
ALS Laboratorq Group 
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 1-225 
Project Name: Forest Glen Rad Scoping Survey 
Project Number: 08-3800.04 

Dear Mr. Barsa: 

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

Tritium pages 1-1'18 

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 

Sincerely., 
n 

A S Laborato Group w 
.':rF;Et Manager 

LRSleh 
Enclosure (s): Report 

ALS USA. carp 
Pariofthe ALS Lanoratorq Group 

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

A CamobeilBmthers Llmifed Comoanv 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1225 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

Page 1 of 1 

Client Sample 
Number 

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

SUOI-01 091 1225-1 WIPE 17-Nov-09 9:OO 
SUOI-01-DUP 091 1225-2 WIPE 17-Nov-09 9:05 
SUOI-02 091 1225-3 WIPE 17-Nov-09 9:lO 
SUOI-03 091 1225-4 WIPE 17-Nov-09 9:15 
SUOI-04 091 1225-5 WIPE 17-Nov-09 9:20 
SUOI-05 091 1225-6 WIPE 17-Nov-09 9:25 
SUOI-06 091 1225-7 WIPE 17-Nov-09 9:30 
SU01-06-DUP 091 1225-8 WIPE 17-Nov-09 9:35 
SUOI-07 091 1225-9 WIPE 17-Nov-09 9:40 
SUOI-08 0911225-10 WIPE 17-Nov-09 9:45 
SUOI-09 091 1225-1 1 WIPE 1 7-Nov-09 9:50 
SUOI-10 091 1225-12 WIPE 17-Nov-09 9:55 
SUOI-11 091 1225-13 WIPE 17-Nov-09 1O:OO 
SUOI-12 091 1225-14 WIPE 17-Nov-09 10:05 
SUOI-12-DUP 091 1225-15 WIPE 17-Nov-09 1O:lO 
SUOI-13 0911225-16 WIPE 17-Nov-09 10:15 
SUOI-14 091 1225-17 WIPE 17-Nov-09 10:20 
SUOI-15 091 1225-18 WIPE 17-Nov-09 10:25 
SUOI-16 091 1225-19 WIPE 17-Nov-09 10:30 
SUOI-17 091 1225-20 WIPE 17-Nov-09 10:35 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 







(,!A, ALS Laboratory Group - Fort Collins 

ALS 
CONDITION OF SAMPLE UPON RECEIPT FORM 

client: f,G& - Workorder No: 0 4 1 1 2 ~  
P~.o.ject Manager: aq Initials: 1s Date: /t)Y 

-- 
-- 
-- 

Additional Information: PROVIDEDETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE. EXCEPT #I AND #I6 

*S&w~+Len ~ l h \ \ h e  Y ~ r o t O n l d  i n - h h 6 ~  

If applicable, was the client contacted? YES / NO 1 NA DateITime: 

Project Manager Signature I Date: 

V R  Gun #?: Oakton, SN 29922500201-0066 'IR Gun%: Oaktan. SN 2377220101-0002 

Form 201r22.xls (6/1/09) 
Page 1 of L 



Page 1 of 1 

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

Frm Ongln ID ODMA (410) 332-8177 
M~ke Barsa 

Kxrw CABRERA SERVICES 
103 E Mount Royal Ave El Ste 28 
Baltimore, MD 21202 

m8,008a,,,>a>, 

SHIP TO (800)44%1511 BILL SENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

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

Shlp Date 20NOV09 
AclWgt I0 0 LB 
CAD 4239785flNET9090 

or I I J ~ - S  
Account# S- 

Dellvery Address Bar Code 

Ref I # I~~~~~~~~~~~~~~I~I~~~~I~~I~~I~I~IIII I I I I~III~~~II~~~~I~~ 08.3800 04-T2 

lnvolce # 

Dept PO # # 

I ; G; 
10f2 MON - 23NOV A2 

TRK# 02011 7930 3751 2435 STANDARD OVERNIGHT 
## MASTER ## 

XH FTCA CO-US 
00524 DEN 2 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery.or misinformation, unless 
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service 
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees, 
costs, and other forms of damage whether direct, incidental.consequent1al. or special is limited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actual documented ioss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable 
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide. 



ALS Laboratorq f roup 
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 1225 

1. This report consists of the analytical results and supporting documentation for 20 wipe samples 
received by ALS on 11/23/09. 

2. These samples were prepared according to procedure SOP700R10. 

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

4. Upon analysis of samples 0911225-8, -14, and -18, it was noted that the quench factor (H#) 
was outside of the current usable calibration range. Thus, an approximate volume of 10 pL 
of nitro-methane was added to the samples and associated QC to bring them into the usable 
calibration range. 

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

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

7. The magnitude of the negative activlty for sample 091 1225-16 is greater than the 2 sigma TPU at 
2.3 sigma. The analyst's review of the data does not indicate a problem with the instrument data 
or the subsequent reporting systems. It is believed that the data quality is unaffected and the 
results are submitted without qualification. Under typical conditions, where background level 
sample data is normally distributed and analyzed by paired observations, this event is likely to 
occur at least 2.5% of the time. 

8. "Window 2" count rates were observed below the lower threshold, determined from calibration on 
11/28/2009 for samples 091 1225-1 0, -13, and -1 5. For this analysis, "Window 2" is monitored for 
high-energy beta contamination, therefore no contamination is observed and the data quality is 
not believed to be affected. 



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

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

/2-In -0 9 
Emily r nod el Date 
Radiochemistry Primary Data Reviewer 

,@64A &/- M - 1 0 - 0 9  
Radiochemistry ~inal%ata Reviewer Date 



Section 1 

CHAIN OF CUSTODY 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Page 1 of 1 

Paragon OrderNum: 091 1225 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

ALS Laboratory Group -- FC Date Printed: Thursday, December 10,2009 
LlMS Version 6 318A 

Client Sample 
Number 

SUOI-01 091 1225-1 WIPE 17-Nov-09 9:OO 
SUOI-01-DUP 091 1225-2 WIPE 17-Nov-09 9:05 
SUOI-02 091 1225-3 WIPE 17-Nov-09 9:lO 
SUOI-03 091 1225-4 WIPE 17-Nov-09 9:15 
SUOI-04 091 1225-5 WIPE 17-Nov-09 920 
SUOI-05 091 1225-6 WIPE 17-Nov-09 9:25 
SUOI-06 091 1225-7 WIPE 17-Nov-09 9:30 
SUOI-06-DUP 091 1225-8 WIPE 17-Nov-09 9:35 
SUOI-07 091 1225-9 WIPE 17-Nov-09 9:40 
SUOI-08 091 1225-1 0 WIPE 17-Nov-09 9:45 
SUOI-09 091 1225-1 1 WIPE 17-Nov-09 9:50 
SUOI-10 091 1225-12 WIPE 17-Nov-09 9:55 
SUOI-11 091 1225-13 WIPE 17-Nov-09 1O:OO 
SUOI-12 091 1225-14 WIPE 17-Nov-09 10:05 
SUOI-12-DUP 091 1225-1 5 WIPE 17-Nov-09 1O:lO 
SUOI-13 091 1225-16 WIPE 17-Nov-09 10:15 
SUOI-14 091 1225-17 WIPE 17-Nov-09 10:20 
SUOI-15 091 1225-18 WIPE 17-Nov-09 10:25 
SUOI-16 091 1225-19 WIPE 17-Nov-09 10:30 
SUOI-17 091 1225-20 WIPE 17-Nov-09 10:35 

Lab Sample 
Number 

COC Number Matrix Date 
Collected 

Time 
Collected 







. . .  
I - -  ! with sodium thiosulfate was not observed) I 

17. Were the samples shipped on ice? I I T S  1 N$ 

1s. Were cooler teinperatures nleasured at 0.1-6.0UC? IR eun used*: 13 #4 ! ONLY I I T S  1 c N $  
r V 

ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

H@ 
client: ( - ,A& Workorder No: 1 1 2,3.5- 

Project Manager: 1 x 7  Initials: ,% Date: I/&> 

Cooler#: I 
- 

----- 
Temperature f'Cj: h b ~ *  I I sL-I;) 

No, of custody seals oti cooler: d- 
External pWhr reading: ib 

Background llIUhr reading: 

War:extemal~lVh~~re~dhps z wn times backgnund 2nd within DOT nccelrtanwcritcri&S)! NO I NA (Isno. sce Foml 008.1 
w 

Additional lllfurmation: PROViDE DBSAILS EELOM' FOR A NO RESPONSE TO AhV QUESTlON ABO\'E. EXCEI'T U i  AND # I6  

4S&&Le/, ici\\ bc YOO?OO/L!.~ i n - h C % ~ ~ . - . - -  

I 

If upplicahle, was lllc client contacted? YES /NO / NA Datr"hic: 

Project Manager SignztureI Date: 

.IR Gun #?: Oillnon; SN ?992500201-0066 

Form 201r22.xls (611109) 

I.  Does this pro,ject require any special I~andling in addition to standard Paragon procedures? I 172s w) 

*IR CiunM: Oakton. SN 1j7ZZ?010i-000? 

Page 1 of 

?. Are custody seals on shipping containers intact? i NONE 1 = 
3. Are Custody seals on sample containers intact? 1 YES 

- 
NO 

NO 

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

6. Is the COC in agreement with samples received? (IDS, dates, times. no. of samples, no. 
of containers, mamx, requested analyses, elc.) I 

7 Were airbills / shipping documents present andloi removable? /DROI,OFF~ wl NO 

8. Are all aqueous samples requirinz preservation preserved correctly? (excluding volatiles) 
. .- - - 

S E S  i NO 

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

ID. Is there sufficient sample for therequested analyses? 

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

12. Are ali sarnples within holding times for the requested analyses? 
' 
6 %  -- NO 

13. Were all sainple containers received intact? (not broken or leaking, etc.) 1 &j/  NO 
14. Are all samples requiring no headspace (\'OC, GRO, RSWMEE, Rx CNIS, radon) 

headspace free? Size of bubble: - c green pea - > green pea 
i'ES NO 

I 
IS. Do perchiorate LCMS-MS samples have headspace? (at lead 113 of container required) 1 @ YES / NO 

16. Were samples checked for and free fro111 the presence of residual chlorine? 
(&~liwble w h c ~  I'M has indicafd s m p l a  are k m  a c h l ~ l c d  water source;  not^ if field pernation 1 

I 

N o  

& 

I 

NO 

j NO 



Page 1 of I 

F r m  Origin ID: ODMA (410)332-8177 
Mike Barsa 
CABRERA SERVICES 
103 E. Mount Royal Ave 
Ste 28 
Baltimore, MU 21202 

-.-"<- 

SHIP TO: (800)44>1511 BILL SENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Ship Date: 20NOV09 
A c W  10.0 LB 
CAD: 4239785nNE19090 
AccounM S 
I D e l i v e ~  Address Bar Code 

I KKiZ 7930 3751 2435 STANDARD OVERNIGHT 
##MASTER ## 

80524 

XH FTCA CO-US 

DEN 2 

Fort Collins, CO 80524 

- - .- -----A 

After orintino th is label: 

I of2 MON - 23NOV A2 

1. Usd the 'print' button on this oaoe to orint "our label to your laser or inkiet orinter. . . 
2 Folo tne pr ntcd page along h e j l o r  zbnra 'I ne 
3 Pace  labe in shlpplng pouch and affix 11 to your shlprnent so lhal tne barcode porllon o'lne abel can be read and scannea 

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

Lse of 1n:s s)slcm cols l l l~tcs y o u  agreement lo me service connl1:ons :n !no cuprent FeoEx Scrv CP G~ldc ,  aval an e on fedexcon FeaEx w I not Se 
raspons b'a for any clam in excess of S1W per pac*age, whelher lne resJ I of ass, darage. celay, ron.dc, very.risdel.very or m s nformal on. ~n iess  
VO. oec ave a none. va ,e oav an aaa.Ional charoe. cOCLmen! "Our azlval 'OSS an0 f e a ! me, clalm i lmlla11onS 'olrnr in lne cJnenl FeoEx Sewice 
buide apply. YO& right to iicdver from FedExfor ini loss., inclubing intrinsic valueof h e  package. loss of sales, income interest, profit. attorney's fees, 
core, an0 otncr l o r i s  of damage wnelocr d recl lctosnla .cnnseq;enltal. or spccla is imbd  io :nc g.cater of $700 or lne aulhonzed occ area ra ~e 
Rnovcry cannol exceed ac l~a l  ooc.mcntcd oss.Maxm~m lor llems cf cxlia~rdlnary ralJc is $500. e g. ;ewe ry, precodr rnet3ls. nogalao e 
rs'rlnenls an0 other t e w  llsleo in our SswceGulac. Wr ten cams mdsl 3e f lea w In 1 SIIICI :!me lum IS. see Cdrrenl FeoEx Sew ce G~ loe  

httnc~liwww ~ P ~ P Y  cnml~hinnin~lhtmll~.n//PrintTFram~ html 



Section 2 0 
SAMPLE RESULTS SUMMARY 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Sewices Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 083800.04 

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

PA1 Work Order: 091 1225 Reported on: Thursday. December 10,2009 

1:27:23 PM 

Comments: 

Data Package ID: H30911225-1 

OualllterrlFlagr: 

u - ~ e s u l t i r  less thanme~ampie specific MDC. 

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

YI  - ChemlcalYietd is in canbol at 100-110%. QuantitaUveYield 15assumed. 

n - Chemical netd outride default limits. 

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

M3 -The requested MDCwas not met, butthe reported actlNy Is greeterthan the reported MDC 

Abbaviaflons: 

TPU - ~ o t a l  Pmpagated Unceltainhi 

MDC- Minimum DetecbbleConcentratlan 

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group -- FC Page 1 of 3 

LlMS Version: 6.318A 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

C l i e n t  N a m e :  C a b r e i a  Serv ices  Inc. 

C l i e n t  P r o j e c t  Name:  Fores t  G l e n  R a d  S c o p i n g  S u r v e y  

C l i e n t  P r o j e c t  N u m b e r :  08-3800.04 

L a b o r a t o r y  Name: A L S  L a b o r a t o r y  Group -- F C  Page: 2 o f  3 

P A 1  W o r k  O r d e r :  0 9 1 1 2 2 5  R e p o r t e d  on: Thursday .  D e c e m b e r  1 0 . 2 0 0 9  
1:27:23 PM 

Comments: 

Data Package ID: H30911225-1 

QualiflerslFlags: AbbreVILlOnE: 
u - R ~ E U I ~  1s less tnanme sample epeclllc MDC. TPU -iota1 ~ m p g a t e d  uncertainhi 

LT- ~ e s u l t  is less than Requested ~ ~ c , g n a t e r  tlmn sarnplespeclilc MDC. MDC - ~ l n i m u m  ~etectable concenbatlon 

~1 -chemicaineld In incontrol at 100-110%. auantIIbvenel5le assumed. 

YZ- cnernlcal~leld ouDlde default llmlte. BDL -  elo ow Detection Llmit 
M -me requested M D C W ~ S  not met. 
M3  h he requested MDC was notmet, but the reported actinhi is greeterthan the reported MDC. 

D a t e  Printed: Thursday ,  D e c e m b e r  1 0 . 2 0 0 9  ALS Laboratorv G r o u ~  -- FC P a g e  2 o f  3 

LlMS Version: 6 3 1 8 A  
F 
Y 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrela Setvices Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

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

PA1 Work Order: 0911225 Reported on: Thursday, December 1 0 , 2 W 9  

1:27:23 PM 

Comments: 

Data Packaae ID: H30911225-1 

o~a l l i i e rs~~ lags:  Abbrevlatlonr: 

U -Resuit is less thanthe oamplerpecific MDC. TPU -Total Propagated Uncertain*/ 

LT- ~esu l t  b lessthan ~equested ~ ~ c , g r e a t e i t h a n  r a m p l e r p e c i r c ~ ~ c .  MDC- ~ i n i m ~ m  Deteceableconcenmtlon 

YI .chemical~ie~d 15 znconha~ at 100-410%. ~ u a n t m w e n e ~ d  in assumed. 

n-cnemlca~neldoutr lde default limife. BDL - ~ e t a w  Defection ~ i m i ~  

M -me requested MDC was not m e t  

M3  h he requested M D C W ~ S  notmet, but the reparted adinty is greeterthan the reponed MOC. 

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

LlMS Version: 6318A 

Lab 
Sample ID 

091 1225-19 

0911225-20 

Client Sample ID 

SU01-16 

suo1-17 

Nuclide 

H-3 

H 3  

Sample 
Type 

Sample 

Sample 

~ ~ ~ ~ l t  +I- 2 TPU 

0 +I- 2.7 

-1.5 +/- 2.6 

MDC 

4.6 

4.5 

Matrix 

WIPE 

WIPE 

Units 

pCilsample 

pcilsample 

Prep Batch 

3H091124-4 

31-1091124-4 

Date 
Analyzed 

1112612W9 

11/28/2009 

Flags 

U 

U 



Section 3 

QC RESULTS SUMMARY @ 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratow Group - FC 
Work Order Number: 0911225 

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

Lab ID: 3H091124-4MB 

Comments: 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 .OO sample 

QudifienFIags: 

U -Re%~tt  is less than the sample specific MDC. 

Y1 -Chemica field is in mntml at 100-110%. OuanutatimMeld is assumed. 

Y2 -Chemicai field oukide defauit limik. 

LT- Result is less than Requested MDC, greater than samplespecific MDC. 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Result Units: pCiisample 
Date Collected: 24-Nov-09 Run lD:3H091124-4A File Name: 860-04-1 12801 
Date Prepared: 24-Nw-09 Count Time: 30 minutes 
Date Analyzed: 28-Nov-09 

CASNO 

10028-17-8 

M - Requested MDC not met. 

B-Analyteconcentation greaierthan MDC. 

03-haty ts  concentration great- than MDC but less than Requested MDC. 

MDC 

5.0 

Data Package ID: H30911225-1 

Target Nuclide 

H-3 

Abbreviations: 

TPU -Toel Pmpagated Uncerhinty 

MDC- Minimum Detectableconcentation 

BOL - Below Detection Limit 

Result +I- 2 s TPU 

-0.4 +I- 2.9 

Requested 
MDC 

20 

Date Printed:Thunday. December 10.2009 ALS Laboratory Group - FC Page 1 of 1 
LIMS Version: 6.318A 

14 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

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

Work Order Number: 0911225 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Smping Survey 08-3800.04 

Lab ID: 3HO91124-4LCS 

Comments: 

Qualilerslflagr: Abbre4aionr: 

U - RBSUIIIS less than the sample specific MDC. TPU -Tors1 Propagated UnceMinty 

LT- Rerult is less then Requested MDC, greaterlhan sample specific MDC. MDC -Minimum Detectable Concentrafion 

Y1 -Chemical Veld is in control at 100-110% Quan81ativeYleld is assumed. 

Y2 -Chemical Veld oursids defaultlimits. 

L -  LCS R&overy b d w  lower controi limit. 

H - LCS Recovery above vppercontrnt iimiL 

P -  LCS Recoverywithin conto1 limits. 

M-The requested MDC was not met. 

M3 -me requested MDC was not met, but thereponed 
acevlty is greater than the reported MDC. 

Sample Matrix: WIPE Prep Batch:3H091124-4 Final Aliquot: I 00 sample 

CASNO 

10028-17-8 

Data Packaoe ID: H30911225-I 

Prep SOP: PA1 700 Rev 10 QCBatchlD:3HO91124-4-1 Result Units:pC'lsample 

Date Collected: 24-Nov-09 Run ID:3H091124-4A File Name: B60~04~112801 
Date Prepared: 24-Nov-09 Count Time: 30 minutes 
Date Analyzed: 28Nov-09 

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

Target 
Nuclide 

H-3 

Page 1 of 2 

15 

Results +I- 2s TPU 

115 +I- 19 

MDC 

5 

Spike Added 

114 

% Rec 

102 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

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

Work Order Number: 0911225 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Lab ID: 3H091124-4LCSD Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Result Units: pC'Usample 

Date Collected:24-Nov-09 Run ID: 3H091124-4A File Name:B60-04_112801 
Date Prepared:24-Nov-09 Count Time: 30 minutes 
Date Analyzed:28-Nov-09 

Comments: 

QuailfierrlFlagr: AbbreUations: 

U - R e ~ ~ l l i ~ I e s s  *an lhe samplespecific MDC. TPU -Total Propagated u n c e ~ i n t y  

LT- Result is 1- than Requested MDC, greaterthan sample specific MDC. MDC -Minimum DetectableConcemtion 

Y i  -Chemical Meld is in control a1100-110%. Quantitatim Meld isannumed. 

Y2 - Chemical Meld ouWide default limiu. 

L -  LC5 Reoveiy beiw lower sontmi limit. 

H - LC5 Recovewabove uppeicantml limit. 

P - LCS Recov~iywilhln conto1 limits 

M -me siluerted MDC war not met. 
M3 -The requested MDC was notmet, bullhereporied 

actiulty is gieater !ban Vls m u o w  MDC. 

CASNO 

10028-17-8 

Data Package ID: H30911225-1 

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

LlMS Vemlon: 6.318A 

16 

Target 
Nuclide 

H-3 

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

MDC 

5 

Spike Added 

114 

% Rec 

109 

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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 3H0911244LCSD 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-4-1 Prep Basis:As Received 

Date Collected:24-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pcilsample 
Date Analyzed:28-Nov-09 File Name: 860-04-1 12801 

Comments: 

10028-17-8 

Duplicate QuaiMers(nagr: 

U - Resuit is less Ulan Ule sample specific MDC. 

Yl  -Chemical Meld is in control at 100-1 10%. Quantitative yield is assumed 

YZ - Chemical Yield oulside default limits. 

W - OER is greater Ulan Warning Limit of 1.42 

D - DER iSgreaterUlan Control Limit of 2.13 
LT- Resuitis 1855 Ulan Request MDC, greaterman sample specific MDC 

M - Requested MDC not met. 

M3-The requested MOC was notmet, but the reported 
acbuity in greater Ulan Ule reported MDC. 

L -  LCS Recowry below lower control limit. 

H - LCS Recowry abDw upper cantmi iimlt. 

P-LCS. M a t ~ s p i k e  RBcOvery wilhin canboi limits. 

N -MaVlxSpike Recaveryoutside cantmi limits 

Abbreuiationr: 

TPU -Total Propagated Uncertainty 

DER- Duplicate Emr Ratio 

BDL -Below Detection Limit 

NR- Not Reponed 

Analyte 

H-3 

Data Package ID: H30911225-1 

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

LIMSVersion: 6.318A 

17 

Sample 
Result +I- 2 s TPU MDC Flags 

115+ l -19  5 P 

Duplicate 
Result +I- 2 s TPU MDC Flags 

124 +I- 20 5 P 

DER 

0.297 

DER 
Lim 
2.13 



Section 4 

INDIVIDUAL SAMPLE RESULTS 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911225 
Client Name: Cabrera Sewices inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

QuallfierslFlags: 

Sample Matrix:WIPE Prep Batch: 3H0911264 Final Aliquot: 1.00 sample 

Lab ID: 0911225-1 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H0911244-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCisample 
Date Analyzed:28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

U -Resultis l e s ~  man Uiesample specificMDC. 

Y1 -Chemical Weldis in cantrol at 100-110%. OuanBlaliveYield is assumed. 

Y2 -Chemical Weld oueide default limik. 

LT- Resultir less than Requested MOC, greater than sample specinc MDC. 

CASNO 

1002817-8 

Abbreviations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL- Beiow Detection Limit 

Data Package ID: H30911225-1 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC Page 1 of 20 

LIMSVersion: 6.316A 

19 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1.1 +I- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

Client Name: Cabrera Services Inc. 

CiientProjed ID: Forest Glen Rad Scoping S u ~ e y  08-3800.04 

Sample Matrix: WIPE Prep Batch:3H091124-4 Flnal Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBdchID: 3H091124-4-1 Prep Basis:As Received 

Lab ID: 0911225-2 
Date Collected: 17-Nov-09 Run lD:3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCdsample 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QuaiifiersIFIas5: 

u -~esuultis larr Ulan the sampie sp=.~fic MDC. 

Y? -Chemical Meldis i n m u 0 1  at loo-110%. Quanetetiva Veld isasrumed. 

Y2 -Chemical Veld outside default limib. 

LT- ~ e s ~ l t i r  larr than Requested MDC, greater Ulsn sample specific MDC. 

M3 -me requened MDC was not met, butthe repaned 
activityls greater man Ule reported MDC. 

M -The requested MDC was notmet. 

AbbieUationL: 

TPU - ~ o t e l  Propagated uncertainty 

MDC - Minimum Detectable Concentation 

BDL-Below Detection Limit 

Data Package ID: H30911225-1 

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

LlMS Version: 6.31BA 

20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

Qualifiem~FIBgS: 

u -Reruilis less man me sampie spedftc MDC. 

Y1 -Chemical Meld isinmntrai at 100-110% QvantilatireMeld isasrumed. 

Y2 - Chemical Meld oufside default limifs. 

LT- Result is less than Requested MDC. Breater Lhan sample specific MDC. 

~ 3 - m e  requested MDC was not met, butthe reported 
actirityis greater man me reported MDC. 

M - m e  requested M E  was not met. 

Sample Matrix:WiPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

~ a b  ID: 0911225-3 
Date Collected: 17-Now09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Now09 Count Time: 30 minutes Result Units: pc'dsample 
Date Analyzed: 28-Now09 Report Basis: As Received File Name: B60~04~112801 

Abbreriations: 

TPU - ~ o t a l  Propagated Uncertainty 

MDC - Minimum Delectable Concenlrahon 

BDL - Below Detection Umit 

Data Package ID: H30911225-1 

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

Lab Qualifier 

U 

CASNO 

10028-17-8 

Page 3 of 20 

21 

Target Nuclide 

H-3 

R e q u e s t e d  
MDC 

20 

Result +I- 2 s TPU 

-0.4 +/- 2.6 

MDC 

4.5 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Rece~ved 

Lab ID: 0911225-4 
Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units: pCllsample 
Date Analyzed:28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

QuaiifiersIFIa~s: 

CASNO 

1002817-8 

U -Result is 1-5 than the sample rpeciflc MDC. 

YI -chemicai ~ ~ e i d  is in mntrot at 100.110%. QuanBlatiw~leld is assumed. 

YZ -Chemical Yield aukide defavittimlk. 

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

M3 -The requested ~ ~ C w a r  notmel, butthe reported 
actirityis greater than the reported MDC. 

~ - r n ~ r e q u e r l e d  MDC war not met. 

Target Nuclide 

H-3 

AbbreMalionr: 

TPU -Tola1 Propagated Uncertainty 

MDC - ~inimurn ~etectabls Concentration 

BOL- Be lw Detection Umit 

Data Package ID: H30911225-1 

Result +I- 2 s TPU 

-0.3 +/- 2.7 

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

LlMS Version: 6.318A 

22 

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: 0911225 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Sccping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 0911225-5 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nw-09 Count Time: 30 minutes Result Units: pC'lsample 

Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860-04-4 12801 

Comments: 

audinersrisgs: 

u - Rervllis less man me sample specific MDC. 

Y1 -Chemical Meldisin conV0l a1100-110%. Quan~tatiLeYlsld is assumed. 

Y2 -Chemical Meld ou5idsdsfault limite. 

LT- Result is lessthan Requested MDC, greater man samplespeciflc~~c. 

M3 -me reguested MDCwas not met, butthe repond 
actiity is greater man Ule reported MDC. 

M -merequested MDC was notmet. 

Abbreiatims: 

TPU -Tom1 Propagated Uncenainty 

MDC - Minimum DetecBble Concentration 

BDL-BBiw Detection Umit 

CASNO 

1002817-8 

Data Package ID: H30911225-1 

Date Printed:Thursday. Decefnber 10,2009 ALS Laboratory Group - FC Page 5 of 20 

LIMSVersion: 6.318A 

23 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1 4 +I- 2.6 

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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 0911225-6 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pcdsample 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

CASNO 

1002817-8 

QuallRerrlFlags: 

U -Resultis less lhan lhe ssmplerpeciflcMDC. 

Y1 -Chemical Yield is in mntrol at 100-110%. Quan5tativeYield is assumed. 

YZ-Chemical neld auDidedehultlimiD. 

LT- Resull is less man Requested MDC, greater Vlan sample specific MDC. 

Abbredalions: 

TPU -Total Propagated Uncenainly 

MDC - Minimum Delectable Concentration 

BOL - Below Dete~tion Umit 

Target Nuclide 

H-3 

Data Package ID: H30911225-1 

Date Printed: Thursday, Decefnber 10,2009 ALS Laboratory Group - FC Page 6 of 20 

LIMSVersion' 6.318A 

24 

Result +I- 2 s TPU 

-1.8 +I- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U - 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

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

Sample Matrix:WlPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: OBI 1225-7 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCisarnple 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: B60~04~112801 

Comments: 

CASNO 

1002817-8 

QualifiemlFlags: 

U -Result is l w  than the sample specific MDC. 

Y1 -Chemical Weld is inmntroi a1100-110%. Ouan6taSue Yield isasrumed. 

Y2 -Chemical Weld oulside default limils. 

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

M3 - Tne roa.ere3 MCC %as :iollne' o.tu F ~ccorc .  
in riy r srcalerna- no:o,:nel MDZ. 

M - me l e ~ . ~ s : e ~  MX uas n:t met 

Target Nuclide 

H-3 

Abbie\iationr: 

TPU -Tola1 Plopagated Uncenainty 

MDC - Minimum Detectable Concentration 

BDL-Below Detedion Umit 

Data Package ID: H30911225-I 

Result +I- 2 s TPU 

-1.9 +I- 2.5 

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 7 of 20 

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: 0911225 
Client Name: Cabrera Services Inc. 

ClientProject ID: Forest Glen Rad Swping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 .OO sample 

Lab ID: 0911225-8 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H09112441 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pcilsample 
Date Analyzed:OI-Dec-09 Report Basis: As Received File Name: B60~04~120101 

Comments: 

QuallfierSElags: 

U - Result is 1-5 then the Sample specific MDC. 

Y1 -Chemical Yield is inmntml at $00-110%. QuantitativeYleld is assumed. 

Y2 -Chemical Weld outside defaultlimits. 

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

CASNO 

10028-17-8 

M3 -me requested MDC was nolmet, butthe reported 
actiuly is gresbithan the reponed MDC. 

M -The requested M E  was not met. 

Abbre\lations: 

TPU -Total Propagated UncsMinh/ 

MDC - Minimum Detectable Concentration 

BDL- B e l m  Detenion Limit 

Target Nuclide 

H-3 

Data Package ID: H30911225-I 

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

Result +I- 2 s TPU 

0.2 +/- 2.9 

Page 8 of 20 

26 

MDC 

4.9 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis: As Received 

Lab ID: 0911225-9 
Date Collected: 17-Nov-09 Run ID: 3H091124-4.4 Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed:28-Nov-09 Report Basis: As Received File Name: B60-04041 12801 

Comments: 

QuailfienElagl: 

U -Res~ l t is  lessman meramplespeciflc MDC. 

Y1 -Chemical Yleld is in mnuol at 100-110% QuanltatiueMeld is assumed. 

YZ-Chemical Yleldoutsidedeiaullilmik. 

LT- Resuitis less than Requested MDC, greaterman sample rpeciflc MDC. 

CASNO 

1002817-8 

M3 -me requested ~ o c  war not met, butthe reported 
acuity is greater than me reported ME. 

AbbreMationr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL- Below Detection Limit 

Data Package ID: H30911225-1 

Target Nuclide 

H-3 

Date Printed:Thunday, December 10, 2009 ALS Laboratory Group - FC Page 9 of 20 

LlMS Version: 6.318A 

27 

Result +/- 2 s TPU 

-1.4 +I-2.7 

MDC 

4.7 

Requested 
MDC 

M 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911225 

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

Sample Matrix: WIPE Prep Batch:3H091124-4 Final Aliquot: 1 00 sample 

Lab ID: 0971225-10 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis: As Received 

Date Collected: 17-Nw-09 Run ID:3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time:30 m~nuies Result Units: pCJsample 
Date Analyzed: 28-Nov-09 Report Basis: As Rece~ved File Name: 860~04~112801 

Comments: 

OuallfiersFlags: 

CASNO 

1002817-8 

U -Result is less Ulan Ule sample s p e c i f i c ~ ~ c .  

Y1 -Chemical Weld is inmntrol at100-110%. Quantitatiw Weld is assumed. 

YZ-Chemical Weld ovllidedefauit limits. 

LT- Result is less Ulan Requested MDC, greater ban sample specific MOC. 

k'3 -me rexenm MU: nrr notmet 3 . : ~ r ~ r c ~ c n e o  
8 1  , ly.SqeaLe'lnlnLlerclorra MDC 

M . n r~a :  ,,rs ro:me: 

Target Nuclide 

H-3 

AbbreUatians: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL-Below Detection Umit 

Data Package ID: H30911225-1 

Result +I- 2 s TPU 

-0.7 +I- 2.8 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC 
LlMS Version: 6.31 6 A  

Page 10 of 20 

28 

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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H0911244 Final Aliquot: 1.00 sample 

Lab ID: 0911225-11 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Now09 Run ID: 3H0911244A Moisture(%): NA 
Date Prepared: 24-Nw-09 Count Time: 30 minlrtes Result Units: pCiisample 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

CASNO 

1002817-8 

OualifierolFlags: 

U - R e ~ ~ l t i s I e ~ s  man me sample epesiii~ MDC. 

Y l  -Chemical Yield isincontrol at 100-110%. Quanti!aliwMe!d is assumed. 

Y2 -Chemical meld outside defau!t limits. 

LT- Rerult is less than Requested MDC, greaterman sample spedfic MDC. 

M3 -me resuesled MDC was not met, butthe reponed 
aciidty is greater man me reporled MDC. 

M -me requested MDC war no! me!. 

Target Nuclide 

H-3 

AbbreMations: 

TPU -Total Propagated Uncenainty 

MDC - Minimum Deiedable Concentration 

BDL- Betaw Deleclion Umit 

Data Package ID: H30911225-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 11 of 20 

LlMS Version: 6.318A 

29 

Result +I- 2 s TPU 

0.3 +/- 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: 0911Z5 

Client Name: Cabrem Services Inc. 
ClientProject ID: Forest Glen Rad Scoping Survey 0&3800.04 

Sample Matrix:WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 0911225-12 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep 6asis:As Received 

Date Collected: 17-Nov-09 Run ID: 3HO91124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pcilsampie 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860_04_112801 

Comments: 

Q"siifie'slF1ag5: 

CASNO 

1002817-8 

U -Resuit is lessman me sample s p e c i f l c ~ ~ c .  

Y1 -Chemical Yield is in mntml at loo-110% Quantitallw Yield isasrumed. 

Y2 - Chemical Yield outside default limits. 

LT- Result is less than Requelled MDC, greater Vlan sample specific M E .  

M3 -me requested MDC was not met, but the repaned 
actiUW is greater man Vle reported MDC. 

M -lhe requested MOC was not met. 

AbbreUationr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Delectable Concentration 

BDL-Below Detection Umit 

Target Nuclide 

H-3 

Data Package ID: H30911225-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 12 of 20 

LlMS Version: 6.318A 

30 

Result +I- 2 s TPU 

-1.6 +I-2.7 

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: 0911225 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad ScopinQ Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: I OD sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 091 1225-13 
QCBatchlD: 3H091124-4-1 Prep Basis: As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 rnlnutes Result Units:pC~lsarnpie 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name:B60-04-112801 

Comments: 

QuallRerrlFlagr: 

CASNO 

10028-17-8 

U -Result is less Vian the sample specific MDC. 

Y I  -Chemical Yield is in mntrol at 100.110%. QuantilatireYidd isassumed. 

Y2 -Chemical Yield au5ide defeultlimi5. 

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

M3. mr rcs-cnm MDC nar n a l r e t  ~.1irere2onec 
8c: dl? I S - C I I C ~  m3n VIC leconeJ MOC 

M - Tre rel.erlca MDC her n3:mel 

Target Nuclide 

H-3 

Abbreuiationr: 

TPU -Total Propagated Uncertainly 

MDC - Minimum D%tectable CancenlraQon 

BDL - B e l w  Delenion timil 

Data Package ID: H30911225-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 13 of 20 

Result +I- 2 s TPU 

-1.5 +/-2.6 

LlMS Version: 6.318A 

3 1 

Requested 
MDC 

20 

MDC 

4.5 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PAI 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911225 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

OualifierslFlags: 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911225-14 
QCBatchlD: 3H091124-4-1 Prep Basis: As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units:pCisarnple 
Date Analyzed: Ol-Dec-09 Report Basis: As Received File Name: B60-044120101 

u -Result is less Vlan 6s sample s p ~ i R c  MDC. 

Y l  -Chemical neld is in mntrol at ion-310%. Quantitative weld isassumed. 

YZ - Chemical Meld outride default limik. 

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

CASNO 

1002817-8 

M3 -The requested MDCwas notmet, butlhe reponed 
acti i ly is greater dlan Vle reported MDC. 

M .me requested MDC was not met. 

AbbleYations: 

TPU -Total Propagated Uncertainly 

MOC - Minimum Detecbble Cancentration 

BDL - Below Detection Umil 

Target Nuclide 

H-3 

Data Package ID: H30911225-1 

Date Printed:Thursday, December 10,2009 ALS Laboratory Group - FC Page 14 of 20 

Result +I- 2 s TPU 

0.1 +/- 2.8 

LlMS Version: 6.318A 

32 

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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 0911225-15 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID:3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCisample 
Date Analyzed: 28-Nov-09 Repott Basis: As Received File Name: B60~04~112801 

Comments: 

QualifiersIFiag5: 

CASNO 

10028-17-8 

U -Resulttr less man me sample specific MDC. 

YI .chemicd weld is in mntro~ at io0-110%. auantitat i~~eidisasrumed. 

Y2 -Chemical Ylsid outside default limik. 

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

M3 -me requested MDC was notmet. butthe reported 
acti4ty isgreater Uian mereported MDC. 

M -The requested MCC was not met. 

Target Nuclide 

H-3 

Abbre,iatiM.: 

TPU -Total PrapagatW Uncertainty 

MDC-Minimum Detectable Concentration 

BDL - Below DetRtion Umit 

Data Package ID: H30911225-1 

Result +I- 2 s TPU 

-1.3 +/- 2.6 

Date Printed:Thunday, December 10,2009 ALS Laboratory Group - FC Page 15 of 20 

LlMS Version: 6.318A 

33 

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: 0911225 

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

Sample Matrix:WiPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911225-16 
QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4.4 Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCisample 
Date Anaiyzed:28-Nov-09 Report Basis: As Received File Name: 860-04~112801 

Comments: 

QuallfienlFlsgs: 

U -Resuit is lerr than the sampie specific MDC. 

Y I  -Chemical Yield is in mntmi at 100110%. QuantitatimYleld is assumed. 

Y2 -Chemical Yield oulside defauitlimiis. 

LT- Reruit is 1.55 than Reque~led MDC, greater than sample specific MDC. 

M3 -me requested MDC was notmet, butths reponed 
activity is greaterthan the reponed MDC. 

M -me requested MDC was not met. 

CASNO 

10028-17-8 

Abbieviationr: 

TPU - T o 1  Propagated Uncertainty 

M E  - Minimum Delectable Concenuation 

BDL - Below Detection Umit 

Data Package ID: H30911225-1 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group - FC Page 16 of 20 

LlMS Vemlon: 6.318A 

34 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-3.9 +/- 3.4 

MDC 

6.0 

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: 0911225 

Client Name: Cabrera Services Inc. 
Clientproject ID: Forest Glen Rad Swping Survey 083800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1.00 sample 

Lab ID: 0911225-17 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Un1ts:pCiisample 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name:B60~04~112801 

Comments: 

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

Y1 -Chemical Yield is in mntrol at 100.110%. QuanBtatireYlsld is assumed. 

Y2 - Chemical Yield avhide default limie. 
LT- Result is less than Requested MDC, greater than SamplespeciCc MDC. 

M3-me requested MDC was notmet, butthereported 
aclirity is greater Vlan the reported MDC. 

M -me requested MCC was not met. 

Abbledation~: 
TPU - Tolal Propagated Uncertainly 

CASNO 

1002817-8 

MDC - Minimum Oeteclabie concentration 

BDL - Below Detection Umit 

Data Package ID: H30911225-1 

Date Printed: Thumday, December 10,2009 ALS Laboratory Group - FC Page 17 of 20 

LlMS Version: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1 0 +I- 2.6 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 
Lab Name: ALS Laboratory Group -- FC 

Work Order Number: 0911225 
Client Name: Cabrera Services Inc. 

Clientproject ID: Forest Glen Rad Scoping Survey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 .OO sample 

Lab ID: 0911225-18 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%):NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pC'lsample 
Date Analyzed: 01-Dee09 Report Basis: As Received File Name: B60~04_120101 

Comments: 

QualifiemlFIag~: 

u - Resultis less than the sample specific ME. 

Y l  -Chemical Yield is  in control at 100-110%. Quan8tatiwYleld is  assumed. 

YZ-Chemical Yleld autridedefauitlimits. 

CASNO 

1002817-8 - 

LT- Resuit is 1-5 than Requested MDC, greater Ulan sample specific MDC. 

M3 -me requened MDC was not met, butthe reporled 
a c t i w i n  greater than the re~oned MDC. 

~ ~ 

M -The requesled MDC war not met. 

Abbrerratianr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL - Below Detection Umit 

Data Package ID: H30911225-1 

Target Nuclide 

H-3 

Date Printed: Thursday, December 10, 2009 ALS Laboratory Group - FC Page 18 of 20 
LlMS Version: 6.318A 
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Result +I- 2 s TPU 

-0.7 +/- 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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 00 sample 

Lab ID: 0911225-19 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3 H 0 9 1 1 2 ~ 1  Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H091124-4A Moisture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCi/sample 
Date Analyzed: 28-Nov-09 Report Basis: As Received File Name: 860-04-1 12801 

Comments: 

QualifiemlFlags: 

U -Result is less ban  Vle sample specific MOC. 

Y l  -Chemical Yield isinmntml a! 100-1104. QuantitativeYieldir assumed. 

Y2 - Chemical Yield OUeide default limils. 

LT- Resuit is less than Rsguerted MDC, greater ban samplespecific MDC. 

M3 -me requested MOC was no! me!, bulthe reported 
actiUty is greateilhan Vls reponed MDC. 

M -merequested MCCwasnotmet. 

CASNO 

1002817-8 

Abbremtions: 

TPU -Total Propagated Uncsminly 

MDC -Minimum Detectable Concentralion 

BDL - B e l w  Detection Urnit 

Data Package ID: H30911225-1 

Target Nuclide 

H-3 

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

Page 19 of 20 
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Result +/- 2 s TPU 

0 +/- 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: 0911225 

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

Sample Matrix: WIPE Prep Batch: 3H091124-4 Final Aliquot: 1 00 sample 

Lab ID: 0911225-20 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-4-1 Prep Basis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID:3H091124-4A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes Result Units:pCisample 
Date Analyzed: 28-Nov-09 Repott Basis: As Rece~ved File Name: 860-04-1 12801 

Comments: 

CASNO 

1002&17-8 

auaiifien,Fiagr: 
U - Resuit is less Vlan Vle sample specifls MDC. 

Y1 -Chemical Meld is incontrol at100-110%. Quantitatimneld isasrumed. 
n.chemical M = I ~  outsidedefauit~imits. 
LT- Result is 1- than Requerled MDC, greaisr than sample spscitc MDC. 

M3 -me requesed MDC was natmet, butthe reported 
adGty  is greaterlhan Vle reported MDC. 

M -me requested MDC was not ma. 

Abbreilations: 
TPU -iota1 propageled uncertainty 

MDC - Minimum Detectable Concentration 

BDL - Below Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911225-1 

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

LlMS Version: 6.318A 

38 

Result +I- 2 s TPU 

-1.5 +I- 2.6 

MDC 

4.5 

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 

PAI Workorder: W11225 
Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Wednesday. December 02, 20% 

1:01:43 PM 

Sample 10 Nuclide sample ~ r e p ~ a t c h  lngrowm oate ~ v e n c h   actor ~ a t n x  sampnlq lnr t lo  AnRunlD count o r o s s c ~ ~  s a r e ~ n  cnt~ur(m1n) AcUvW+I- MDC Repnunib DER bspu. Rec 
~ T Y P  T~~~ Dabmme c c ~ a t c h l ~  n ime DetlD fl le Name Dabmme B K ~ C P M  PRIgEn SLum %MOlSt A""lA1q 2 5TPU DecLev Reansas19 RPD Flags 

0911225-1 H-3 11117R009 JHO9il244 NA 115.6 WIPE I S  1s6000 3HOSlll+lA 1112612009 6.730 24.16% 30 -1.1 4.5 pCV~~mple  NA 

SMP TrglinaYa S:OO:OOAM IHOII112C4-I , NA 0.76 NA 1 5  I.2 860.M.112801 l l :33AM 1.340 NA NA 2.6 NA As Received NA U 

091 1225-2 H-3 1111712009 JH09112dd NA 120.6 WIPE 1 s  LS6000 3HOOllZhdA 1112812009 6.330 23.60% 30 -2.0 4.6 pCVsample NA 

SMP T V h a Y e  BO5:OOAM JH001126d-1 NA 0.46 NA 1 5  6 5  860.M.112801 12.04 PM 7.375 NA NA 2.6 NA As Recelved NA V 

091 1225.3 H.3 1111712009 3 ~ 0 9 1 1 2 ~  NA 116.7 WIPE I S  LS600Q 3H001126dA 11128/2009 7100 24 15% 30 6 4 4.5 OCVrarn~le NA 
~~ ~ ~~ - ~~ 

SMP TrgMaYil. 9:lO:OO AM 3H0011244.l NA 0.36 NA 1 s  860-M-112801 12:35PM 7.340 NA NA 2.6 W As Recelved NA U 

091 1225-4 H-? lll1712009 3HOSllZdd NA 121 WIPE 1 S LSW00 3H0011241A 11/26/2009 7.200 2356% 30 6 .3  4.6 pCVsample NA 

SMP TrgMaYc 9:15:00AM 3H08112+bl NA 0.36 NA 1 s  6 5  860.M.112801 I:OSPM 7.371 NA NA 2.7 NA Aa Received NA U 

0911225.5 H J  1111712009 3HOS1124d NA 121.7 WIPE 1S LS6000 1HO(III1CIA 11/28/2009 6.630 23.46% 30 -1.4 4.6 pCVsample NA 

SMP TrgMsYe 9.20.00AM 3H09112ebl NA 0.36 NA I S  5 6  860.M.112801 1:37 PM 7.362 NA NA 2.6 NA As Recelved NA U 

0911225-6 H-3 11117/2009 1H0911244 NA 117 WIPE 1 S LSBOOO 1H08111CI.4 Ill2812009 6.400 24.01% 30 -1.6 4.5 pCVIample NA 

SMP b g h l h i f e  9:25:00AM 3H09112661 NA 0.39 NA I S  5 7  BfiO.M.il2801 2:OS PM 7.349 NA NA 2.6 NA As Received NA U 

091 1225-7 H-3 1111712009 JH0911244 NA 114.5 WIPE I S  L56000 3HO911241A 11126120W 6.300 24.29% 30 -1.9 4.4 pCVsampie NA 

SMP Tr%Malyte 9:3O:OOAM SH09112MI  NA 0.36 NA 1 S 1 8  880.M.112801 2:39PM 7.332 NA NA 2.5 NA As Received NA U 

0911226-6 H-3 11117R009 3H001124d NA 131.3 WIPE 1 S LSeOW 3H0911261A 1211R009 7.570 22.39% 30 0.2 4.9 pCil~ampls NA 

SMP TmluulW 9:35:00AM 3H0911266? NA 0.77 NA 1 S 37-1 86O.M~l20~0~ 4:07 PM 7.449 NA NA 2.9 NA AS Received NA U 

091 1225-9 H-3 11117R009 3H001124d NA 124.2 WIPE 1 S LS6000 3HOS11244A 1112812009 6.670 23.19% 30 -1.4 4.7 pCilsample NA 

SMP Tiglinalyta 9:qO:OoAM SW00112M-I NA 0.39 NA 1 S 5-10 880.M.112001 3:40 PM 7.400 NA NA 2.7 NA AS Received NA U 

091 1226-10 H-3 1 1117/2009 1~00l?244 NA 129.1 WIPE I S  LS6000 3"04112+4A 1112812009 7.070 22.64% 30 6.7 4.6 pCUoample NA 

SMP Tm.linaYe 9:45:00AM 1H001126bl NA 0.46 NA 1 S 5-ll 880.M.112801 4:11 PM 7.434 NA NA 2.6 NA A% Received NA U - 
091 1225-1 1 H-3 1111712009 IH0811264 NA 122.1 WIPE 1 S L56000 1Hogll2*4A 11126l2009 7.530 23.43% 30 0.3 4.6 pCVsample NA 

SMP T ~ M a y e  9:50:W AM 1H0911264-1 NA 0.41 NA 1 5  I -12 860.M.112801 4:42 PM 7.365 NA NA 2.7 NA An Received NA U 

Comments: 

Data Packaae ID: H30911225-I 

QualifienlFlags: 

U-Result Is less than the ramplespclflc M E .  

YI -chemlcai~ie ld is in controlat 100.110%. ouantibtive yield b assumed 

~ ~ - c n e m i c a l ~ l e l d  outride delauit Ilmltr. 

W -  DER IsgreaterthanWarning Limitof 1.42 

D-DER 1% greaterthanCantm1 Limit af 2.13 

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

LT- ReEUU 19 IeOBthan RequestMDC, greaterthanlarnple opciflc MDC 

-Al iquot  Barls Is 'As Received'whlle the Report Baslr k 'Dry Weigh?. 
#-Aliquot Basis IS'DW Welghl whllene Report Saris Is 'A9 Recehlea' 

M - ~ e g u e ~ t e d  MDC notmet 

M3-The requested MDCwar notmet, butme reported 
adhlty isgreabrthanthe reparled MDC. 

L -  LC5 ReCOVewbeiow lowersonbolllmlt. 

H - LCS Recovery above upprcantroi limit. 

P-LCS, ~a t i i xsp ike  ~ e c o v e r y w i m i n c ~ n t r ~ ~  iimitr. 

N - Matra Spike Recover/ outside control limib 

NC- N~tcalculatedfordupilcate resuiu lens than 5tlmes MDC 
B -  Analvte cancenkation greater than MDC. 

63 -~na iy te  concentration greabrthan MDC but less man ~equested MDC 

Notes: 
1)TheTracer resuits are notyleld comcted (re. adlvlty measured notactivity added). 

2)Whererample time Is notavailable, 12:OO PM (Mounta1n)L uredfordecay correction 

Abbreviat ions:  

m-  racer TA - Terrjet ~na iy te  

I P U  -Total Propagated Unceriainty 

M D C - ~ l n l m ~ m  Detectable concenlration 

DER- Duplicate Error Ratio 

BDL - Below Dctectlon Limit 

Date Printed: Thursday, December 10,2009 ALS Laboratory Group -- FC Page 1 of 3 
P 
0 LIMSVersIon: 6.318A 
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Tritium Analysis By Liquid Scintillation Raw Data Report 
Laboratory Name: ALS Laboratory Group --FC Prep SOP: PA1 700 Reported on: Wednesday. December M, 2009 

PA1 Work Order: 0911225 Analytical SOP: PA1 704 1:01:43 PM 

Sample ID Nuclide Sample PrepBatch lngrowm Date Quench Factor Matnx SampAlq InrtlD AnRunlD count GrosrCPM ~ a s e ~ f f  cnt~ur(mln) AciivItyK MDC ~eponun ib  DER YSpk Rec 
~ T Y P  T~~~ Datemme c c ~ s t c h l ~  ~ i m e  +Lum %MObt A"'lyAlq DetlD File Name Datemme B ~ ~ C P M  PmgEn 2 sTPU DecLev Repomasis RPD Flags 

3H0911264 "-3 l lR4R009 IHOgli244 NA 135.6 WIPE 1 S LSnOOO lH0911241A HIZ612009 67.570 21.91% 30 124 5 pC11Sample 0 3 0  109 
LCSD Trpholytr II:O3:14AM SH09IlZbbl NA 0.27 NA I S  151 860.M112801 11:24PM 7.479 NA NA 20 MA As Recelved NA P 

Comments: 

Data Packaae ID: H30911225-1 

QualifiersiFlags: 

U -Rerult ls less man thesample spcit lc MOC. 

YI  -ChemlcalYleld Is in confmlat 100-110%. ouantitative yield is assumed. 

Y2-ChemlcalYieldoukldedefauNlimlts. 

W - OER ikgreaterthan warnlng ~ l m i t o f  1.42 

D -  DER isgreaterthancontml ~ l m l o f  2.13 

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

LT- Result in lessthan Request MDC, gieaterthansamplerpeeific MDC 

-AliqUOt Bas19 10 'A9 Received. whlle the Report Basis is 'Dry Weigh?. 
# - ~ ~ i q u a t ~ a s i s  i s m ,  weighrwhlle me Repon~asln I W A ~  ~ e c e k c  

M-Requested MDC notmet 

~3 -me requested MOC was not met, but me reported 
a d ~ t y  19 greaterthanthe reported MDC. 

L -  LCS Recovery below lower contol llmlt. 

H-LCS Recoverysbove uppercontml limit 

P - LCS, MablxSpike RecoverywiUlin controi iimltr. 

N-MatrlxSpike Recoveryoutslde control limitr 

NC - Not Calculated for duplicate resulb less than 5 times MDC 
B -~na ly te  concentration gieaterthan MDC. 

83 -Analyte concentration greaterman MDC but less man Requested MDC. 

Notes: 
t ) ~ h e   racer resultr are not yleld corrected l ie, actlvity measured not activivadded) 

2) Where sampletime Is notavailable, 12:OOPM (Mounta1n)Is usedfordecay correcfion 

Abbreviations: 

TR-Tracer TA-TargefAnalyfe 

TPU -iota1 propagated unceminv 

MDC - Minimum Detectable Concentration 

DER - Duplicate Erroi Ratio 

BDL - Belaw Detection Lilnlt 

Date Printed: Thursday. December 10,ZOW ALS Laboratory Group -- FC Page 3 of 3 
P 
h) LlMS Version: 6.318A 



(c/J X: T212' ;: :~l\-.ll K; --; ppl !,, 3- 4::::k Pam7 1- 28 l\lOV 200'9 11. 8 ClO 
USER:: 4 CO111"IEI~I1' 3 l-.S60CiCj 
IZ'RESE1' T IME :: 3i;. 00 
II)ATA i:fiL..C : CPlY tl:l:! : YES SAMPI..E REPEATS : 1 PRll\lTEK :: STD 
COLJNT EiLANl,: . :: It10 I Cali : I REPL.1 GATES e 1 135232 ;EDIT  

TWU PtiA9E :. i\IO AGC :: MU CYCLE REPEATS :: - i 
SCINTILLATUR : LIEIJID L.[IMEX I 1\10 LOW SF-?~~I>LE REJ :: 0 
LDW !..E\IEL. Y E $  tlAi..i' L.IiTE CURRECTICIN DFrSE; r8 onw . . 



PAGEr 2 
%ifiIY 1:'CIEii T T ME IlI# - I I I U IL~GII :d: .IP*U! ~ : b  :2 - I ,... ILJMEX ICI..WF'SED 

NU IqI I N C:PM %.ERROR CF'IYI ,%ERRC)R X. TIME,  



BSF Version 
Instrument TvDe 
Data ca tu re -  bate 
user F i  P ename 
user Number 
User I d  
User Comments 
Preset count Time 
ca l cu la t i on  Mode 
H# selected 
sample Repeats 
P r i n te r  O u t ~ u t  Mode 
Blank count' 
I c #  o r  SCR-sel ected 
Rep1 i cates 
Rs232 outuut Mode 
TWO-phase' selected 
AQc choice 
cvc l  e Reueats 
s c i n t i l l a t o r  choice 
Lurnex selected 
Low Sample Reject Count 
LOW Level se lec t ion  
Ha l f  ~ i f e  cor rec t ion  Date 
window L im i t s  window 1 
Preset %Error Is03 - - - -  - 

Norm ~ u l  ti p l i e r  1so1 
Background CPM 1 
window L im i t s  window 2 
preset %Error 1so2 
Norm ~ u l  ti ~ l i e r  1so2 
Background' CPM 2 
nlpha/seta D iscr im ina t ion  

sarn Rack Time H# 

860-04-112801 
: 3 
: LS 6000 
: 28 Nov 2009 11:02:04 
: c:\ ... \LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF 
: 4 
: 3H:5-ML,lO-ML 
: LS6000 
: 30.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 

Page 1 
I(dL 1 1 - ~ - ~  
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0 
FAOE:: 1 

J: Ell $7 Z-: kU z !%is -- IP'II i- :AL tt.3 -, lPf% L,, 1. DIEC 2009 :L6:05 
USERn 4 CCllvlMlthlT r LS60CiO 
PRESET 'TIME : 31). CIU 
DA'1"A CALC :: CPM 1 :I YES SAMFILE REPEATS: 1. F'K'II~ITER :: STD 
C0llhlT BLfilVli: r INil IC: l l  : 1\10 REPLTCATES 1 R623:z : :EDIT 
TWO PI-IASE :: 1\10 RQC r MC3 CYCLE REPEA1-S : I 
GC: I h1T 1 ILLA70R :: I- % 2 t i l D  1-UPIEX :I it10 ILOW SI-~IVIPL-E RE.2 : 0 
L.0W LEVEL. :: YES HAILF L I F E  C0RREi:TlOhl DATE: I -~oI '?~  

CHAN: 50.0 - 250.,0- %ERROR: % "'75 FACTOR: :LnO0i3EiO<l. Bl<G. SUB:: O 
CHAlil 1: 450. O '700.0 %ERROR :. 20 ,, 00 FACTOR r 1 ,, O(:rGiiDO BKO.  SUE( : r) 

30.00 1.31 ,, 3 
TI) ,, . . ?,(-. .. J 127 .,3 
Xi. OD 125. C1 
30.08 128.7 
30 .013 139 ,, 4 
30.00 127.3 
30.00 139.3 
3 C i . .  011 136 . 5 
-,. - .::.u.cto 1?:6.7 
30.00 141 "1 
30.00 133.1 
30.00 131.3 
30.00 143.9 
1x0 ., 00 132.. 5 
30.00 139.0 
-,. . s i l . O Q  122.,4 
30. OCi 124.0 
30.00 124.5 
30.OCi 122.5 
30.013 124 "9  
30.<:10 127,6 

7,,.57 13.27 
7.47 13.,36 
7,,C)7 13.74 
7 . 47 3.3 ,, 36 
7.f3C) 13.07 
7.43 i.3.39 
7.1:>3 1ZS,77 
6,73 :L4,.07 
Q.Y7 13.83 
7.83 13.05 
7.89: 13-05 
El. SO 12., 31 
8.93 .12.50 
7.03 13.77 
A,, 77 14.04. 
7.  .:!,!I 13 "48 
Ci.Y7 14,.70 
7,, 90 12.5'9 
6"27 14.59 
7.47 :L3,.36 
7.30 15.51 



BSF Version 
Instrument Type 
Data ca t u r e  Date 
User F i  yename 
user Number 
User I d  
user comments 
Preset count Time 
Calculat ion Mode 
H# Selected 
Sample Reweats 
p r i n t e r  output  Mode 
 lank count 
IC# or SCR Selected 
Repl i  cares 
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 sample Reject Count 
Low Level Select ion 
H a l f  ~ i f e  cor rec t ion  Date 
Window L imi ts  window 1 -~ .. - 
Preset % ~ r r o r  ISOI 
Norm Mu1 ti p l  i e r  1501 
Backaround CPM 1 
window L imi ts  window 2 
Preset %Error 1so2 
Norm Mu l t i  w l  i e r  Is02 - 

Background' CPM 2 
A1 pha/Beta Discr iminat ion 

Sam Rack Time H# 

; 3 

: Ls 6000 
: 01 Dec 2009 16:06:25 
: C:\ ... \LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF . A . , 
: ~H:~-ML,~O-ML 
: LS6000 
: 30.00 
: CPM 
: YES . I 
: 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 

I L - L ~ ~  

Page 1 



Ls6 Run Log Instrumenf ID: LSSOOO 3791343 ALS Laboratory Group - Fort Collins 

1 
2 
3 

Analyst I Date @c ILZ-*Q? 

7 
8 
9 

10 

FORM 762r6.xls (317109) 

Date 
I /  

I ' 

&&: Each page is copied as completed and included with the workorderlrun documentatioti; <qvie2e$subsequently. 
!. ,.! 

. .  

Sample ID 
3tlO9lldY -UG&/ 

O ~ / / Z l S  - I 
I - 2 

-1, 
-7 
-8 
- 9 

CountTim 
e (min.) 

30 
1 

I 

Rack & Position 
5 - \  

I - 1 - '7 

- 7 
- 
- 9 
- a,-, 

. Test 

flJ S m I  
I 

I 

I 
b' 

f i e m u ~ d :  H # Low . rn- 

User # 

'i 
I 

Batch ID 

3H09 I l N -  4 
I 

Position 
Check 

#,&,-/ 
I 
I 

Initials 

I/& 
1 .  

Cotn~nents 
Qk- 

I 



LSC Run bog Instrumerif ID: LS6000 379847 ALS Laboratory Group - Fort Collins 

Analyst 1 Date Ikh lL'J"Q9 FORM 762r6.xls (317105) 

Note: Each page is copied as completed and included with the workorderlrun doc~!mentati.on; reviewed subsequently.. - , - 
' ~ $  . . 



LS6 Rrrn bog Instrument ID: LS6000 37Q848 ALS Laboratory Group - Fort Collins 

Analyst / Date &% a - 3  -6q 

Note:' Each page is copied as completed and included with the worltorderlrun documentatibn; review?d.subsequently. - . .  .. .. ..? 

2! 

FORM 762r6.xls (317109) 



Section 6 

QUALITY ASSURANCE 
SUMMARY REPORTS 



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

package. 



Section 7 

LABORATORY BENCH SHEETS 
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ald 
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Pagm of 4 H3 Instrument Sheet ALS Laboratory Group -- FC 

Supersedes: -p 
Date Printed: 11/25/2009 9 3 7  ~l~svemion:  6 . 3 1 4 ~  

Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

%-. : &fqplC im,illlC~.. .y.;...q ... < a...jJ*v*$ . . srivrp;6j~yp+ , 
:!f * e p * , B ~ t ~ ~ ~ ~ i ~ ~ ~ g ~ i ~ < ~ q > ~ ; ; k ) ~ ~  >t;,.pp> ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ ~ 3 ~ ~  

Analytical QASS I NCR? Y 18 -&k- 
prep 
Num 

z&,,z<r* - * **a&9*,,>&x~gp$y-*s~$gp~@~gfg~~p~~@~&Tsq$3~$~@~gp~~~~~: 
-* .. %!2=,%2? I!"*.- * ..v: . .-v ~..,:a.<s4.&?~..' T...::.~ , $,*.."., ,.-. ~+*, 

Soh # Nudide 
S1 H 3  848.3610.44 2.523.626 DPMLd 11124109 0.1 ml RS-013 

~ a b l ~  cnt2 
Fllsllnst 

dnf 3 
Fllellnst 

QC 
TYPS 

Cntz Rack- 
Pos 

Cnf 3Rack- 
Pos 

Cnf 2 Pos 
Chk By 

mltnlq a n t 3  Pas 
cl,k ay 

Notes ~ i n ~ l q  unlls ~ s p o r 8  
unlls 

C n t l  
Fllellnat 

cnt? ~ a c h -  
~ o s  

cot? pop 
Cllk By 



Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

Reporting Units 

0911225-1 H3 Eduewood smears 2 0 ~ C i  ~ C i l s a m ~  - - - - .  
0911225-2 H3 Edoewood smears 20oCi o ~ i l s i m o  

0911225-5 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-6 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-7 H3 Eduewood smears 2 0 ~ C i  ~ C i l s a m ~  - - - - .  
0911225-8 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-9 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-10 ~3-~d&wood-smears-20~~i pCilsamp -- 
0911225-11 H3 Edqewood smears ZOpCi ~ C i l s a m ~  -- - .  - - .  
0911225-12 H3-Edgewood-~mears-20pCi pcilsamp 

0911225-13 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-14 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-15 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-16 H3-Edgewood-smears-2OpCi pCilsamp 

0911225-17 H3-Edgewood-smears2OpCi pCilsamp 

0911225-18 H3-Edgewood-smears-2OpCi pCi1samp 

0911225-19 H3-Edgewood-smears-2OpCi pCi1samp - 
0911225-20 H3-Edgewood-smears-2OpCi pcilsamp -- 

Samole Barcodes 

0911225-1 
3H0911244PS1 lllll~ilRlllllllllllllllllllllllllllllllil~llllllllUlBlO 
0911225-3 
3H0911244PS3 lllllllAlllillillllillWIIliIll1111OHb1311I1UIIAIIIIIAIIII 
091 1225.5 
3H0911244PS5 IllllllllillilillRllI~l~IIUIll111~01111111l11~~IAM~II 
0911225-7 
3110911244PS7 I!IIIIIIII~B~IIIIIIIIIIIIIIIIIOIIIRIIIIIIIIIIIIIIIIIIB~UII 
0911225-9 
3HOJ1124-4PS9 ~~~~~~~#181111111~~~~~~~~~!~~~~~~I~IIII~IIIIIII!~~~ 
0911226-11 llllllll%llllllllll1lUlllllllllllsllUnllllOIIIIBIIIIIIIU~llll 3H091124-4PSll -- 

0911225-13 
3H091124-4PS13 III~IIW~OIIIIIII~RIIIII~III~IIUIIO~IIIIRIIIMIIIIIII~I~M 
rn 

~ a g &  of 4 H3 inslrument Sheet 

Date Printed: 1112512009 9:37 
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LlMSVerrIon: 6.314A 
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Supersedes: - 3 r( 







Witnessed By: Joe 0. Dauner Date: 1112512009 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

f@pd?fF?i ~ $ ~ p n f ~ ~ $ ; p J ~ # ~ 6 ~ ~ ~ ~ f ~ ~ ~ ~ ~ ~ @ f @ ; $ ~ $ ~ @ $ ~ ~ ~ ~ ~ f # ~ ~ $ & ~ & ~ ~  
,rt,!i-W.3 ...- ..~~J.@.,.u, >LU,.,* ~ ~ ~ ~ . ~ ~ - . ~ . - , . , M x  d. ::a  IS, 2..~.-4 , ,>s~..<c~..?z 

Soln ti Nvdide ~ 
S1 H-3 848.3610.44 2.523.626 DPMlml 11124109 0.1 ml RS-013 

Prep Procedure: H3 

I 
m 

~ag&2 of 2 H3 Belich Sheet ALS Laboratory Group - FC Supersedes: -\.&~\Q'VL 
Date Printed: 1112512009 9'49 LIMS Vel6lW 83144 

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

Non-Routine Pre-Treatment? Y /a Batch: d\L Re-Prep7 Y .@ Batch: . d \ ~  Prep QASS I NCR? Y / @ ~ c k  
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Jay Fielding Balance: Cocktail: UG-LLT 
Prep SOP: NONE Prep Date: 11/24/2009 Balance: Cocktail Pipet: T-002 

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

I AnalysisVol.(mlJ Standards Prep Notes WabrAdded(mi) ~ a b l ~  PrepBasIs sump 
Num 

Molrture(X1 prep 
Num 



Prep Procedure: H3 Prep Batch Not Validated!!! 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

Review Date: 

. -  . . . , . , . r , . .  .. - .  ,w,....,......,.,. . . ..,:;,.. a, .,:."... .I!9i . % ...2.iA.gtj ,, ., . -wx a,-,&.?. ;-;.;:.;~~g+&.... 
: d ~ r e p r ~ a t E h j ~ ~ @ ~ l ~ ; ~ $ - ~ i i ; + , ~ i ' ~ ~ @ i i ' ! i ~ @  
&$24fi:,33Rsg:p;i&e &~~~~k~3dh~~;2gaj ;~~~:~;+~;~;  

I Non-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 Dats: 11/24/2009 

Prep Dept: RS 

Balance: 
Balance: 

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

- , - - . , ?-- - -. . . . 
3 1 09112253 SMP 1 

Analysis vol.(rnl) 

5 1 0911225-6 SMP 

8 1 , 0911225-8 SMP 

Sl=ndardo PropNoles 

1 As Received 

4 1 0911225 4 SMP 1 1 As Received 

1 1 An Reslllved 

1 I AsReceAed 

7 I 09H?16.7 SMP 4 1 An Rccelvrd 

I 
1 1 0911225-1 SMP 1 
7 4 0911>1*.1 SMP 

8 1 0911225-8 SMP 

9 1 09112254 SMP 1 

10 1 0911225-10 SMP 1 I AS ReCeiYpd 

I1 1 091122S;H SMP 1 1 AS Recobsd 

12 1 091122512 SMP 1 1 As Recelved 

13 1 0911225-13 SMP 1 1 As Racslvsd 

1 1 AsReceivsd 14 1 0911225-14 SMP 

15 1 0911225.18 SMP 1 1 AS Recelved 

16 1 081122546 SMP 1 1 AsRccelvsd 

17 1 0911225-17 SMP 1 1 As Received 

19 1 0911228.19 SMP I 1 As Recmlvod 

10 1 0811226-10 SMP. 1 1 As Rncelvcd 

20 1 091122680 SMP 1 1 As Recelved 

21 1 3H0911244cb1 ME 1 1 As Rezelvsd 

22 1 3H09112ddcb2 MB 1 1 As Recelvsd 

23 1 3H091124drb3 ME I 1 As Receivad 

24 1 3H091124d MB 1 1 dsRscsluad 

m 

~ a g k i  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: 

Date Printed: 1112512009 8:43 LIMSVsnlon: 6314A 



Comments 
/Lot# 97.080301, Due to i n a d e q p  volume no sample duplicate or matrix spike was performed. A LCS Duplicate was performed instead. 

/ 
.. . .. . . -- 

Spiked By: Jay Fielding 3 Date: 1112512009 

Radiochemistry Prep Worksheet ,vi!g&kgFTj;+5;;5;G;6s3.a+r -$ygs:,234;2GpLg4c 
ALS Laboratory Group -- FC 1: k:achGy3~ixs~5t~~~$8i~;&s~&~:~,;+7~ ; h..~ti€&.3 H 09i1*~d4x7~ga~~h$~;~!~5~jl $3;h:> 5$+ax<t4yA:, 

Prep Procedure: H3 / Prep Batch Not Validated!!! Review Date: 

Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y 1 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: 1112412009 Balance: Cocktail Pipet: T-002 

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

Witnessed By: 500 Date: Ic/ 25 107 

Soin I )  N ~ u ~ o e  SO nlD Prep Conc Un:s Prep Dolc A l s ~ o l  Urlb Pipet 10 
S1 H-3  649.361044 2523,626 OPM'lnl 11124109 0.1 n RS-013 

Srmp 
Num 

,-h 

~ a @ 2  of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: d-k- 
Date Printed: 11/25/2009 8:43 LIMS Vemim: 6.314A 

Slsndsrds Prep Note9 Analysis Val.(rnl) Prep 
Num 

UblD Prop Basis 





Section 8 

STANDARDS TRACEABILITY 
DOCUMENTS 



44 
1-i' 

Notebook No. 
P R G J E ~  LY.8.3~.10.. '19 Csn'iinuee ~ r o m  Fsge 

Expiration: 10121/2010 
Activity: 4743.70 dpm/rnL 

2s Uncertainty: 34.15 dpmlrnL 
Ref Date: 9/3/1998 

2 e i  Time: MIA 

Resd and Unciersiood By 





c. *. -1. ..S? .C . 17 :.?: ". .. 
This ~ t a n d a r d ~ e f e r e n c ~ ~ ~ a d a l  (SRM) co& of ~ad1oac&e'h~^dro~en~3, is wSf,%L$i 5'k'&f distilled 
water. The solution is containerl in a Same-sealed? borosibte-glass ampoule. 'Tiie S& is '%ended 
for*:, ca$@on of $.4$?,artide s$@fg i"s,*%t! ?&&of $p=$?+g of radiochemical ?, . procedures. .I, 

Radiologid Hazard .a- 2:;.i . .)Zl > Ii.>l.i: 

. v .  l i  .. >. -<-*, - + . <  
The S& ampodd contab hydrdgen-3 &a Gtal & ' o f  ap$onmafe& 3 2  M B i i . : " ~ ~ b i i ~ e n 3  dec& 
by. ....,... betr+par@~le.e@~Sion. id . None of the be~&atLicles esc+pe @fl the SRManpoule. D+ng the. deqy 
process no photons are ~ p p r ~ h t e  linshielded dbse ?at= at sey@2%%&&s (& of the referenbe 
.time) are given in note [a]'. ?here is no detectable external radiation. TIw SRM should be used only by 
persop qu*+ t ~ $ @ e ; ~ ~ a o * e ~ t e i ~  - L ... !>, . 1 ;..in: r p  .? , 
<'I.. ... &? :.. ..! 2 3 : .  , " . ~ , - i & &  . * .: -. '.-. ..+. .wise> 
$' 2, .a. * -. . :. . ,: .>".~. 5 . .  3 5. .,,,. h ibtw '.mr,wbz. 

The SRM ampoule contains only distilledwater. There is no chemicalhazard. If the ampoule is to be opened 
t o e a r  the,.$,uti~$.She 1 e c - d  is &p ~ 2 8 ; ~  2 , .;,. , , -, ,k.>mq' 

i, , . n . - .~UA' .7. 
Storage and Handling 

: ; 'j.. *+ ..*9.:.. ,?$.. . 
The SRIk should be stored and used at a temperature6eiweekSand 65 T. The solutio'n in an unopene'8 
ampoule &odd remain stable and homogeneous ytil at leastSeptember 2008. a. . ., &w, . 

The amobule lor anv subsequent contain&) Should alwavs be clear& marked as &nt-g"&diuactive 
mate& If &ampoule is trimportedit shohd be packed,'marke&labeled, and shipped in ac&~dancewith 
the applidcle national internatonal, and carrier regulations. The solution m the ampoule is a dangerous 
good (hazardous ma-) because of the radioa&ity- 

Preparation 

'This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, LR. Karam, ~ r o u ~ L e a d m .  The overall technical direckon and phydczl ms-erueob 
leading to certi6otion were provided by U. Lucas and M.P. Uotcrwcgcr of tho Radioactivity Group. 

Tne support aspects involved in the preparatio~ certifc2tio3, and issuance of this SRM were coordinared 
through the SendardRcferenceMaterialsProgam by J.W.L. Tiomas. 

Bert M. Coursey, Chicf 
Ionizing Radiation Division 

Gaithersburg, Marylaud 20899 Nancy M. Trahey, m e f  
June 1999 Standard Rofercna MaterialsRogram 
Half-life and text revised October 2000 
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. . , -..- . . . .- . . \ .  \. . .? 

,Recommended Pmcednrefor.Opening the Ampoule 
, . '  

1) If the SRM solution is to be diluted, it issimminadded.tha&he diluting solution have a,*position 
comparable to +at of .the SRM solution. . . 

. _,. 
Wear eyeprotection, glove$ and proteytive olothing,p$work.over a tray with ahorbent paper in it 
Work in a fume hood. 

.Shake the amp@.to wet all of t h c q d e  slnface of the ampoule. .Re,turn the'ampoule to the . . upright p ~ & d k  . . . ... . . . .  
, . . >, 

, ~.,. 
'Chedk that bl of the'iiqdddss drained chit of& ndck ofthe &ode. .I&ece.ssary, g&tiytaptbe. 
neck to speed the process. . . . . . .  

Holqgthe  aqpoule upright, .... score thenarrowest part of.the n+ with,a smie  or diarnond.pend. 
. :I 

Lightly k t  the.s-a+i. T% r a ~ c e s  the ma& gkopagation w1oW and andhs fqr 2'i:l&&e1 
I . . .  : . . . 

break. . . . .  . . . . .  ... . . .  

7)  old thk ampoule'npri&t w2h.a paper tmira.wiper,'>i .%ppo~ jig. Positiokth~ scored line a w e  . 
from you. Using a papermel or wiperto ay.@d contamination, snap off the top of theampoule by 
pressing thenarrowest.part ofthe ne&awayfrdm you while pulling the* ofthe ampoule towards 
you. : . . . .  . . . . .  I,..., . . >, 

. . . . . .  I 8) 'Aansfer the solution from the ampoule i&ng .a pjmometei m a pipet with.dispenser handlk: 
NEYERPIPElTE BY MOU'IE 

93 .Sealr p y  unused .SRM s~lution in a flame-sealed glass ampoule, if .possible, to minimize the . . . .  , . 
'evaporatianloss. . -: , .. ,I.. 

See.&? reference [4]., . . ' 

. c.;.;. . , . 

*Notes andrderenc&Gd on and 6, 
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. . . PRO-lV+ QF S W  49WP .. ' . I  .: ?.. 
...... . .. ." :a,-: -"-. c= -i- ii.*i- ---.-. *+ . r:rv:szT *,. . . .  

...... GU. .' - .:.,:.. ir..i,.. Ce.rtEedRaloes. I . z.,.. !a,:.i? 

*Nates and reEermar;arc pages 5 and 6. 
, ,._ ,. - 

: 

C 
-. 

j' 
, 

! 

1 

! 

! 

. . . . .  ..:iii ' ..:'* .i. . 
solution d&i&nqitg, ,$:, .., r-, 

........ , . -,L,'.. &&;he&d; .? . . 
I I ... 

, . .RefTen'.& time >:  -. .- . . . - .  ...... . . .  .- .- 
*ad!actipi@ o9thi soln@n [Q..;' 

gelative expanrted unce@b (k=Z) 
i t . ! . i * . . .  - - .. . ,. -.+ - " '  

.- . - .-! -- - -- - . :* 

,.. '. a:'" t;2i:o ic il* ". . .?> ,: :.; 
(035isrt!&$02).g;,&- a . .,~ . 
: i.. -. 
Hydro@?.' :". 

. . . . . . . . . . . . . . . .  .-. . . . . . . .  * ....- 
&OOEST, 3:SeptemberiEJ98 ; 7. -.:.;q.j . . .  

~ . 
. - $4.7 kBq.gil .(:: .. .SJ! c., .... : Y...... 

. 
,:"' " r. : ~ .  ,y:d; *<: yc, iv . 

0.72% [dj [el . &. i ?I,-. .:. . .:-..i 

" 

..; 
? . 
.-i 

: . 
,. 
L 
7; 

. . 

i 

- 
i;' 

7 

4 
': 

-.'1 

thedified 'palyz *; ,. .".. 5'. i. 

j 

.! 

: 
i : 

. 

1 .  

&librationmethod and measuring 
instrument(s) 

... . ..... - .  - .. - ........ - ... - . . .  
. . .  li- l ,-. ?<:' ?;< m5s.5>--... -&$a.kropefies:.,. - , -.- .. - ... - .- --- . .  -+. ... - ... -. . 

4x0 gas counting of SRM 4927E usingthe NIST length- 
compensated internal gas proportional counters and 
intenomparison of SRMs 4927E4927P using two ,4118 limd- 
scintillation wunting wstems '[h] 

. . 
sordik de'suiption 

--oule.sp*catio=- --.-, 
1' . ' . 

.. \ .  -. ..-. 
, .. ' . , . 

Solution mass 

" L ..:.>:-. 
Liquid in flame-sealedMkT bcir&~ate-~lass ampoule . . .  ,..-Y%.~ .. ..,_ -.... . ~-&.. .. ..*- 
Body outside diameter (16.5 i 05) nnm %r:,::n ; .;. -. -- ._- -- -- ? 
y.'alImcliness . . (o;somW)xsi ---'-- 

.- 
. 

~ar ium content . . C ~ s l t h a n  25% y 

had-oxide content -"" ' GithaqOO02% 
.... Othq&,gvg elenientj . .Tmoe quantities. ' . 

qppi.y&terj50 g" .,< % ..s7 . ..... ll.i. ..... . .%. ", - .  -. ".- .. ...- .- - - - .- .- . .- .... - .--..- .- . , . . - . - 
ChemicalFroperfiy: . ' ... . A . . .  

....... ,..w 

.M2ssF*n ', 

:?~@-1) : , 

A ." .'7'lfOO , ' 

,.: l x y , .  

+ .'..F.. ". '.. -='-.,=- ". >... : 
'Solufiou compositio~ 

?a. . . .3 

>.~. . -,, 

. . .  
. &dw= 

F-,,,i" ... 

Hz0 
. . . . . .  : W O  

.->:. ... ;=; ' .  -. .* . -' ... ' . .., v>- z,&- ..a .K..Lt..s.- ..- 
~ad io log i~a l~o~ea ie s :  . . 

. . . . . .  
7-co 

(mol.L-l) 3 

55 
. 6.51V7 .,. 

Radionnclidc im@es 

Halflivesused 

None detected [fj 

mo&-3 :  (4500 5 8) d k ]  . 
~ 7 -  



EVALUATION OF THE U ~ ~ C E R T ~  ~~TTHE'~MASSIC ACTIVITY [q* 

/I to zero energy .c.. I 1 I 
... , . I I  

. 

-,.Input Quantity&, 
'Se source of uncertainty; 

. . 
( a d  individual 

uncertainp components 
: where appropriate) 

Massic count rate of 
W 4@.7E; &%%tea - 

*Nates andreiemcs are on p i g s 5  and 6. . 

Rilative 
Unc~Z&" 
.Of bput 
'QmtiV, 
a(q)hi, 
(%) ~ f l  

. 0.18 ?: . . - .  

-,Method - .  Used To Evaluateu(x,), 
, the standard unc&ty of q ,  . 

. . .  (A9 denotes waluation by '. 
statistical metho+, 

(B)denotes evaluation by 
,-ather methods 

Standard deviation &the &an 
ior 23 sefsuf of w-unting , 

measurements 
. . +.. . . . 

Live-time b] 
EEhapolation of ... 
count-rate-vmwenergg 

. . .  
'Liquid-sointillation . 9.06 ... d.0 0.06 .... 
intercomparison of SRM 
49Wf and SM-4927E. 

Rndiionuclidirimpurities - 

Relative 
Sensitmiq 
.. Factor, . ' .  
l@/&iI- 

(x&> . . 
01 

... 1.0 . .  . 

.= . 
Estimated @) 
-. 
Estimated (5). .: . .  ' .  
. . . .  

Relative 
,Unceaaintj 
Of Output 
Quantity,,, ulo jj-, . 

3 (%) PI . . 
0J$. 

- . ' 
o.36' " : Relative ~ o d k d  ~ t a n & ~ n c e d &  of the on& ~ua&i~ ,u~@)&,  (96)' 

for 7 sets of liq9d-sointillation., , 
. . . .  .- meamments.(A) . 

-'Limit of detmkjon (B) [g . 

. 
0.10 

: 0.b 
, .- . 

, 

100. 

1.0 
. . .  

1.0 , 

$10;. .:: : 
O D '  

0.06bs 

., . . . 

: .0.05 



, . . - ,:. (I,:q:i" . e s  <.. :.< ,.,,? <?, ' 

[a] ge'Sievek is thk SI unit f6r dose equmalent. S6.4 +T=f&ce [ljL?@p i? &jpito 0l&em. 
i- ' 30 '100 "..'<. Distance~om Ampoule (m): 

Approximate pese  Rate&ssub);,,, cO.1pot . .. ..&. . , detectable) I& .;L. . : .  ,,,, .. , 

[gi The. rep.e$+ @?uc, Y,  of massic &fig. (activity pql& m_y...f ,,thy,;refc%n,y *..was not 
mzarured airectlg butwas derived f i o m ' m e ~ e m c n k ~ ~ ~ ~ @ ~ h o q  of ons5Br'quanht7p: This cad' 
be q e s s e d  as y = f lx l ,~x, ' ." ;  &), where f is a maGema6ca.l f u o ~ o u  dcri$&from the assumed 
model of the measurementprocess. 

13 . .:. ..: . 

~h!:.y@ue,.+~,, y d  f o r  e ~ h  *ut ~ ~ y ~ ; ~ ! , . ! ? ~  a . , ~ d d c y ~ ? ' s   XI), th$t EnerateS 3 
corresponding uncertainty m ), u,@) - l@/&,l -u[x:);ded a component of combmPd & a n d d  

-;.>::.;* . 
'The cambincd standard uncertainty is muldphed byi; ioveragi'&ctor of'k =' 2 t o ' b b b  U, the 
expanded uncertainty ofy. - 

&,k : < 
Since it on be assumed that the pos~ble" esfrmated values of the massic aciivifl are approximatefy 
normany . W i u t e d  q- . .* ..,,. with . . appr+te s$d@ , ? ~ a t i ~ ~ . ~ ~ ~ J , , . ~ ~ ~ y k y ~  d u e  of %.massic .,x. 

~+~'s.b.=ky+fo *. ~ l e  m ~.$tem~.=*g$a$# % $ i ~ a e n ~  ~y ' a~$e$ f$?~p i e r~cn t .  li 

..... 'c. ... ;: r4, 
For furtheriuformatiori on the expression of unceminties, see references [2] ,a& [3]. ' 

' I '%'. ". 
[el. T% .,..A v81ug .iJrr of'&$ +d$u~&$+q.$~*~+,t:,L$ddhTc9bthe valuc'if qe exp&d68iincertainw 

isisisj.&niiy, its6lf,.is.a beit,e;s@na@b.ped ,:the-&.&tr $91iNl a ~ a i l a b 1 e j n f ~ ~ ~ ~ ~ u t  &..l&;ez;&a is only wfn ap&&ma&yIrn'6i%j. &own.. llijs is.tiue That .for 

uncertainties evaluatedby s i a ~ m e t h o d s  (e.g;the relafivee&namd dkvi&& of il&%ndard 
devi$i~n.of.th~~mea$p: t h e ~ ~ r e s p o n s e F . i F : a ~ ~ t e l y S ~ p )  and fo1 uncertajntiy evaluated-, 
by oI~er.$it$ds.(~@&,~~d $asiIyg+ %<estimateCI"& u 5 1 d i a d  sqbstantiafar*,unts): . 
The&- value if the expanded-<ys$rik~d@$ein theinkmaIv/Z ..,,;:;: to W , (i.e,,witbh .._ 
a factor of 2 of the esthniteddue), 

. u. 

. J  -. 

k]  h he ~btk-dridc'eaaidty is the stand.& lincer&~~, see refer&ce'[$ 

..<.$ i...-. :,?,. .+ . ..:*. . .,,-. . . 
@] &;&w~&iounljhg measuie~bts.wer~,maaeim .:< . . v i  fhe'~*492@ 'solufion d1k%g:1998 1999. 

The SRM 4927F solution was mtercomP&~ with the SRM 49273 sdiution ushg liquitl-scintihtion 
counting. 

[i] Relaiive standard uncertainly of the input quantityx,. 



(jl The relative change in the output quantiqy divided by the relative change in the input quantivxl. 
I£ I @/&,I -(x,'y) = 1.0, then a 1% 0h9ge.in.r~ results in a1% change in y. If IEy/Ib.,l .(M), = 0.05, 
then a l%'&ange in x;'~mults in a 0;05% change my. 

::: 

p] ~elativkcnm~onent of combhedshbai.dunc~~ain~ofo~tput q-tityy, roundcd to ta~significant 
figures or less. The relative component of wmbined standard uncapinty ofy is given by u&))ly E 
lEy13x11 .u(xI)b = l@I&tl -(xh) d(xl)kl. Thenumerid values of J(xl)LxL, ]@13xIl ~(xdy)), aridu,(fi&, 
all $memionless quantities, are listed in ~ 0 1 u p ~  3,4, and5 respectively. Thus, thevalue in wlumn 
5 is equal to &e value in w l m  4 multiplikd by the value in wlumn 3. The input q ~ f i t i e s  are 
independent, or very neariy so. Hence the covariances are zero or uegligiile. : 

; . . 

[mj , *.la* &d&dm&@nty of )\-t?s determinbd by the ielative stan̂ d&d un+aainty of X (ie., 
of the half &J. "The rela&e standsrd umextaihty of t is negIig33le. . . 

. .. .. . . :>. . 
'.. . . . .  

In] l@I%l .f359 = IX-tl 
. -,.- . 

9 e . h  & is deter&%& ..: I., by co~tihg,the !s:. :.. p&es k o h  h. a ted  g~tril~~&kolled~os&latorL 

[q] The standard uncextaintyfor each uqaetected impurity that might reasqnabG be"w&a to be 
, I< preseqtis estimated to be egug to estimated limit of detectioq,for tlht impurity, ie. u(xJi*, = 

'100%. l@/ibr,l ~(xdy) = {(?-kponse p a  gq'%fbf. i i i~~udry)~(re~~oi~se  per $q..of H-3pr{(Bq of 
impurig)/(gq of H-3)l. Zius u,&B is thc.relatide change in yif the impurity were present with a 

. massic activity equal to the &muted limit of detcctian. .: . . . 
> I  . ... . 

, ... <. . 

,;. . . . ..., -93 . . 
[I] ' ' ' ~ n t e ~ t i o n a l ~ @ & a t i ~ ' f ~ i  ~ ~ ~ I ~ ~ ~ o ~ ( I ~ o ) ; I s , o ' s ~ ~ & R ~ ~ ~ ~  - e ~ ~ t i h ' e i  and units, 

1993. 'Availabk from the heri'cangktidnal~tandardshfitrite, LI W& 42iid Street, New Yo~k, 
. NY llp36, U+.A lr2~642+%9O0. . - . ,I!  ' . . . 

. [z] $&mPtiopal Organization for Stapdgdization (IS?),. G@ to :the &pr.#n.of Unce@nq in 
, . M e v t ,  1993.. Awilable+om.the &ericanNational ~ k s t i l u t e ,  11 West.4&d Street,' 

.,NewYork, NY 10036, USA, 1-2lZ-6&&4900. (Listedlmd,e~l~~ .. .*: ~~UauecilispubIicatiomas OISO 
'.:.Guid~ to the.Fxpiession 1997.) .. >.. .. . . .. 

. . , , . . 
131 ,,:, B. 3: n y ~ o r  lord'~.~?.'.&$ati, ~ i i & i & j t ~  ~ v n ~ ~ d h j :  ~ h + ~ ~ r e s s h ; ~  &e ~tzgemr~iy D ~ M S T  

Xeleanrremmt -Results, NXT, Technical Note 129&1$94. ~ d & b l e  '%om the Sup@inteudeut of 
Documents, U.S. Govemmentpdnting CBce, Washmgton, PC 20407$ U S A  . , ... 

. . <? 

. [4] National Council on Radiation Protection apd ,.~easurement~ Report No. '58, A Handbook of 
Radioactivity Measure- PiocedmG, ~ecnnk Edition, 1985. ' AGaJ.~.ble koni the National C o u d  
on Radiation Protection and Measpremenis, 7910 Woodmont Avenu~ Bethesda, MD 20814 USA, . . . . . . 

[5], .L& Lucas and M.P. Untemeger,,.Comprehe@w Review. an$ n_dicul Evetion of the Half-Life of 
. ZWum?J, RcsI Natl. Inst. ~ t a i i d : ' ~ e c h n ~ ~  . 105,.$41:549 , .?- - (2000):' . . , ;"' ' 
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Section 9 

ADDITIONAL SUPPORTING 
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. 

COUNT Count 

11/28/2009 3H091124-4CB1 
11/28/2009 3H091124-4082 30 

Updated 10/29/09 mh 
Average count Count Batch Average 
Duration (min.) Rate (CPM) Reagent Blank 

28.70 
29.27 

30 28.10 28.69 

27.17 



H-3 Swipe Quertc/t. Curve Background and Efficiency Determination 

Calib. Date : 10/26/20( 

Polynomial Coefficient 
I Efficiency I Background 

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

H #Range 
Low = 113.6 
High = 283.3 

Sample ID 
3HO91124-4CB1 
3H091124-4CB2 
3H091124-4CB3 

Sample ID 
0911225-1 
091 1225-2 
091 1225-3 
091 12254 
09112255 
0911225-6 
0911225-7 
091 1225-8 
091 1225-9 
0911225-10 
091 1225-1 1 
091 1225-12 
091 1225-13 
091 1225-14 
091 1225-15 
091 1225-16 
0911225-17 
0911225-18 
091 1225-19 
091 1225-20 

3H0911244MB 
3H091124-4LCS 

3H091124-4LCSD 

Average= -0.467 , 

Pos # 
5-1 

22-1 
15-2 

Pos # 
5-2 
5-3 
+I 
5-5 
5-6 
5-7 
5-8 

37-1 
5-10 
5-11 
5-12 
22-2 
22-3 
37-2 
22-5 
22-6 
22-7 
373 
22-9 

22-10 
22-11 
22-72 
15-1 

H# 
135.3 
136.4 
135.5 

H # 
115.6 
120.6 
115.7 
121.0 
121.7 
117.0 
114.5 
131.3 
124.2 
129.1 
122.1 
127.7 
117.4 
127.3 
115.6 
166.7 
115.8 
125.0 
121.8 
116.2 
138.0 
134.4 
135.6 

0bs.CPM 
7.47 
7.67 
7.30 

Efficiency 
0.2416 
0.2360 
0.241 5 
0.2356 
0.2348 
0.2401 
0.2429 
0.2239 
0.2319 
0.2264 
0.2343 
0.2280 
0.2396 
0.2265 
0.2416 
0.1840 
0.2414 
0.2310 
0.2346 
0.2410 
0.2164 
0.2204 
0.2191 

Corr. BCPM 
7.010 
7.018 
7.01 1 

CPM Corr.Fact. 
-0.460 1 
-0.652 i 
-0.289 1 

Background 
7.340 
7.375 
7.340 
7.377 
7.382 
7.349 
7.332 
7.449 
7.400 
7.434 
7.385 
7.424 
7.352 
7.421 
7.340 
7.696 
7.341 
7.405 
7.383 
7.344 
7.496 
7.471 
7.479 

H #Check 

OK I 
OK OK i 
OK / 
OK I 

:: 1 
OK 

OK ; 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 



Tritiu~n S~vipe (Glass Vial) Que~iclr Curve Standard : 699.3020.95 
1on6noo9 RCL D~IS : 9/3/1998 

4 
r:\inst\isc\ls60DO\Calibrations\Quench Curves\2009\10.26.09~H3~swipes~QCu~e (H-3 Quench Curve) 

I I 

Beoktnan LS6000 Bkg. Coeftioiena SpikeAct. : 160351.040 dpm/mL 

Quench Control Limits 

Upper 283.3 
Lower 113.6 

Ell. Coeflicienls 
BF -1.1270E-03 
C= 3.7192E-01 

Calc. Eff. % Diff. 
0.2439 5.08% 
0.2114 3.71% 
0.1923 4.57% 
0.1692 -2.98% 
0.1498 0.26% 
0.1288 3.56% 
0.1093 5.44% 
0.0897 5.13% 
0.0773 3.95% 
0.0580 -4.50% 
0.0485 -8.09% 
0.0298 -33.88% 

Non-Spikedl Background 
Sample ID H# CPM 

3H090422-2801 113.5 6.58 
3H090422-2802 145.1 7.28 
3H090422-2803 166.9 7.78 
3H090422-2804 179.4 7.83 
3H090422-2805 198.1 7.1 
3H090422-2806 214.4 7.12 
3H090422-2807 232.7 7.17 
3H090422-2808 ' 248.2 7.17 
3H090422-2809 258.7 6.35 
3H090422-2810 275.8 7.8 
3H090422-2811 283.3 8.7 
3H090422-2812* 295.9 8.72 

Analysis Window Settings 

WIN I (50-250) 
WIN 2 ( 4 5 ~ 9 m  

Window2 
Control limit determination 

Sam. ID I CPM 
3H090422-2801 26.75 
3H090422-2802 27.73 
3H090422-2803 26.78 
3H090422-2804 2j.63 
3H090422-2805 27.60 
3H090422-2806 27.55 
3H090422-2807 29.35 
3H090422-2808 29.17 
3H090422-2809 29.07 
3H090422-2810 29.12 
3H090422-2811 27.43 
3H090422-2812' 28.15 

/-&L-d 70 -29- 07 
Instrument Technician Date Supervisory Revie% - Date 

4 

0916022-1 27.73 
0916022-2 27.34 
0916022-3 28.46 
0916022-4 29.37 
0916022-5 25.96 
0916022-6 26.07 
0915022-7 30.41 
0916022-8 30.03 
0916022-9 26.80 
0916022-10 27.47 
0916022-11 25.94 

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

Calc. Bkg. Sigma Diff. 
6.86 0.84 
7.06 -0.58 
7.23 -1.53 
7.32 -1.42 
7.45 1.01 
7.56 1.28 
7.69 1.50 
7.80 1.81 
7.87 -1.29 
7.99 0.53 
8.04 -1.73 
8.13 -1.55 

(BKG CLs = +/- 3 sigma) 'These data points are not used in the calibration (Eff CLs = +I- 10%) 
Max 1.61 due to poor fit. Max 5.44% 

SpikeVoi. : 0.10000 mL 
Spiked I Efficiency 

Sample ID H# CPM Corr. Bckg. Corr. CPM DPM Efficiency 
0916022-1 113.6 1992.88 6.66 1986.02 8556.38 0.2321 
0916022-2 142.4 1885.90 7.06 1878.84 8556.36 0.2196 
0916022-3 159.4 1731.13 7.16 1723.95 8556.36 0.2015 
09160224 179.9 1499.31 7.32 1491.99 8556.38 0.1744 
0916022-5 197.1 1285.78 7.44 1278.34 8556.38 0.1494 
0916022-6 215.7 1071.89 7.57 1064.32 6556.36 0.1244 
0916022-7 233.0 894.86 7.69 667.17 8556.36 0.1037 
0916022-6 250.4 737.97 7.81 730.16 8556.38 0.0653 
0916022-9 261.4 644.34 7.69 636.45 8556.36 0.0744 
0916022-10 278.5 528.08 8.01 520.07 8556.36 0.0608 
0915022-11 287 459.26 8.07 451.19 8556.38 0.0527 
0916022-12' 303.6 393.26 6.18 385.08 8556.36 0.0450 

Mi" -1.73 

Background Determination 

y = 6.9704E-03x + 6.0669E+OO 
10 - 

9 - 

Min 43.68% 

Efficiency Determination 

y = -1.1270E-03x + 3.7192E.01 0.3000 - 

0.2500 - 

5 o 7 - 

5 - 

5, 

g g 0.2000 0.1500 - - 

8-* 

110.0 135.0 160.0 185.0 210.0 235.0 260.0 285.0 
H& 

0.4000 - 

0.0500 - 

0.0000, 
100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0 

H# 

1 Ave. UCL= LCL= = . 27.92 31.60 24.24 

0916022-12' 27.34 

1 



'H Swipe Efficiency Calibration Verification I Method Blank Verification 10127109 
Calibration SourcoCl8eek 
LSGOOO 
halyrir Dole: I(Y27/2W9 
Nuclide. 'H 
HoIfLir~: 1.23OEtOl yr. 

Cnlibrnliolt Clieet Source: 
Spike Sfandad G48JG10.05 

P.=Cctcnc% Dnlc : 91311998 
SpikcdDPM: 5141.07 d p m a  

Spikevolmc: 0.1 mL 
Spiked inlo: 1 sample 

CunmlSpk. Art : 127.19 pCVsmple 

IU= PUS 
0.112 0.102 

Mcflto~l BlonkCheckCotmt a112  0.102 
snmpkrn MDC I FarrRail i Unilr i ZSCU I 1U i PU i STPU 

38090422-3001 1 1.95 11 
3H09WZ23BOZ 1 3.11 11 PASS I 
3H09042ZdBO3 I 8.10 l m  

0.07792 

0.08676 
-0.11016 

~C'd~amplc 

pCilsmplc 
pCVsamph 

0.07046 

0.07901 
0.10032 

1.153 

1.850 
4.874 

1.158 

1.854 
4.876 



H-3 Swipe Quenclz Curve Background and Efficiency Determination 

Calib. Date : 10/26/2009 

H # Range 
Low = 113.6 
High = 283.3 . 

Polynomial Coefficient 
Background 
6.0669E+00 
6.9704E-03 

xAO 
xA l  

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

Efficiency 
3.7192E-01 

-1.1270E-03 

Average= -0.229 

Obs.CPM 
7.16 
7.38 
7.07 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 

Pos # 
25-1 
25-5 
25-9 

Sample ID 
0916023-1 
0916023-2 
0916023-3 

3H090422-3801 
3H090422-3802 
3H090422-3803 

H# 
132.3 
129.3 
128.8 

Corr. BCPM 
6.989 
6.968 
6.965 

Efficiency 
0.2216 
0.1497 
0.0622 
0.2298 
0.1476 
0.0574 

CPM Corr.Fact. 
-0.171 
-0.412 
-0.105 

Background 
7.226 
7.671 
8.212 
7.175 
7.683 
8.242 

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 



PAGE:: 1 

4: .m8 :- 2: U-11 - 5 -- -a-mc.u n- , J. czx - 1p.u n- 26 CICT 20~19 10: 12 
USER :: 4. CLX"IMEhIT : LSbOCII) 
I'I?ESET T I  ME : 60 .. EiD 
DRTA CRL.C :: CPM W #  :YES Sf?lYPL.E REPEATS:, 1 PRI: RITEJ? r STD 
COUNT BLAI~IX t INO, rc# : r\lu REPLIC:ATES t 1  ~ s . 2 3 2  ::EDIT 
'TMO ~ 1 4 ~ s ~  :, NO AOC : NO CYCL-E REPEATS e I. 
SCIIVTILLA'I 'OU: L I Q U I D  LUr lEXr  NO L.OW SAMPLE REJ:  CI 
LOW L E V E L  t YE8 HRLF  1.TFE CUl?F?ECT'ION DATE: none 

CWRW : 5 , i - 250 ,, 0 XERWCIR :: 1 n 75 FACTOR fi 1 st Ol)1:1000 EcllzG . sun :: 0 
CHAM I: 450 ,, 0 - 9C10.0 XE14'KC)R'x 20 , ,GO FACTOR t 1 .000Ci00 HICG . SUB : !:I 

%AM PCIEi 'TIME IH#; . ILusII X: IP,I'~I .K> ::Iii. ~ ~ 1 ~ 4 1  3: lpbn L:IV : ~ t  LUPIEX ELAPSED I NO Ivl I I\I CPlY XERIIOR CI"IvI %ERROR X 'T I ME 

1-74  - 27.73 
1.75 (2.7 ,,- . 7!;4, ." 
1.75 28 , Ll.El 
1.75 2'? .37 
1 .75  . 24.96 
1.75 26. 07 
1.75 30.41, 
1.75 313 ,, 05 
1 -75 26.80 
1 .T5 2'7.4.7 
1.75 25 .94  
1 .75 , "1, 

,&. " .A8 

I r?  ,, 06 26-75  
9.57 a7.73 
9.25 2b ,, 7E1 
9.23 2'7, 63  
9.69 27.60 
9.68 27,53 
9.64 29. :!19 
9 ,, 64. as. j.7 
8.94. ZY ,, 07 
9.25 2 9  ,, 12 
8.75 27 v4.:4 
8.75 28.19 



BSF version -~ 

Instrument Type 
Data capture Date 
user ~i 1 ename 
user Number 
User I d  
user comments 
Preset Count Time 
ca l cu la t i on    ode 
H# selected 
Sampl e Repeatsy 
p r i n t e r  Output   ode 
s l  ank count 
IC# o r  SCR selected 
Repl icates , 
~ ~ 2 3 2  output   ode 
TWO-Phase selected ~ 

AQC choice 
cyc le  Repeats 
s c i  n t i l l a t o r  choice 

~ . 
Lumex selected 
LOW sample Re]ecf Count 
LOW Level Select ion 

: 3 
: LS 6000 
: 26 o c t  2009 09:14:01 
: C:\ . . .  \LS WINCONNECTION\DATA\USERO~\UN~O~~O~.BSF 
: 4 
: 3H:5-ML,10-ML 
: LS6000 
: 60.00 
: CPM 
: YES . : I 
: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 .  
: YES 

H a l f  ~ i f e  $or re f t ion  Date : none 
window L imi ts  window 1 : 50.00 
Preset %Errof I s 0 1  : 1.75 
Norm ~ u l t i p l i e r  I s 0 1  : 1.00000 
sackgrou~d .cPM F : 0.00 
window ~ i m i t s  wlndow 2 : 450.00 
preset  %Error Is02 : 20.00 
Norm ~ u l t i p l i  e r  I s02  : 1.00000 
~ackaround CPM 2 : 0.00 
~ l p h a / s e t a  o i sc r im ina t i on  : NO 

sam Rack Time H# CPM 1so1 % E r r 1  CPM 1so2 % ~ r r 2  LumEx ~1Ti Ine  

Page 1 



T 

PAGE: 1 

3: El: K :::#--!I gg r5 
L!SER :I 8 .. 

PlaESET T I M E  : 
~)n-rn CAL.C- : 
COUIIT RLAIiIIC : 
TklO PI-IASE :: 
S C I N T I L L A T n R :  
LOW LEVEL.. 2 

--pa &- St .lL 1135 ,- IPII &- 2 7  [JCT 2009 02 14% 

c~NI'~EI~I-r :: LS60C10 
LUi j .  00 

13PM I-I# :YES SAMPLE REPEATS: 1 PRINTER r STW 
NO I:CII : I REPLICATES :: 1. ~ 5 2 3 2  ' : :EDIT 
WIJ A8C : IiIU CYCLE REPEATS :: 1. 

L I L l U I D  LUMEX : 1\10 LOW SAIvII"LE REJ  : Ci  
VES ili:iLF7 L:l F E  C~R1:IECTIC)N DATE :: none 

Cl-IAlV:: 5 0  "0 - 250,,O %ERROR: 1 " '75 FACTOR: 1 ,, 0 HK(; ,. SUE( :: 0 
cb]&li] s 450 . 0 90i:r . Ci :'.ERRE:)R : 2 C i .  00 FACTOR r 1 .. OOCl000 Bi<T;. SUE( :I 1:) 



BSF vers ion 
Instrument Type 
Data capture Date 
user F i  1 ename 
user  umber 
user ~d 
User comments 
Preset count Time 
Ca lcu la t ion  Mode 
H# selected 
Sample Repeats 
P r i n t e r  output  Mode 
sl ank count 
IC# o r  SCR se lected 
Rep1 i,cares 
RS232 output  Mode 
TWO-phase Selected 
AQC Ch0lCe 
cyc le  Repeats 
s c i  n t i l l a t o r  choice 
Lumex selected -~ 
LOW sample   eject Count 
LOW ~ e v e l  Se lec t ion  
H a l f  L i f e  co r rec t i on  Date 
window L im i t s  window 1 
Preset %Error I s 0 1  
Norm ~ u l t i ~ l i e r  I s 0 1  
sackgrou?d', CPM 1 
window ~ l m i  t s  W l  ndow 2 
preset %Error 1so2 . . -... 
Norm  MU^ ti p l  i e r  1so2 
sackground CpM 2 
nl pha/seta D l  sc r im ina t ion  

Sam Rack Time H# 

I LS 6000 
: 27 oc t  2009 02:45: 15 
: C:\ ... \LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF . 8 - - 
: 3H: 5-ML, 10-ML 
: ~ ~ 6 0 0 0  
: 180.00 
: 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 

Page 1 



bSC Run Log Instrument ID: LS6000 
3.79825 

ALS Laboratory Group - Fort Collins 

Analyst I Date /~--d?j -4 
Note: Each pageis copied as completed and included will1 the w6rltorderlrun documentation; revjewed subsequently. - .  ' 8 s.. -- 

00 
P 

1 
. 

FORM 762r6.xls (317109) 

Date 

lo-11-09 1 ~909050-3 IVD 1 3 s  - 2 I Fe -ss I 11 1 90611011. -1 ,I,LA/ 1 iLkC- I #A+ 

Sample ID 
CountTim 
e (rnin.) Rack & Position Test User # Batch ID 

Position 
Checlc Initials 

-~ 

Com~nents 



LSC Rrrn Log Instr~rment ID: LS6000 3*a98z6 ALS Laboratory Group - Fort Collins 

Analyst / Date /& /0+6/@ FORM 762r6.xls (317109) 

g m: Each page is copied as completed and included with the worltorder/run documentatiy; reviewe? subsequently 
$ . :' 

, .. ..; .. . . . . A h  
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.... Radiochemistry Instrument Worksheet ;~ep3B~fgfi?x~kog04~2i2~:: ,~;~:~;~yi4~TA!je~:~F.h~dh .:.&?. u . ~ ~ .  :*, .>PC;:.z *fiipj$j , 2 , ~ L ~ ~ ~ ~ 2 + p  

ALS Laboratory Group -- FC ,5;~~~:.i2;:,~~~~:ie~$j;;:i:j . : , .  ,::;:.. , . -,..,, :ii',,lid; I? , . + : I , ~ ~ ~ .  ,i;.i 

Reporting Units 

Sample Barcodes 
-. ...... ... - - -- 

0916022-1 
3H090422-2PSI .- ....................... r 
0915022.3 
3H090422-2PS9 ~ ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I I ~ ! I ~ ~ ~ I I ! I I ~ ~  -- - - . - - .......- 
0916022.5 
3H090422.2PS5 - - Illlllll~l~l~ll!~IAlRllAlllIlllUll . ........ 

0916022-7 
31i090422-2Ps7 .. ... IIIQllgY(~llPIU(IWBMIUII!NWU!BQIIIII.--. 
oslsoz2.s 
3H090.122-2PS9 ........ -- I~~IIIIIOIIIIIIIII~~~IIIIIIDIUIUIIIIINIIIIU - 
0916022-11 
31iW0422.2PSll . - .. ........ IUUII~I~IIHI~IBB~IIIARII~~IIUIMRMI~U~ - 

3H090422-2801ME 
3H0901122.2PSi3 - ... -. . 1111111811ftl~liBIAllWllIRIIIIWIII 
3N090422.is03MB 
3w9042Z.2PS15 1I1Kl~#Wl~BI~llilBl~BIIBIMilIRAI1lIIIII - . -- .. ............ -. -. 

3HO90422-2805MR 
3H090422-ZPSi7 ................... ...... III~lI~HBIIIAIIIilIINWRIII!IIOIIIIIIUOIIIIIII .- .... 

3HO90422116OTMB 

3HOSQ422-2PS19 . - ................... - -. IRNIUII!IlI!MlI!IRIIIRBIRUI~ . ......... 

3H090422-2Ob9M6 
3H090422-2PS2I . -. -. ., . . . - . .  - - I~lIII~lUll~~ll#mrII!IsIIIIIIIIIIIWIIIlllll~llll -- .. .- .- ....- - -. ... - ..... 

q g e  2 of 3 H3 lnslru~nant Sheet 

Date Printed: 6/9/2009 14:35 
ALS Laboratory Group - FC 

LIMS Version: 626EA 
Supersedes: PK- 





I Prep P r o L e d u r e :  H3 
-. Reviewed By: DBC Review Date: 4/23/2009 

/ Non-Routine  re-~reatment? Y 1 @ Batch: ./I/& Re-Prep? Y I QJ Batch: Prep QASS I NCR? Y 1 @&& 

Radiochemistry Prep Worksheet . ...., . ... . . . . ,;.!.,.,dI' ..... ...,, ?..*b...b.. . .. ,.,. v -...,., .,.. . it is.~. . , i . .-  ..' ;:.:;:! ... 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek 6. CaduA Balance: Cocktail: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: T-002 

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

ALS Paragon .':pe$$ ... .. B ~ ~ ~ H ~ ; : ~ ~ @ ~ ~ $ ~ ~ ~ ~ : ; : $ , ~ : , - : . : , - ~  
: :;d;?>.i.;:;:>~; ;.* :...::.:i:;::i;:!;:$,>*>::;::~.;<>: +... :;..;<!;:;:;::::,,,:,:.: 

-- 

LmbID 

0 
w 

Page 1 of 2 H3 Bench Sheet ALS P a r a g o n  Supersedes: -!@@?/(: Y q  
Date Printed: 4/23/2009 7:51 LlMSVsrelm: 6.2S5A 

QC I Dlsll I l n l t ~ l q  I ~ l n  Alq / Prep Bask Ana lyr l~  Vol.(ml] Standards I I Prep Notes 
Type No 

sample ramp,. 

~~ ~ . - . . -- -. . - - . . .- 
3 1 0916022.1 SMP - 1 1 As Rocolved IS< 0 UL NITROMETHANE.WOED 

Z 1 09160221 SMP I I a= nwdvod 1 S l  4< 

3 1 0916022-3 SMP 

4 1 0915022-4 SMP 

5 I 0916022-5 SMP 

6 1 0916022-6 SMP 

7 1 0916022-7 SMP 

B I 0915022-8 SMP I 

1 1 As Rcsslved / S l  30 

1 1 As Reeslvsd 51 45 

1 1 AS Resetved S I  60 

1 1 A5 Reselved / Sf 75 
1 . 1 As R=selued / S1 90 
r 1 AS Received / s 1  105 

9 T 0816022-9 SMP 1 1 , AS R~sclued / s1 120 
10 I 0916022-10 SMP \ 1 1 1 As Recelved S1 135 n .\. 
11 1 0916022.11 5MP \vw 1 1 i\r Received v/v S1 150 

12 7 0916022.12 SMP 1 /w 1 1 AP Recolved 1" S1 165 
13 1 3H090422-2801 MB 1 -- 1. 1 As Received 1 / 0 

14 1 3H010422-2802 Ma 

'I5 1 3H090422.2803 MB 

16 1 3H090422-2BOd M a  

I 7  1 3H090422-2605 Ma 

1 1 As Reselued I / 15 
1 1 As Reeslvsd I I 10 
1 1 As Rrcelved 1 / 45 
1 1 As Re~eIveE 1 \ - /  GO 

i s  I ~ H O ~ O ~ Z Z - Z B O ~  ME , I r A. R... ived / @Jmff\ 7s 
IS 1 ~ H O ~ O ~ Z Z - Z B O ~  MB i r A ~ R S C ~ I W ~  / I/n" 90 
20 1 1H090d22.2608 MB 1 1 As Rccelved .. 105 

21 1 3H090422.2809 ME 1 1 AS Received / 1 120 
22 1 ' 311090122-2810 MB I 1 ? ' As a e ~ e i u c d  / / 8°C 



.... ...... ......... Radiochemistry Prep Worksheet ,;.pF~g35Kcf~g~~~~~~~~igij;;;;;~:~;~~: .t-.. i -..... 

ALS Paragon ... ...... 
>:< .., ,. , ,. , ,,:. 

>~!s~,~~:~:~~~::.:,;~~..~,~ :z2i:i:;>.;;:, +:$::::,:, ,<>,;>:..<:,;~::"::; 

I Prep P r o c e d u r e :  H3 --- 1 Reviewed By: DBC 
OK Review Date: 412312009 

/ I Non-Routine Pre-Treatment? Y I @ Batch: --..&d--~- Re-Prep? Y I @ Batch: ,M  Prep QASS I NCR? Y I ,@ k# ... 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek 6. Caduff Balance: Cocktail: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Coclttail Pipet: T-002 

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

Samp vrcp  alll lo Prepsasls Analysis Vol.imli Standards I Prep Notes 
Num I Nuln I 

...... . . . . . . .  -- .... . --. .. ... . . . . . . .- .- .  --.- ....... ................................ 
....... - . . . . . . . . .  ._ .......... -. ... ......... ............. . . . .  I 

Spiked By: Derelc 8. Cadull uate: 112212009 

Wiblessed By: Jell Kujawa Date: 4/22/2009 

fFi,c*y~3~~~f~T:;km;~r~>!m F. i -&-.%>* i3.m .r,?;:;,s i.v,P:L-.-i?.- k.......* ........... ...,. 2.: .,,.. .. r .3 ~~~~;,ri~ji~.I':E~~:"I~5:$tIi~$O~~f~oIII~~tF~rmaI~~~~~~~~~~;f~j~j~:ii~.~I~~r$~~~:~ii;;;I~~ ....... 
Soln # Nuclide SolnlD Preo Conc Uniis Prep Dale Aiiqual Uoils Pipet lo 

S1 H 3  699.3020.95 88,189.122 DPMlml 04122109 0.1 mi US-008 

w 
Page 2 a1 2 H3 Bench Sheet Supersedes: YIUId? I /  Y ALS P a r a g o n  - 
Date Printed: 4/23/2009 7 5 1  LIMS ve r~ io~  6 2 5 5 ~  



I Prep Procedufe: H3 

Radiochemistry Prep Worksheet 5.~.~L.i:~:!~.~~~!2.~2.~L ,y .csG:, : . . . :~ . . . . : ,~J~. ; ." : .  1 ,:. : .,,,. " - "  , .:<A,...  ,>,,,? .... 

'I , Prep Batch Not Validated!!! 
-. 

ALS Paragon 

Review Date: 

!ppet, ~ a ~ ~ l i i ~ ~ H ~ 9 ~ ~ 2 ~ i ~ ; ~ : : ; : ; ~ ; : i j . .  :,i 
..:..: ,. .....i..y -". ..*..:... . . .:,w.,9, .:,.....%...% .::,t. " h ,.. ~:,,.;:.:'.:. .*.., &.,, + if:>.: ,~.,: ,:~..,k.~... . .  .%::. - 

I Non-Routine Pre-Treatment? Y I N Batch: Re-Prep? Y I N Batch: P r e p  QASS I NCR? Y I N 1 
Prep S O P  PA1 700 ' Rev: 10 

Prep SOP: NONE 
Matrlx Class: liquid 

ofll Prep Analyst: Derek B. Caduff , 

Prep Date: 4/22/2009 
Prep Dept: RS 

Balance: 

Balance: 

Cocktail: 
Cocktail Pipet: 

Aliquot Pipet: 

- .- 
3 t 0916022-3 SMP 1 1 As Recrived S1 30 

4 1 0816022.1 SMP 1 1 As Received S1 45 

5 1 0916022.5 SMP 1 1 As Received S1 60 

6 1 0915022.6 SMP I 1 As Received 51  75 

7 1 ' 0916022-7 SAP 1 I AS RCSCIYOd S1 90 

6 1 0916022.8 SMP 1 1 A3 Rscetved S1 . , 105 

9 1 0916022-9 SMP 1 I AS R e ~ t i v s d  S1 120 

10 1 0916022-10 ShtP I 1 As Reooived S l  135 

11 1 0916022-11 SMP 1 1 As Received S1 150 

12 1 0916022-12 SMP 1 1 APRecelvsd 51  165 

13 1 3H090422~2801 MB 1 1 As Received 0 

14 1 SH090422-2802 M a  1 1 AsReceived 15 

I S  1 3H090422-2801 M a  1 1 AS R C E P I Y ~ ~  30 

16 1 3H090422-2804 MB I 1 As Received 15 

17 1 3H090422-2805 ME 1 1 As Recelvsd 60 

18 1 zH090422-2806 ME 1 I AsResdved 75 

19 1 3H090422.2807 MB 1 1 As Received 90 

20 1 911090422-2808 Ma 1 1 As Received 105 

21 1 3H090422-2809 MB I 1 As R~cc ivad  120 

22 1 3H0904221810 MB 1 1 As Received 138 

23 1 3110110422.2811 MB 1 1 A3 Received $60 

21 1 3H690422~2B12 MB I 1 As Rmceived 165 

w 
Page 1 of 2 . H3 B e n c h  Sheet ALS Paragon Supersedes: 4%- 
Date Printed: 4/22/2009 11:44 LIMSVersim 6.255A 

Standards LablD OC Qi rn  F lnA lq  P r ~ p B a r i s  AnalysIsVoi.(ml) / 1 No. 1 lnl'A1q 1 1 sample snmpre II prep Notes 

3 1 0918022-1 SMP 1 1 As Rrcelvad S1 O UL NITROMETHANE ADDED 

2 1 0816022-2 SMP 1 1 As Rerelvmd S1 45 
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Radiochemistry Prep Worksheet 
ALS Paragon 

I Prep P r o c e d u r e :  H3 
, .- I Prep Batch Not Validated!!! -. ......-..... .... 

Review Date: 

I Non-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: liquid 

Prep Analyst Derek 8. cad"&( 
Prep Date: 4/22/2009 
Prep Dept  RS 

Balance: 
Balance: 

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

~ ~ ~ 

3 1 09160PJ-3 5MF 1 1 Ar Received S1 
4 1 311000422-3801 MB 1 1 As Rsseircd 

5 4 3H080422.3802 MB 1 1 As Racelved 

6 . 1 3H090422-3803 LCSD 1 1 AS Received 

Prep Basis I 

fo_mn?ents , .  ......................... ............. ........ -. ........ ......-.. . . .  , . 
UG LLT LOT# $?'7.+@ 0 

. . .  ....................... ........... . .............................. , I 
spiked By: Derek 0. Cadulr doc oate: Y/>i/aY 

i~r~,~~~3rb~~~r3T5x~~~7iT~TrTA~;yfi:p5kBy ........... IT,T% qc-%~~;:zi~ ;"i'-~.v.%::,.si>'.)~s ,yr r,s I-sr ;:r;:i:?. 
. ,  . , ? ,  , .  . .  ptLb~!;~nfprmpf~~fi~$ji/i3:i~~i.i.i.?ci.~:~~ii.--i:n~:i::;!~i~ 

Soin# Nudlde SolnlD Prep Conc Units Prep Dale Allquol Units Piwt I0 
S1 H-3 648.3610.05 2.827.458 DPMlml 04122109 0.1 ml RS-008 

fGf [' 
. Ypllsl 

Analyrlr Val.(mlJ Slandsrds I Prep Notes 

w -. 
Page 1 of 1 H3 Bench Sheet ALS Paragon Supersedes: 

/!$ -- 
Date Printed: 4/22/2009 11:47 LIMS Verslm: 6255A 

I 
1 1 001b021.1 SMP 1 1 AsRecelred S1 

2 1 0916023.2 SMP 1 1 A. Received 51 



,4mt-ooX Hc. L&!.--- 3 7 .  ?./) , ' , 
95 

PROJECT :;miwee 'iorc -- 

.:. - '-- 

Ref Date: 913M998 





'+!%> waiinnal3~mtitite or ~ t ~ a r ~ ~  & atcbm~ogp '1.%.J 4LtrtiEfcat.e ' P / ~ - F  EQ af-5 
I E ~  ,-@-GG 

Stasdad Reference Material 4 9 2 ~ .  
Hydrogen-3. Radioactivity Standard 

This S ~ a r d ~ e n ~  M u  (w mds& of mdbactive i ~ y h ~ n - 3 ,  as mte, in 5 mt of dbtibd 
water. m e  &dm IS m t a h e d  m a ElamsededNLST baosiicate-glass amp&. Tne SBM is inrendd 
fm rbe adhadon of bcra-pwtid.; mtinghtmmcnts and fa- tie mmb&ng o i m d i ~ c h e m i c a l ~ ~ ~ ~ s .  

 he SRM a q o &  w o g & - 3  w i i ~ ~  a iotal adipity of approximately 3.2 mq. HJ.~~O~ETI-3 hays 
by beta-parb%.edsion. No& of the betaparticles escapeficon the SRM mgoule. Da&g the decay ' 

. processno photons ace emitted. Appdmaateunshidded d.oseratss,at 8emm.l clbimcw (as af the  reference 
h e )  are given m nufet[aJ*. There is no deteotable e~bmalrarliation. Tbe SRM ShoCid be used Ly 
persaps qnaB6cd to handbradio~emntco'd. 

n a  S R X  m p d e  comeios cdy dishllcdaersr. Thcrc b no chemical haarrd. Ethe ampode is tn bc oponed 
to mnsfer the solrSm, t6c ~ c w m m m d e d p r o c e  is g5vz.a on page 2 ' . 

The SieM s h d d  be rteeed and usad eta tsmp%abnebctwcm 5 and 6.5 30 solution i~ rm mopaned 
ampauk shoGld re& W I e  and homogsntom d arkm E a p ~ U K 1 B .  . .. . . 
The akponle (or apy d s k s n t  crmtaincr) should alw~ys be clearly marked as mntairhg =adback 
mat&& If the ampoule ja ~ o r b d i t s b o a l d b e  packed,w&labded and slipped in awfdamwith 

. 
the applicable natianal, iq tmnat id  and & rcgulatim~ Tic sok&on m ipe ~mpo& is a aangamrrs . 
good @szerdm material.) bmnse uf t b t r a d i o s W .  . . 

. . ~re~ara j ion  

This Kefmnce M a t d  Gas prep~sd  h the Physics s i c s ~ ~ i l t t q >  Imrhing hdki5oq Disipn, . 
Rariioa,dMy G r q  LR D r m ,  GmnpLeader. The omall t e d n k l  direction i m d p ~ m c ~ ~ ~  
l e h g  to ocrtacadon wera propidea by LL. L . m  a d  M.?. Untuwega o f the  RadioadipitV Gmnp. ! 

Tbc suppmi aspoets invdvod h the pcp+oq cartifution,'aod %sum% of hi! SRMwtrs coor&atcd 
-;Iron@ &e Standard I l e : c r e ~ c e W d s P m ~  by J.WL T A q  . 

Daithasburg, Maryland 20899 NanqM. T;ahey, Chief 
Juna 1999 ' Sfmdatd liefaem &taiak P m m  
Half-& and teat rsPised Ocfuber UKIO 



: 1) Ethe SRMsohtion is to be ditute4 it* iecbdnW&dnLnrthe diluting 6olution haves oompoBiiion 
comparable to that of the SRM 6ohriion. 

2) Wsar eyep~otection, @ovg andpmtcotiPe oIo&g andmk ovar a kay* absmbcnt paparin it 
Wml; in a fame hood 

3) th~ ampoub to wet all d t h e w &  d c e  of the ar6.o'oule. Retm the ampode to the 
pInlgh9osiiion. 

4) Checkthat ailofthe&~%Ihas W e d  oat of 'ihe neck offhe ampoUrm Enecessary,p+tap the 
- 

' 

& m speed the process. 

5) . ISol& & ampode &soore the of the q k w i t h  a sonic or diamond pencil. 

, 6) ~ght7fwdfic w e d  line. This reduces the craok pr~pagation velocitg and makes for a cleaner 
break 

7) H O ~  the e u l c  q @ t  vitb a pa?errowe.I, awipr, or aslppmtjig. Po6tioioa the smrcdline wrsy 
fia you. Using apzpx towel mwipr m m i d  mtamkdon, snap offthe top of b angodo bg' 
presin~5e rarrowest part of th: neck awayhom you while pdhg rhz tip of the amp* to& 
you. 

8) . TransIcr ths solution from the ampode ping s pycmrnetcr or a pipet with dispwlsei banmc; 
N&VBRWETPBBYhXOW 



PRdPBXIIBS OF SRM 4927F 

. . Certifieavdms 

. . 

'Calibration method and . g  4 ~ 0  gas d g  of SRM 49278 using the NIST length-' - 
-6) . mmpensatedintemal gas prppdlional counters md 

intcMqKison of SKMs 4927B/W7E using WO 47d3 B e d -  
. sEint j Iat ion~*ms b] 

. . 



'c0mWFactm;k -2 . , 
Relative ~ d e d  ~ d p o f  the o q u t  w, uiy, (%j 0.7i 



[a] ?he Sievertis the SI mit far dose cquivaleat See reference [I]. On6 @is equal to 0.1 mrem 
Distanccfrmn Ampoule (a): 1 30 ' 100 . 
Apprmimatc Dose&td (gSVh): <O,l(NOt datCDrBble) 

[b] B e  ~efstatcdunmeaintpis two timcs the stqldar~itinceaainty. 
. . 

[CJ M+c acfiVityis the pnfmcdnamcfor the qu~ t i ty  aotivlty dmidedbg the tctd mass of the mple.  
See reierence [I]. 

[e.] The rcporrd mh,  Y, cf marsic ax%q @tiiiP per u d  mzs6) a! the +afmeirce:ho was not 
m-.anncd b t i y  bmtbotans deiocd fron mczmements and w l W o x  of other -tires. '1% m 
be v e d  as y =flx,&x,. .G, whmf f a a e m a t i c p l f r m o t i ~  derimdirom the.assomed 
model of !& measuremdprocass. . 
The value, +,, used for each mput & i has a d a r d  imcmMu@, uh), that generats a 
coneq~ndbg mmainty in y, @) E j@/&j-ub), a component of wmbfncd s t a n a d  
x+rbinB d y .  

The CDmbined stwdard nucetteki+q ofy, us&), is thepmitme squaremot of the smn of the squmes 
of ths amponenis afca&md standard mffirtalntg. . 
Thc mmbined standard l m c c w  is d l k d  by a covmge facbr'of k = 2 to obttain U, thc 
expanded O ~ Y .  

S b  it cap be &sd the: rhe posm3lla @asstimated valm of tbs mmassio ao5viiy ass a a a r d y  
awmaily dfsilbuted wlth appraSzata stnndard deviation P.(@), &: &om value of &a mOSdiO 

i a M . q  is bdisved to lie iu the mrcm!y & Uw'.t3 elevel of mr2d:nc.s of a p p 1 0 ~ t d y  95 prccnt. 

~ch.'kthcridccmation on the axpreasion ofnncertaiatics,'seeieiaxaca [2] and p]. 

re1 The Mm of eachstandxdwctmhtv w m o d  andheneethevlme of fhe mandadanmminm 
'-J 

- 

itself, is a best &matebased upon a d ~ & i e ~ ~ a t i o n ,  b%t is only appoa&te@!snm Th;t 
. is io say, .rho of the uoccrbkf is 1- and not d 9cmn' This js true.for 

mcczties e v z l a  bv statistical m W  I%.% the rcktivc d a r d  depistilm o i  thc ctandard 
&on pf thsmeanfor-the nassicrespome& &&nmt$$%) andfmun&es ewluatmi 

: .  by otherme-hods (which d d  ear* be w z  a-tcd ar &dm csh~tcdby nhknthl amomk) 
The imknoapvalue of the wended.mx&i@lbelievedro Ee in the ist&Ufi to 2U &c.,rPirhin . . 
a &=lor of 2 of the &matehvalue). 

M Tbe es i lna tedW cd detection for radimuIidic imp* is 300 Bq-g-l, 
. . .  

[g] The stated uncert&$'is the standard uncerlaintg. See r&rence [g. 

' I  I Eakmivt gescoMtinglremcmentsw~zen%de on Toe SPA4 49273 solution d n r g  1998 a d  S99. 
T t c  S?U 4927F solurion wu intercompsredwith the SRM 4927E soiutim. wirg lied-sdntilla'irm 

I 
! 

I : 

I 

m t i n g .  
, . 

[i] ~elative s t s n d . a r d ~ ~ $ i n ~  of the i iu t  quantitgxr. ' 

, 

I 
I - : . . SBM4927P,pa&5pi6 , 



The ~eiative changein tha or3ut M d i d  by t j e  raieripe Fhrmgcin the +UE quantiryq. 
If I~/&,l.(x,ly) = L C ,  *rn a.1% cbmg:Hx, reniieinal% changein). E [@I6ql .(.z&) = 0.05, 
then 8 1% m e  in3 results m e 0.05% &angc in). 

~~latye.cornp&.&ntof combinedstaudardmcutdntyof &t gusntltyy, r m d e d t a  trm sigrificant I 

W e s  or iwa The relativa cumponent oi cumbmcd standzd.una&aiuty ofy is given by u,@W r 
1 @/sr,l -I~(x,)@ = [sural.@&) u(u(6.1. n c  rmm~valncs of u@&,, lwaIl -(r~u), =and~~(v)/u~ 
an dim8mionlee.s quantities, are ktedin mllrmns 3,4, md5, rqectkely. Th?& themhmin c o b  

, 
5 is equal to the value ia cohunn f multiplied by the valn~ in c o b  3. The kput qwtities x e  ' 3 

1 
indcpend$ m ~ e r y  nearly so. Hrnoe the cmariances are lem nc negiigihle. i 
Tze rciative standrdunce-9 cf h.r is dekmbed by the rziatie d m d d  rmocrtain~ of?, @e, 
of the he-Xe). The rel2Iive rm-x&ty oir 5 negligibk. 

I 
Tne livb time is detedmdby o m f i ~ g  the pulp= fmm a gated cwtdl-cantroIIed os&pr, 

, i 
The standard rmceil:ain& fur each undetectedbuptdty that might re-bly be q e c t o d  to ho 
present is e b d  to be equal to the estimated limit of detection for that impm%y3 ie. ~r@,)t!q = 
200%. lla&l-@b) = =:(res~wsc P= Bs df b=%)f(=~b? par Bq of R-3)?.<@p of : 1 
hpurity)l@q of H-3)). Thm ufi)(v is fhc IGWV~ hang@ iny if the uap- ware prasentmth a 
ma& a c w  eqndta the ashated && of dsttetion. 

. XiBmmNm. I . '. , 
. W 1 n . ~ t i m a l 0 r ~ 0 1 ~ ~ 8 t a n d ~ t i r m ~ ~ 0 ) ~ 1 ~ 0 ~ ~ r m d 6 o 0 1 :  -~unn!Mmnn~L&, 

1993. Availible from &a AmcrioaoN&nal e d s  hstbte, 11 W a t  42ad Skccf, New Yo& 
NY 100i6, U.SA 1-212-642-4900. 

h t e m a t i d  ~rgpniz&& ior &dkdizatirm (GO), Guide to the &resfon of U- in . 
Mamment,  l993. A d e . h m ~ ~ A r n a n ' c m M a t i o n a l S t a n d ~ d F ~  11 West45d h e r ,  ' ! 
NewYo&,NYiW36,U.SA 1426424900. ~ d m d c ~ I S O  ~ i m e & p b l i m t i 0 1 ~ 1  as "IS0 

. s 

cuide to tae Ihpressicm19Ba.) I 

. ~. 
' . ~ . N . T . 6 < 0 1 a n d ~ . ~ ~ t r , * f r r B v d & g a n d ~ f i ~ U r ~ o f ~ T  

Meenaemen: Resub, NIST Tcvhaical Notc 1297,;199<. Avdable from rhe Sup&dmt of 
Dormnen=.,U.S. Govenrmcnt&i&=g 05% WsEngton, DCZJI407, USA. 

[!I National Connd Radiation Protection and Meamemem Repmt Na 58, A ilmdbr;ok of 
Radio* Meummmts Pmwiwes, S s m d  Bdffion, D85.. AwiIable from the Hatianal Cound , 
an Ra&aticmProtBddon and Measmcme&,7910 Woadmont A?nmieBethesda, MD 20814U.SA 

[5j LL Lucas and M9,Untemsgcr; Compehm?be Revkw and CWcal'Evalu~nn of the W:Lf fe  vf 
Tritium, J. Rc8.NatLInst Skid. TcahnoL 105,541549 WOO). ,, , 



. . 

' N Noieboak $\lo. 3610 . . 5  ~ B Q ~ E ~ T  64g - 3 6 1 0  - 0 5  Gontinuad From Fags 

F m .  413012003 . 
Activify: 5141.07 dpmlmL 

37.02 dpmlml 

4/30/2008 . Prep by: JD 
Matrb/Cornp. Dl WATER 
Half Me (y); 1.23Ei01 





P$ STandardReierCILa~& 0" eltl, (SRM) -F rh r af.&&&&,3p:3, y;hT;?& ' 

water. The sohrtion $6 mntainedin aflamwealed.W bm&te-@us a m p a  +& &&fg %dBd 

"qi*P " p , % - P o @ * w & P  s . & m ~ ~ ~ ~ ~  of l-aslachemrcal . l' .F5?+W. ', 

~b~~ .m%. d l .  .,v. > -5 

lPle & 4; &*&nB&a&t?l &.ofa&&$&32 mq"*a&3 

b7.befap@ck @on Nqne i$a bafa&zdids e s q e  f!p$ €he War?,ponle. Duringthe.decq 
6&L6@phot& &e'.dt&cd: ~ ~ t e m h i e l d e d d o s ~ f a t e s  a t s & ~ &  (& & t h e r e k d e  . 
-he> are &x ia note ial*. %%re is no dekstable e f m n a l ~ ~ .  PleSRMshould %e med o m  bs . 

&,SW amponkmntains o n l y & t i U c d ~ .  Th&~ch&hszard ifthe ampoule is to be opened 
*?$*a the.:@ti.%,& ~ . ~ c q = w p e 4 m f p  is m! 4ttLF!;F . s ,,<., ., ,b..m- 

3 .  . . a . .  
Storage and H I U I ~ ~ I E  S W  .F. 

',.. * 
Tnc SF& ehouldbc s&&%&used @ e ramp&k&bm$a&5'and 65 T The soluti+ id'&d'unopm;t! 
amp& ~~ ramein mble a d  b g a c o a s  !+dl at IwstastSepWnbc 2008 2:. " ,>p, . 

m e  amp6de (or any wbseqnant cantnbm) should always bs d~nrIy marked as &t&?ng1kai~& 
mstrrid. If theampaule js trsnspmtedit should be packed, maIke&labeled, andsbipped in acadmavitk 
the ? g l i d e  national, intamatha& and carder regdafiom. The.sohrtion in tha ampoule is a dangerous . 
good (hdlousmatmiay becansa of& I-. , 

. 

This S b d a d  Refaence Materialwas prepared in a Physics Laboratory, Ionizing Radiaticm iXyXon, 
RadiWQ-,=$Bran5GmnpLeadcr. ~ a v a r a U ~ o a l ~ a n d p h y d r a l r n ~ ~  
leading to wxEimticm wesprovided by LT, Lycas and M.P. Unkmger of R a d i e  Group. 

Bell M, Carney, Chicf 
Xonhiig Radiatirm Dmision 



' 1) E the SRMsolntion is to be dilute4 it h i ~ ~ d o d f i a ~ r b e d h ~  solntion b e  a c6mporlticn 
compmble I0 That of * he ?ohtion . . . . . . .  

3) .Shuke ihe anq~de.b wet an of thr&side slPIaEo of the amponleh Re.- the'amp& to t& . . . . .  ~+ght p~sitiin. ,. .. , :.>;. . . 

5) Hoqgthe q d e  up*,,- *-stpat.of.&n~+-with.a snibe or dimmd.pmdl . ,I 

6) Lighay wet the.:&? E. 57,& the & ~opagat ia  ~ 1 -  arid & fqr ~ " F h k r  . . .  
, . k a k :  ' .  , . . .  .? . .~ . .' . . .  
7) ~ o l r l d  a m p ~ d ~ ~ ~ a p a p e r @ a ~ ; > a ~ & ~  P&&&W smred line awai ' 

&mym Using apzpertmel oraipel.to avn~dcrmWatlon, slap off the to$ of thcampoolcby 
pces+gthenauow&'part dthe n&amyfmiz y o u w M c ~ g t t i e i i p  o w e  ampauleiowards 
y o a ;  . . .  .::. . .  . :.ti 5 . 

8) P m f m  C?.s solution *om tb aaprde a Pp0nome.M or a pip& &&:&Pm6er hand12 
~ ~ I P E l Z 3 B Y M O ~  . 

, q) sag % w e d  SF34 ~Iulion in a +seW gla? smponle, .if ,posmble, to  minimize , , 
tha 

m a p d o n  10% , .- 
1 :  - '.lr.. 

Ssealsorefere~ce[q*~. . , ' .. ..is. . . 
. ... , : ' .  i. . ,. . . . ,.. 

...... . .: ,..... . :. .t 
.,": 7- . 8 .! ,, : ' 

., + .  . a  ... . . : i. 

. . -. . . ,  . . . ., . . ' nh . . . . . . ... 
. . i. _ :, . . . I.. . . . ...,"- .- ., . . ' 4  ., . . .< . 

. . 
- 

.>! . 
. . 
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LS6000 H-3 Swipes Background Determination 
Interim control limits are established from the initial calibration for the geometry of interest. Limits are +I- 3 standard deviations 
from the initial unquenched calibration blank data. Once enough historical data is acquired, new historical limits are set as follows: 
Control limits for reagent blanks are established from 30 individual historical data points (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 10/29/09 mh 

COUNT 
DATE 

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

Individual Reagent Blanlts 

# 

1 
2 
3 

LCL 
3.49 
3.49 
3.49 

Average of Reagent Blanks 

LCL 

3.49 

Sample ID 
3H090422-3CB1 
3H090422-3CB2 
31-1090422-3083 

UCL 
8.24 
8.24 
8.24 

Pass? 
PASS 
PASS 
PASS 

UCL 

8.24 

count 
Duration 

(m) 
180 
180 
180 

Pass ? 

PASS 

Count 
Rate 

(CPM) 
7.16 
7.38 
7.07 

Total Cts. 
1288.8 
1328.4 
1272.6 

Mean 

7.20 



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

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

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

Updated 10/29/09 mh 

DATE 
10/27/2009 

1012712009 

10/28/2009 

Upper 1 COUNT I Count I Average count I Count I Batch Average I Lower 
# 

1 
2 

3 

Sample ID 
3H090422-3CB1 

3H090422-3CB2 

3H090422-3CB3 

Duration (min.) 
180 
180 

180 

Duration (min.) 

180 

Rate (CPM) 
29.98 

28.89 

30.01 

Reagent Blank 

29.63 

Control Limit 

28.41 

Control Limit 

30.84 



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

Efficiency Check - 
Beckman Tritium Standard Beckman C-14 Standard 
Lot HNZ0202 Lot CNZ3 112 

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

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 

&s - Date H-3 CPM H-cpM PASS? C-14 CPM PASS? 
122 10/26/2009 51452.50 67035.95 OK 76690.2 OK 
123 10/27/2009 51352.20 66915.61 OK 76616.2 OK 
124 10/28/2009 51270.40 66819.35 OK 76543.7 OK 

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



I DAILY CHECK LL ON ' ' ~ c  SOURCE- LS6000 

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

( 7/25/2009 EXP 58000.38 dpm 
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04108109. mbc 

Historical Control Limits 6/12/2009 

Blank Quench # & 
UCL 21.36 52.5 11454.01 

Mean Value 17.11 50.0 10187.61 
LCL 12.85 47.5 8921.21 

I Obs# ( Date I Blank C.R. I Pass 7 I Quench#l Pass ( Spiked C.R. I Pass ? 1 
122 10/26/2009 16.9 OK 49 OK 10005 OK 
123 10/27/2009 18.9 OK 48.4 OK 10076 OK 

v R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (Tc-99 Day QC: LL ON, LUMEX OFF) 
r 
01 



Liquid Scintillation Counter 

Quality Control Data 

Daily Instrument Performance Checks 



DAILY JNSTRZIjNT PERFORMANCE Cl3ECKS - LS6000 &I> OFF, LUMEX OFF) 
l ~ a i l y  PCs conslst of the foll~wing standards; - 

Efficiency Check - 
Beckman Tritium Standard 
Lot HNZ0202 

101900.00 dpm 
2/17/2005 REF 

Beckman C-14 Standard 
 LO^ C N Z ~  I iz 

98500.0 dpm 
2/17/2005 REF 

2/17/2010 EXP 2/17/2010 EXP 
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08109. mbc 

Historical Control Limits as of 06/12/09 MH 
Decw Corrected 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? G I 4  CPM PASS? 
144 11/26/2009 51210.50 67041.06 OK 76733.9 OK 

R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (DAY QC:LL OFF, LUMEX OFF) 



I DAILY CHECK LL ON "TC SOURCE- LS6000 I 
'TC standard SPIKE 

836.3020.70 KNOWN ACTlVlN 
17/25/2008 REF 58000.38 dpmlg I 

~ ~ 

17/25/2009 EXP 58000.38 dpm 
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits 611 212009 

blank - Blank Quench # & 
UCL 21.36 52.5 11454.01 

Mean Value 17.1 1 50.0 101,87.61 
LCL 12.85 47.5 8921.21 

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

r R:\INST\LSC\LS6000\DAlLY QC\LSQA6000 (Tc-99 Day QC: LL ON, LUMEX OFF) 
r 
00 


