 d 6  ~ ~ o t t s a n d ~ ~ ~  on&% and d 
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sointionmess 

Nrme deteoka M 
-&-3: (4500 * aja LI . . . . - 
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*:.. .A:. . . :. V," , ,. . .%% 4: 2 ,. .* ,jy 3 ..z .r:..,*q ", ,< 
IbF'"I' .J! -.... - A  ... - .. 

. . to 05 &em, I 

LaJ &eesieve*i6 thk EX &f& ddst vqdv+, s?~w&+ [ I ] ~ ~ ~ , ~ s T  &:dq$-. 
Distance fmm Ampoule (Qn): i' 30 '100 , .ens 

4 ~ + a a a , ~ e  xaq~ty;,,, p+~? t : e t ecep :~  ~ < .  ,&; 

,.*I y, II . 7 C.. 4' Y . 4s <. -, -.:: 5 en a; .. .. ...,. 
[b] a$$? %? .@@4~=92: ‘. :5\. ,,.", %, A .. 

,.. . ir; $3. .. z .*:.. 3 .  f.. 3.. .<. [d ; :!, ,M~:IC B c ~ t p ~ ~ f f i 7 p r ~ d p a m ~ f p ~ * ~ . ~ ~ ~ ~ ~ ~ d e ^ d ~ ~ ~ - f d $ G ~  ofasample: 
See den=Ill.-,  .;,. ,. . ., . . ,A.~=  hi+,,:.. . : a  .. 

I 
. ..- - 

ma@ af the meawemmtpro~~~s 1 )  a ,-.; . .. : . . 

&>h,F$ 
Tbc combincd standard ~ ~ t y  i s  d p E c c d  bj% " Y g : ~ ~ c f n r  &k d 2 to'b& U, thc 
expanded rmceitdW dy.. 

&scl-c 
In1 ,:, . .-m&&+.i&h' @ts,WC ~~@~d&,e*492@soi;tion 1998 & aqb:1999, 

n c  SW 4927P mMion m & % d a ~  the SRM 49218 soluti~ Bqnid-schtUti~n 



m Tho relarivt c ' h g r  b &$output quantirgy S d e d  by UU nlntve ohargc bl thc input quanlitgx,. 
If l$1rnI .(%b) = 1.0, then a 1% w e  bx, rbdts in 21% change my. If 1 GyI&,l .(&) = O.E, 
then a 1%'Shange h$sos& a0.05% chmgc in y. 

., ,:: 
' ~ e l a t i v ~ c o m ~ o n e & o i e o m b j d c d ~ ~ m ~ ~ a f o ~ t p o t  q a & i t i ~ W r n m d ~ d t o t w o Q s i ~ ~ t  

m leas ThcrsIstirz wmpyeat of wmbiucd atandad mcurtnintr ufy is given by &)5 r 
1@1&,1 .u(xJiv = l%l&I.(&) .,g(x,)ir,. ~emrm5rio'alvaIuea o?d(i;k;,. lWl?a,l-(*). aidui@)b,, 
an dimemionlq pantiiies, arc Lrtea in c&qm 3,4, and5,respcctialg. Thus, thevalac;~ c&mn 
s ~ ~ @ t o f h e p a l w b l c o l m n n 4 ~ d b y t h e ~ e m ~ 3 .  Tneininputqn&esare 
independon$ m vqn- so. Hence the mwi5mma am ZCID m n&gible. : ' ' - 

- - 

b~ . i$ieae time is &&%?by ..: P. w$&gFe& .K. ... 6 ~ k i  d +d w~bh&.OShw 

[g 7% w d a r d  um&bly'hr each rrqkleteded k@ty that might re as^& bcq&Sectd to be 
,,plwe@ Is e+@ated to be c, ual to tht eshatcdIimit of d6teohbn for  imp^, Li. u(x& = 
,10096. lajhl-(*) = & ~ o ~ e  p ~ ~ ' Z ~ i + t n i ~ ~ r ~ ~ e  pm ~q .d EI-~D:{(B~ of 
impurit)I(Bq of EL?}. Thus u,(Y)@ is thc~e* ohangs in y 8 thi impurifg were present nnth a 
: ma& &ivi$y eqoal to ths estimated lfmit oi de&%tiy , . ., , % . 

ormation m~ ~ r q * ~  13?),..- * .+ -*.of && in 
.'. . ~ e ~ m t , ~ ~ . . ~ w i l ~ e ~ ~ ~ ~ ~ n . ~ ~ ~  . . fi-~~prest-~+Strcet,' 

.p&yo&NYlO,m$ U.S& 1-21264@00. ( L i a e $ m ~ ~ ~ ~ ~ 1 j 1 i s p u b I i c a t i ~ ~ , a 6  .. :.: IS0 
. :,wR to ffie.Eqxessim 93y.)' .. 3. .' . . . .. .. . . 

13, .;,'B. ~ m~mandc,%,'fi &w&fmiwAzg & i ~ i j r e  u~~ertniw o f m  
&-Em&, NCST Weal Note lplCe. AvaWIe%m the 5 h ! ? + e  of ' 

~ o m e n t s ,  US. ~ov€uuneht*& d i c e ,  piikhmghm, D C ~ ~ W ~ U ; W  . . k' 
.[4] Natimai Cormd 06 Ra&$n P~ote&m aqd,rm&hsmmcllls &apart No. '5%; A h%@mok @ 

~nriioncw ~mummtr -8 ~ o q  1st~~. ' X ! ~ e h  the ~aticmal ~ o ~ n r j l  
M RadiationPmtecti~and M ~ , 7 9 $ 0 W o o d r a o n t A v e ~ , B e f f i ~  . . MD 20814 USA. :. . 

1 1  1 m U Lneas and MP. U ~ ~ ~ @ m p r W v e  R M . &  (3tica1857@iion of fhe ihc.G% of 



LS6000 H-3 Swipes Background Determination 
Interim control limits are established from the initial calibration for the geometry of interest. Limits are +I- 3 standard deviations 
from the initial unquenched calibration blank data. Once enough historical data is acquired, new historical limits are set as follows: 
Control limits for reagent blanks are established from 30 individual historical data points (1 0 batches). Limits are +I- 3 standard deviations 
from 30 individual historical data points. Individual reagent blanks and the average of reagent blanks from each batch are in control if the 
Count Rate (CPM) is within the established control limits. 

CURRENTLY UNDER INTERIM LIMITS1 

Updated 10129/09 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 

UCL 
8.24 
8.24 
8.24 

Sample ID 
3H090422-3CB1 
3H090422-3CB2 
3HO90422-3CB3 

Pass? 
PASS 
PASS 
PASS 

UCL 

8.24 

Total Cts. 
1288.8 
1328.4 
1272.6 

Pass ? 

PASS 

count 
Duration 

(m) 
180 
180 
180 

Mean 

7.20 

Count 
Rate 

(CPM) 
7.16 
7.38 
7.07 



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

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

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

Updated 10/29/09 mh 
COUNT 
DATE 

10/27/2009 

10/27/2009 

10/28/2009 

# 

1 
2 

3 

Sample ID 
3H090422-3CB1 

3H090422-3CB2 
3H090422-3CB3 

Count 
Duration (min.) 

180 
180 

180 

Average count 
Duration (min.) 

180 

Count 
Rate (CPM) 

29.98 

28.89 

30.01 

Batch Average 
Reagent Blank 

29.63 

Lower 
Control Limit 

28.41 

Upper 
Control Limit 

30.84 



DAILY NSTRb';MENT 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 HNZO202 Lot CNZ3 112 

101900.00 dpm 98500.0 dpm 
2/17/2005 REF 2/17/2005 R E F  
2/17/2010 EXP 2/17/2010 D(P 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits as of 06/12/09 MH 
Decav Corrected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

Decay Corrected 

Obs - Q& H-3 CPM H-cpM PASS? C-14 CPM PASS? 
122 10/26/2009 51452.50 67035.95 OK 76690.2 OK 

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



I DAILY CHECK LL ON "TC SOURCE- LS6000 I 
Tc standard SPIKE 

836.3020.70 KNOWN ACTiViTY 
58000.38 dpmlg 
58000.38 dpm 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04108109. mbc 
Historical Control Limits 611212009 

blank - Blank Quench # SJ& 

UCL 21.36 52.5 11454.01 
Mean Value 17.11 50.0 10187.61 

LCL 12.85 47.5 8921.21 

I Obs# I Date I Blank C.R. I Pass ? I Quench#l Pass ( Spiked C.R. ( Pass ? ( 
122 10126/2009 16.9 OK 49 OK 10005 OK 
123 10/2712009 18.9 OK 48.4 OK 10076 OK 
124 10/28/2009 16.2 OK 50.2 OK 10045.7 OK 

r R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (Tc-99 Day QC: LL ON, LUMEX OFF) 
% 



Liquid Scintillation Counter 

Quality Control Data 

Daily Instrument Performance Checks 



/DAILY INSTRUMENT PERFORMANCE CHECU - LS6000 (U OFF, LUMEX OFF) 
l ~ a i l v  IPCs consist of the fallow in^ 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 EXP 2/17/2010 EXP 

'INSTRUMENT RECALIBRATED FOR ALL TESTS STARTING 04/08i09..mbr- ' ' 

Historical Control Limits as of 06112109 MI3 
Decay Col~ected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

Decay Corrected 

Obs - - Date H-3 CPM H-CPM PASS? C-14 CPM PASS? 
144 11/26/2009 51210.50 67041.06 OK 76733.9 OK 

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