
ALS Laboratorq Group 
ANALYTICAL CHEMISTRY 8 TESTING SERVICES 

Environmental Division 

December 15,2009 

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

Re: ALS Workorder: 09-1 1-228 
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 1-121 

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. 

Laborato Group w 
,!& Lance Steere 

Senlor Project Manager 

LRSIeh 
Enclosure (s): Report 

ALS USA. Corp 
PartaftheALS Laboratorq Group 

225 Commerce Drive Ft. Collins, Colorado 80524 
Phone (970) 490-1511 Fax (970) 490-1522 www.alsenv1ro.com 

A Campbell Brothen Llmrled Company 

*.- 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Page 1 of I ALS Laboratory Group -- FC 
LIMS version: 6 .314~  Date Printed: Tuesday. November 24. 2009 

Paragon OrderNum: 091 1228 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

Time 
Collected 

Client Sample 
Number 

Matrix Date 
Collected 

Lab Sample 
Number 

COC Number 





ALS Laboratorv Grow 
225 Commerce Drive Fort Collins. CO 80524 Accession Number (LAB IDJ 

~00.443-1511 or(s70)490-1511 ( ~ 7 0 1  490.l52z~ax Chain-of-C~stody ~, t .  I 1120109 page 3 1 1  



A ALS Laboratorv Grow - Fort Collins 

CONDITION OF SAMPLE UPON RECEIPT FORM 

Client: ~4 6 a* Workorder NO: ~q //a 2-8 
Pro.ject Manager: K . q  Initials: L A S  Dare: [ [ / ~ 3 / 0 9  

. .. 
with sodium thiosulfate was not observed.) 

17. Were the samples shipped on ice? - YES 

j IMD I ITS I 1s. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*: #2 #4 ONLY - - 

Cooler#: 1 --- 
Temperature (OC): h b w  [ igm --- 

No. of custody seals on cooler: 2 --- 
DOT 
svwey~ Extenla1 m r  reading: 1 --- 
Acceplance 
~ ~ t ~ ~ ~ ~ t i ~ n  Background pR/hr reading: & 
Were external plU111.readings S huo times backpound and within DOT ncceptance criteria? YES N O  / NA ( IT  no, see Foml 008.) 

V 
Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #I AND $416 

dp t r i m d ~  W ~ L L  be P D I ) ~ ~  .< m-b-&- 

If applicable, was the client contacted? YES / N O  / NA Contact: 4 DatelTime: 

Project Manager Signature I Date: A&?- ~ ( ( z Y ~ ~ ?  
L 

*IR Gun #?: Oakton, SN 2992?500201-0066 *IR Gun U4 Oakton, SN 2372220101-0002 

Form 201r22.xls (611109) 
Page 1 of C 
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From: Origin ID: ODMA (410) 332-8177 r - I Shio Date: 20NOV09 
Mike Barsa 

09/11 
CABRERA SERVICES 
103 E. Mount Royal Ave 
Ste 28 
Baltimore, MD 21202 

.0.,00,0,,,~02, 

SHIP TO: (800) 443-1511 BiLL SENDER 

Lance Steere 
Paragon Analytics 

~ c l ~ g t  10.0 LB 
CAD: 4239785n~~~9090 
Account# S ""-"" 
Delivery Address Bar Code 

Ref # 08-3800.04-T2 I Invoice# 

Y * V L  7r 

225 commerce Dr. 
; '&/ 

I %li75' STANDARD OVERNIGHT 

80524 9 
XH FTCA CO-US &,+ f 

DEN 

Fort Collins, CO 80524 

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 alfix it to your shipment so that the barcode portion of the label can be read and scanned 

--,,.. 
10f2 MON - 23NOV A2 

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

Use of this system consiitutes 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.ar misinformation, unless 
you declare e higher value, pay an additional charge, document your actual loss and file a timely ciaim.Limitations found in the currenl FedEx Service 
G-idc a?p y. Yodr r ghl lo rccovci from FeoEx for any loss. ~ncl-d ng nlr ns c valueof ino pacdagc loss of sa es, incomc nlcrest, proft, attorney's fees, 
cosls an0 olncr iorrns of oamage wnelner o recl, nc ocnla .conscq~cnl~al, or spccla is miieo la loe greater of S l O O  or [he a.lnoi.zed 0cc:a:cd va vc. 
Rccorcry cannot exueeu am-2 oocumcnso ossMaxm~m for tiems of exlraorolnary vil .e s SSOO, c g icwclry, prccjoJs mcla s, ncgotiaole 
nstrLments an0 olhcr lcrns lbsieo in oJr Sew CeGd de. Wr.llen clalms m.sl oc fi cd rv In n sir ci limb m is, see cLrren1 FeoEx Sew.ce Gu dc 



ALS Laboratory G raup 
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 1228 

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 0911228-8, -12, and -17, it was noted that the quench factor (H#) 
was outside of the current usable calibration range. Thus, an approximate volume of 5 pL of 
nitro-methane was added to the samples and 10 pL to the associated QC to bring them into 
the usable calibration range. 

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

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

7. The magnitude of the negative activity for samples 091 1228-12 and -16 is greater than the 2 
sigma TPU. The analyst's review of the data does not indicate a problem with the instrument 
data or the subsequent reporting systems. It is believed that the data quality is unaffected and 
the results are submitted without qualification. Under typical conditions, where background level 
sample data is normally distributed and analyzed by paired observations, this event is likely to 
occur at least 2.5% of the time. 



8. For sample 091 1228-1 1, the "Window 2" count rate was observed below the lower threshold, 
determined from calibration on 11/30/09. For this analysis, "Window 2" is monitored for high- 
energy beta contamination, therefore no contamination is observed and the data quality is not 
believed to be affected. 

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. 

12- 11-0 ? - 
Emily ~ndde l  Date 
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CHAIN OF CUSTODY 



ALS Laboratory Group -- FC 

Sample Number(s) Cross-Reference Table 

Paragon OrderNum: 091 1228 
Client Name: Cabrera Services Inc. 

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

Client PO Number: 

I Client Sample 
Number 

I Lab Sample I COC Number I M a  I Date I Time I 
Number Collected Collected 

I I I I I I I 
51102-55 091 1228-1 WIPE 17-Nov-09 11:lO 
SUO2-56 091 1228-2 WIPE 17-Nov-09 11:15 
SUO2-57 091 1228-3 WIPE 17-Nov-09 11:20 ~ ~ ~~ ~~~ ~ ~~ 

SUO2-58 091 1228-4 WIPE 17-Nov-09 11:25 
SUO2-59 091 1228-5 WIPE 17-Nov-09 11:30 
SUO2-60 091 1228-6 WIPE 17-Nov-09 11:35 
SU02-BIAS 091 1228-7 WIPE 17-Nov-09 11:40 
SUO3-61 091 1228-8 WIPE 18-Nov-09 1O:OO 
SUO3-62 091 1228-9 WIPE 18-Nov-09 10:05 
SUO3-63 091 1228-10 WIPE 18-Nov-09 1O:lO 
SUO3-64 091 1228-11 WIPE 18-Nov-09 10:15 
SUO3-65 091 1228-12 WIPE 18-Nov-09 10:20 
SUO3-66 091 1228-13 WIPE 18-Nov-09 10:25 
SUO3-67 091 1228-14 WIPE 18-Nov-09 10:30 
SUO3-68 091 1228-15 WIPE 18-Nov-09 10 35 
SUO3-69 091 1228-16 WIPE 18-Nov-09 10:40 
SUO3-70 091 1228-17 WIPE 18-Nov-09 10:45 
Sllfl3-71 091 1738-18 WlPF 18-Nnv-09 10.50 

SU03-72 091 1228-19 WIPE 18-Nnv-09 I 0:55 

SUO3-73 091 1228-20 WIPE 18-Nov-09 1 1:00 

Page 1 of 1 ALS Laborato~y Group -- FC Date Printed: Thunday. December 10,2009 
LIMS Version: 6.318A 







ALS Laboratory Group - Fort Collins 

CONDITION OF SAMPLE UPOK RECEIPT FORM 

Client: id I$(Q. lT& Workorder No: L'q IQ 
Project Manager: Lt'? < Initials: Dare: i l  /a. 3j0(? 

I .  Does this project require an)' special handling i n  addition to standard Paragon procedures? 

2. Are custody seals on shipping containers intact? 

3. Are Custody seals on sample containers intact? - 
4 .  IS there a C O C  (Chain-of-Custody) present or other representative documents? 

8 .  Are the COC and bottle labels complete and legible? - 
6. Is the COC in agreement with sanlples received? (Ds, dates, times, no. of samples, no. 

of containers. matrix, requested aiialvses, etc.) 

I? Were airbills i shioninr documents ~ resen t  andlor removable? I D R O P O F F I  6 NO I 
s. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) 

. . -. - -. .- - - -- . .--. .- ... . -. - - . .. -. . 
9. Are all aaueous non-oreserved samoles oH 4-9? 

lo  Is there sufiicienl sample for the requested analyses? ip;i NO 1 11. Were all sa in~ les   laced in the wooer  containers for the resuested analyses? ITS; ! NO . . . . 
I _ 

12 Are all samples within holding times for the requested analyses? i 1 NO-] - 
13. Were all sample containers received intact? (not broken or leaking, etc.) 

14. Are all samples requiring no headspace (VOC, GRO, RSI(IMEE, Rx CNfS, radon) 
headspace free? Size of bubble: - z e e n  pea - > green pea 

Do perchlorate LCMS-MS samples have headspace? (at least I/? of container required) ,4641 j I T S  NO 

cooler#: I ----- 
Temperature ('C): %"A K u(I gll) ----- 

NO. of custody seals on coolei.: A - - - - - - - 
DOT 
S U W S ~ ~  External pR/hr reading: 
llCCePlOnCe 

- - - - - - - 
I ~ I D ~ ~ ~ ~ ~ o ~  Background pWhr reading: 

- \. 
Were erten~alultfl~l-readings < two times back,mound and wiorin DOTaccel~wna criteria? Y E S )  NO 1 NA (Ilnu, sw Fornl 008.1 

- .  
16. Were samples checked for and free from the presence of residual chlorine? 

(Applicable when PM lhas indicated samples are from a chlorinated water source; note if field preservation ) YES 1 NO 

V 
Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSETO ANY QUESTION ABOVE, EXCEPT #I ANT, #I6 

with sodium thiosulfatc was not observed.) 

If  upplicablc. was tlle client contacted? YES I NO 1 NA Contact: 4 Date'Timc: 

Project Manager Signature1 Date: 4 ? . I [ ( L & ~  
L- 

'IR Gun #2: Oakon, SN ?992?500?01-0066 *IR Gun #4: OnMon. SN2372220101-0002 

i 

Page 1 of L 7  Form 20lrZZ.xls (611109) 



Page I of l 

F r m  Ongln ID: ODMA (410) 332-8177 
MkeBarra 
CABRERASERVICES 

Fed& 
103 E. Mount Royal Ave 
Sle 28 
Baltimore. MDZl202 

~,,,o.o,*%m*, 

SHIP TO: (800)443.1511 BILL SENDER 

Lance Steere 
Paragon Analytics 
225 Commerce Dr. 

Fort Collins, CO 80524 

Ref P 08-3800.04-T2 
Invoice # 
POP 
Dept # 

I of2  MON - 23NOV A2 

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

IXH FTCA co-US ** $ 

DEN 

. . ......uu.-.-. .." :.. ....... ..... ~~~ ~ .. . . . .  .. 

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

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

Use of this System constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedexmmFedEx will not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay. nondelivery,misdeiivery,ar misinformation, unless 
you decare a highnvalue,pay an addilional charge, document your actual loss and file a timely ciaim.Umitalions found in the current FedEx Service 
Grfae ap:, y YO;, ngnt to rccover frorr FedEs for any loss nc .i ng n!r.ns c va .cof me pacna$c. 2% ur ca es llcame nleres3. prof I attorney s fees. 
~0515 and ulhw forms oi aamayc rnetner d.rec!, ncodenla cortseqLcnl a'. o: slr: a s m lea lo lnr groalcr 01 $100 ur i:lc oLtrur rl:o uec >red va ve 
Recoverv cannot exceea act.3 nocdmenlrd ossMaxim~n for atems of extraoia narv ra ue s S500 c c e w ~ .  m. DcevJLs mca s, ncuollauie 
instrurn&ts and other items listed in our ServiceGuide. Wrltten claims must be filed within slrict time limit;, seecurrent FcdEx ~erviae~uide. 
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SAMPLE RESULTS SUMMARY 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

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

PA1 Work Order: 0911228 Reported on: Thursday, December 10.20W 
1:50:19 PM 

Comments: 

Data Package ID: H309112281 

QualltlerdFlagr: Abbievlatlons: 

u - ~ e s u l t  IS less thanmesample specific MDC. TPU - ~ o t s t  Pmpegated uneenalnty 

LT- ~ e r u l t  is less than ~equested MDC, greaterman sample specific MDC. MDC- Mlnlmum DetectableConsen8atlon 

YI -chemlcalveld is incan&ol at too-110%. ~uanthat ive~ie ld issssumed. 

~ 2 -  chemlcalveld outsldedefault limits. BDL - welow ~etestlon ~ l m n  

M -me requested MDCwar not met 

~ 3 - m e  requested MDC wan not met, butthe reponedactivityisgreaterthan the reportedMDC. 

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

LlMS Version: 6.316A 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

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

PA1 Work Order: 091 1228 Reported on: Thursday. December 10,2009 
1:50:19 PM 

Comments: 

Data Package ID: H309112281 

aualif lerrl~lags: Abbreviatbnr: 

U - R e ~ u l t t ~  1099 thanthe sarnplespcifts MDC. TPU -Total Pmpagaled Uncertainty 

LT- Result 19 less than RequestedMDC,gieateithan samplespecific MDC. MDC - Mlnlmum Detectlble Consenbation 

YI - cnern~ca tne~d  is inconiro~ at i o n i f o % .  auaot i tat ive~e~dtr  assumed. 

n- chem~cai ne ld  outs~de default limits BDL - ~ s i o w  Detection L iml  

M - m e  requested MDC war not met. 

M3  h he requested MDC was notmet, but the reponed anivity in greaterthan the iepaited MDC. 

-- 

Date Printed: Thursday, December 10.2009 ALS Laboratow G ~ O U D  -- FC Page 2 of 3 

LlMS Version: 6318A 



Tritium Analysis By Liquid Scintillation Sample Results Summary 

Client Name: Cabrera Services Inc. 

Client Project Name: Forest Glen Rad Scoping Survey 

Client Project Number: 08-3800.04 

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

PA1 Work Order: 0911228 Reported on: Thursday, December 10,2009 
1:50:19 PM 

Comments: 

Data Package ID: H309112281 

Lab 
Sample ID 

0911228-19 

0911228-20 

OualillerslFlagr: 

U -Reovltlo less thanthe samplespecific MDC. 

LT- ReEUlt I9 IeEEthan RequeetedMDC, greateithanrample specific MDC. 

YI - c h e m i ~ s i n e l d ~ ~  inconuol at 100-l10%. omnt'tatiue~leld isassumed. 

0-Chemlcaineldoutsidedefauit liml$. 

M - m e  requested M D C W ~ S  not met. 

M 3 - m e  requested MDC waa not met, butthe reportedactivity iogreaterthan the reported MDC 

Abbreviationn: 

SPU - ~ o t a l  ~ropagsted uncenainfy 

MDC- Minimum Detec$bleConcenhaIlon 

Client Sample ID 

SUO3-72 

Suo3-73 

BDL - Below Detection Llmit 

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

Sample 
Type 

sample  

Sample 

LlMS Version: 6.318A 

+ 
N 

Nuclide 

H-3 

H-3 

~ ~ ~ ~ l t  + I -  2 ~ p u  

-0.9 +/- 2.7 

-1.2 +I- 2.8 

MDC 

4.7 

4.9 

Units 

pci lsample 

~ C i l s a m p i e  

Matrix 

WIPE 

WIPE 

Prep Batch 

3H091124-7 

3H091124-7 

Date 
Analyzed 

1113012009 

1113012009 

Flags 

U 

U 
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QCRESULTSSUMMARY @ 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Method Blank Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Lab ID: 3H091124-7MB 

Comments: 

Sample Matrix:WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 .OO sample 

QuallRenlFlagn: AbbmViaPns: 
U -Rerult is lessthan the sample spesiRcMDC. 

TPU - Toal Propagated Uncminty 
Y l  -Chemical Yield is inmnt id  at loo-110%. QuanltatiueYietd is assumed. 

MDC - Minimum Detecteble Consennation 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Result Units:pCilsample 
Date Collected:24-Nov-09 Run ID: 3H0911247A File Narne:B60~04~113001 
Date Prepared:24-Nov-09 Count Time: 30 m~nules 
Date Analyzed: 30-Nov-09 

CASNO 

10028-17-8 

Y2 -Chemical Weld outside default limits. 

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

Requested 
MDC 

20 

M - Requested MDC not met. 

I3 - Analyte concennaiion greaterthan Ma;. 

83 -halyte concentration greater man MDC but less than Requested MDC 

Lab Qualifier 

U 

Target Nuclide 

H-3 

Data Package ID: H30911228-1 

BDL - Below Deteciion Limit 

Result +I- 2 s TPU 

-1.0 +I-2.8 

Date Printed:Thunday, December 10,2009 ALS Laboratory Group - FC Page 1 of 1 
LIMSVenion: 6.318A 

MDC 

4.9 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

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

Work Order Number: 0911228 
Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Lab ID: 3H091124-7LCS 

Comments: 

Sample Matrix: WIPE Prep Batch:3H091124-7 Final Aliquot: 1 .OO sample 

CASNO 

10028-17-8 

Qualifierrlflage: 

U -Rerultis less than Vle samplerpedlic MDC. 

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

Y1 -Chemical Ylsidis in control at loo-110%. QuantitatieYleldir assumed. 

Y2 - Chemical Yleid outride default limib. 

L -  LCS RROveW bdw lower conmi limit. 

H - LCS Resovewaboie uppersontml limit. 

P - LCS Recoverywilhin conbal limils. 

Prep SOP: PA1 700 Rev 10 QCBatchlD:3H091124-7-1 Result Units:pCisample 
Date Collected:24-Nov-09 Run ID: 3H091124-7A File Name:B60~04~113001 
Date Prepared: 24-Nov-09 Count Time: 30 mtnutes 
Date Analyzed: 30-Nov-09 

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

acuity is  gieateiman me reported MDC. 

Data Package ID: H30911228-1 

Target 
Nuclide 

H-3 

Abbredations: 

TPU -Total Propagated Unceminty 

MDC - Minimum Delectable Concentration 

Spike Added 

114 

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

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

Page 1 of 2 

15 

% Rec 

104 

MDC 

5 

Control 
Limits 

85-115 

Lab 
Qualifier 

P 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Laboratory Control Sample(s) 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Lab ID: 3H091124-7LCSD 

Comments: 

OualifierrlFlagr: bbbreuations: 

U -Result is less man me sample specific MDC. W U  -Totai Propagated Uncertainty 

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

Y l  -Chemical Yield is in contmi at 100-110%. Quantitative Yieldis assumed. 

Y2 - Chemical Meld outride default limib. 

L-LCS Recoverybdw lower contmi limit. 

H - LCS ReCoVelyaboYB uppercontmi limit. 

P - LCS Rewverywithi" conto1 1imiu. 

~ . r n ~  requsted MDC was not met. 
M3 -The requested MDC wasnotmet, butthereponed 

activilyis greaternan !he reportad MDC. 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: I 00 sample 

. 
CASNO 

10028-17-8 

Data Package ID: H30911228-1 

Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Result Units: pCisample 
Date Collected: 24-Nor09 Run ID: 3H0911247A File Name: B60~04~113001 
Date Prepared: 24-Nov-09 Count Time: 30 mlnutes 
Date Analyzed: 30-Nov-09 

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

Target 
Nuclide 

H-3 

Page 2 of 2 

16 

Results +I- 2s TPU 
118 +/- 19 

MDC 

5 

Spike Added 

114 

% Rec 

104 

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: 0911228 

Client Name: Cabrem Senices Inc. 
Clientproject ID: Forest Glen Ra3 Scoping Survey 08-3800.04 

Comments: 

Field ID: 
Sample Matrix:WIPE Prep Batch:3H091124-7 Final Aliquot: 1.00 sample 

Lab ID: 3H091124-7LCSD I Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received 
Date Colfected:24-Nov-09 Run ID:3H091124-7A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pCl/sample 
Date Analyzed: 30-Nov-09 File Name: 860-04-1 13001 

DupllcateQualHlerrlFIags: 

U - Result tr less Vlan Vle sample speciflc MDC. 

Y1 -ChemicalYeldisin control at 100.110% Quantiblveyeld isassumed. 

n - Chemical Yield outside defaultlirnitr. 

W -DERisgreateiVlan Warning Limit of 1.42 

D - DER IS greater Vlan ConMl Umll of 2.13 

LT- Result is 185s Vlan Request MDC, greater Vlan sample specific MOC 

M-  Requested MDC not met. 

10028-17-8 

M 3 - m e  requested MDC was not met, butthe reponed 
advityis greater man Vle reponed MDC. 

L - LCS Recowry below lowersonlid limit. 

H - LCS RBCOWW abow upper control limit. 

P-LCS, Mattix Spike Recweiywithin conml limits. 

N - MaUixSpike Recoveiyoutsids canml limits 

Data Packaae ID: H30911228-1 

Analyte 

H-3 

Abbreviations: 

TPU -Total Propagated Uncenainty 

DER - Duplicate Emr Ratio 

BDL - Below Detection Limit 

NR- Not ReDoned 

Duplicate 
Result +I- 2 sTPU MDC Flags 

118 +I- 19 5 P 

Sample 
Result +I- 2 s TPU MDC Flags 

119+1-19 5 P 

Date Printed: Thurrday. Dmember 10,2009 ALS Laboratory Group - FC 
LIMSVwsion: 6.318A 

Page 1 of 1 

17 

DER 

00224 

DER 
Lim 
2 1 3  



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: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Received 

Lab ID: 0911228-1 
Date Collected: 17-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 minutes Result Units: pCisample 
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name:B60~04~112901 

Comments: 

CASNO 

1002817-8 

QUaiifierSIFlags: 

u - Resuitis less than me sample specific MDC. 

Y1 -Chemical Meld is inmntrol a1 100-110%. Ouanbtafive Weldir assumed 

YZ-Chemical Weld oullidedefaull limits. 

LT- Resultis less than Requested MDC, greaternan sampieskcific MDC. 

M3 -me iqueaed MDC was not met, butthe reponed 
actiuty is greaterman me r e p o n d  MDC. 

M - h e  requested M E  was no1 met. 

Abbreualians: 

TPU - Tolal Prapagald  Unceminty 

Target Nuclide 

H-3 

MDC -Minimum Detectabie Concentralion 

BDL- Below Detection umi l  

Data Packaoe ID: H30911228-1 

Result +I- 2 s TPU 

-0.2 +/- 2.8 

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

Page 1 of 20 

19 

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: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911228-2 
QCBatchlD: 3H091124-7-1 Prep Basis:As Recelved 

Date Collected: 17-Nov-09 Run lD:3H091124-7A Moisture(%):NA 
Date Prepared: 24-Nw-09 Count Time:30 rntnutes Result Units:pC~lsample 
Date Analyzed: 30-Nov-09 Report Basis: As Recetved File Name: 860-04-1 12901 

Comments: 

CASNO 

10028-17-8 

QYslifierrlFlags: 
U -Resuit is less Vian ffiesampie speciflsMDC. 

~1 -Chemical Yieldis in mntml at 100.110%. Quantitalve~leld is assumed. 

Y2 -Chemical Yield OutsidedefaultlimiC;. 
LT- Resultis less than Requested MDC, greater lhan $ample speciflc MDC. 
M3 -ma requested MDCwar notmet, butthe reponed 

acti~y is greaterffian ffie reponed MDC. 

M -me requested MDC wan not met. 

Target Nuclide 

H-3 

Abbreuialions: 
TPU -Total Propagated Uncertainty 

MDC -Minimum Detectable Concentration 

BOL - eelow Detenion Limit 

Data Package ID: H30911228-1 

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

LlMS Version: 6.318A 

20 

Result +I- 2 s TPU 

0.7 +/- 2.9 

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: 0911228 

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

Sample Matrix: WIPE Prep Batch:3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H0911247-1 Prep Basis:As Rece~ved 

Lab ID: 0911228-3 
Date Collected: 17-Nor09 Run lD:3H091124-7A Moisture(%): NA 
Date Prepared: 24-Now09 Count Time: 30 m~nutes Result Units: pcrlsample 
Date Analyzed: 30-Nov-09 Report Basis: As Recetved File Name: 860-04-1 12901 

Comments: 

Oualifiers1Flags: 
U - Resultis less Ulan Ule sample spedfic MDC. 

Y l  -Chemicd Yield is in mntrol at 100-110%. Quan6lativeYield is assumed. 

YZ -Chemica! Yield oulside default iimits. 

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

CASNO 

1002817-8 

M3 -me requeaed MDC was not met, but the reported 
anivityis greaterthan Uls reported MDC. 

M .me requested MIX was not met. 

Abbrevlalionr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL-~e iw  Detection timil 

Data Package ID: H30911228-1 

Target Nuclide 

H-3 

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

MDC 

5.1 

Result +I- 2 s TPU 

-2.0 +I- 2 9 

Page 3 of 20 

21 

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: 0911228 

Client Name: Cabrera Services inc. 
Clientproject ID: Forest Glen Rad Swping S u ~ e y  08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Rece ived  

Lab ID: 091 1228-4 
Date Collected: 17-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 30-Nw-09 Report Basis: As Received File Name: B60~044112901 

Comments: 

RualIfieroElagr: 

U -Re%~t t  is 1-5 than ihe sample specific MOC. 

Y l  -Chemical Meldisinmntrol at 100-110%. QuantibtimYield isassumed 

YZ -Chemical Meld ouBide default iimik. 

LT- Result 1% 1-1 than Requested MOC, Qreaterthan sample specific MDC. 

M3 -me requested MDCwas n l  met, butthe reported 
a a i i i y  is Qreater than Uls repaned MDC. 

M -Therequested MDC was notmet. 

Lab Qualifier 

U - 

CASNO 

1002817-8 

AbbreVatiOnS: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL- Below Detestion Limit 

Data Package ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 4 of 20 

22 

Result +I- 2 s TPU 

0.2 +I- 2.8 

MDC 

4.8 

Requested 
MDC 

20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received Lab ID: 0911228-5 

Date Collected: 17-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pC~lsarnple 
Date Analyzed: 30-Now09 Report Basis: As Recelved File Name: 860-04-1 12901 

Comments: 

QualIfienlFlsgr: 
U - Resultis less than the rample specidc MDC. 

Y1 -Chemical Yieldisin mnlroi at 100-110%. Quantietiw weld isassumed 
YZ -Chemical Yield oukide defaultllmie. 
LT- Resullis less than Requerled MDC, greateilhan sample specific MDC. 

M3 -me rwuenez MDC was not met, but the reported 
adiity is greaterthan lhereponed MOC. 

M -me requested MDCwan not met. 

AbbreGationr: 
TPU -Total Propagaled Unseitainty 

CASNO 

1002817-8 

MDC - Minimum Detectable Cancenliation 

SDL- Below Detection Limit 

Data Package ID: H30911228-1 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC Page 5 of 20 

LIMS Version: 6.318A 

23 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1.1 +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: 0911228 

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

Sample Matrix:WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911226-6 
QCBatchlD: 3H091124-7-1 Prep Basis:As Received 

Date Collected: 17-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCisample 
Date Analyzed: 30-Nov-09 Report Basis: As Received Fife Name: 860-04-1 12901 

Comments: 

OualifierslFlags: 

U - Resuit is lsss lhan the sample speciflc MDC. 

Y l  -Chemical Weld islnmntrol at 100-110%. OuantitaLimYield is assumed. 

Y2-Chemical WeldouDtdedefault limib. 

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

M3 -me requested MDCwas not met, burthe repoited 
anlMWis greater Ulao ffie reported MDC. 

M .me requested MX was not met. 

CASNO 

1002817-8 

Abbreuations: 

TPU -Total Propagated Unceriainty 

MDC - Minimum Detestable Concentration 

BDL-Below Deteclion Umit 

Data Packaae ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 6 of 20 

24 

Result +I- 2 s TPU 

-0.5 +/- 3.0 

MDC 

5.1 

Requested 
MDC 

20 

Lab Qualifier 

U 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911228-7 
QCBatchlD: 3H091124-7-1 Prep 6asis:As Rece~ved 

Date Collected: 17-Nov-09 Run ID: 3H0911247A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pcikample 
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: 860-04-1 12901 

Comments: 

QuallRerslFlagr: 
U - Re~ulli~ 1855 Vlan U1e sample specific MDC. 

Y l  -Chemicd Meidisin mntml at 100-110%. QuantitatiueYield is assumed. 

Y2 -Chemical Meld ouDide default limik. 
LT- ~ e s u ~ t i s  iess man ~equesied MDC, gieatr man sample specific MDC. 1 
M3 -me requested MDC was notmet, butthe repwed 

aclirity is greater U1an me reported MDC. 
M -Therequested MM: was not met. 

CASNO 

1002817-8 

AbbreMations: 

TPU - T O I  Prmagated Uncertainty 

MDC - Minimum Detectable Cancentration 

BDL - Below Detection Umit 

Data Packaae ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 7 of 20 

25 

Result +I- 2 s TPU 

-2 1 +/- 3 2 

MDC 

5.5 

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: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Received 

Lab ID: 0911228-8 
Date Collected: 18-Nor09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nor09 Count Time: 30 minutes Result Units:pCi/sample 
Date Analyzed:Ol-Dec-09 Repolt Basis: As Received File Name: B60~04~120101 

Comments: 

OualifierslFiagr: 

U -Resuit is less Ulan Vle sample rpedfic MDC. 

Y1 -ChemicA Veld istn mntrol at 100-110%. OuantitativeVeid isanrumed. 

YZ -Chsmicai Veld outside dehuitlimits. 

LT- Resuit is less than Requested MDC, greater Ulan sample rpedfic MDC. 

M3 -me requened MDCwas namet, butthe reported 
adiMtyir greater man Ule reported MDC. 

M-merequested M O C W ~ S  notmet. 

CASNO 

10028-17-8 

Abbreviations: 

TPU - Total Propagated Uncertainty 

MDC-Minimum DeteMbleConcentretion 

BDL- Below Detection Umit 

Data Packaoe ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 8 of 20 

26 

Result +I- 2 s TPU 

-0.5 +/- 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: 0911228 

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

Sample Matrix: WIPE Prep Batch:3H091124-7 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Recetved Lab ID: 0911228-9 

Date Collected: 18-Nw-09 Run ID. 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pC'fample 
Date Analyzed:30-Nov-09 Repolt Basis: As Received File Name: 860~04~112901 

Comments: 

QuailRerslFlagr: 

u - ~ e s u ~ t t s   err man me rampie specific MDC. 

Y1 -Chemical Yield istn conlml at 100-110%. OuantiiatimYield isassumed. 

YZ - Chemical Yield oubide defaultlimib. 

LT- Result is less than Requested MDC. gieaterlhan samplespecific MDC. 

M3 -me requested MOC was not met, but the reporled 
actiily Is greater man h e  repofled MDC. 

M -me requested MOC was not met. 

CASNO 

1002817-8 

Abbleialions: 

TPU -Total Propagated Unceitainly 

MDC - Minimum Detsciable CancsnVation 

BDL- Below Deteslian Umit 

Data Packaae ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 9 of 20 

27 

Result +I- 2 s TPU 

-0.9 +I- 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: 0911228 

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

Sample Matrix:WiPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Recelved 

Lab ID: 0911228-10 
Date Collected: 18-Now09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Now09 Count Time: 30 minutes Result Units: pC~/sample 
Date Analyzed: 30-Nov-09 R e ~ o l t  Basis: As Recetved File Name:B60~04~112901 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

QuatiRerrFiags: 

u - ~ e s u l t  is lerr than ~ l e r a m p t e r p w ~ f i c ~ ~ c .  

Y1 -Chemical Meldir in urntmi at 100-110%. Quantilaliw Meld is assumed. 

Y2 -Chemica Yield outside defavltlimits. 

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

M3 -me requested MDCwas not met, butthe reponed 
actiiityisgreaterman ~lerepolted MDC. 

M -me requested MIX: was not met. 

Abbreiiationr: 

TPU -Total Propagated Uncertain$ 

MDC - Minimum Wtectabie Concentiatton 

BDL-Below Deteclion Umit 

Data Package ID: H30911228-1 

Date Printed:Thu~day, December 10, 2009 ALS Laboratory Group - FC Page 10 of20 

LlMSVers~on: E.31EA 

28 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

Client Name: Cabrera Selvices Inc. 
Clientproject ID: Forest Glen Rad Swping Sutvey 08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1.00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep 8asis:As Received 

Lab ID: 0911228-11 
Date Collected: 18-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 30-Nov-09 Repott Basis: As Received File Name: B60~04~112901 

Target Nuclide Result +I- 2 8 TPU MDC 

Comments: 

OualifierslFlags: 

U - Result is I ~ S S  Vlan the sample specific MDC. 

Yl -Chemica Yleldisin controlat 100-110%. QuantitatimYield isassumed. 

Y2 - Chemicd Meld ouhide default limits. 

LT- b u l l  is less than Requesled MDC, greater Vlan samplespecific MDC. 

M3 -me reguesfed MDC war no1 met. but the reported 
actirityis greater Vlan Vle reported MDC. 

M -me requested MCC was not met. 

Abbreuations: 

TPU -Tola1 Propagated Unseitainty 

MDC - Minimum Detectable Concentration 

BDL- B e l w  Dsteclion Limit 

Data Package ID: H30911228-1 

Date Printed:Thu~day, December 10.2009 ALS Laboratory Group - FC Page 11 of 20 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group - FC 
Work Order Number: 0911228 

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

Comments: 

OualifiemFlagr: 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 

Lab ID: 091122812 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 m~nutes Result Units:pCiisarnple 
Date Analyzed:02-Dec-09 Report Basis: As Rece~ved File Name: 860~04~120101 

u -Result is less ulan me sample specific MDC. 

Y I  -Chemicd Weidisin mntroi at100-110%. QuantitativeYleid is assumed. 

YZ -Chemical Ylsid ovlsidedefauit limik. 

LT- Resuit is bss than Requested MDC, greater man rampie specific MDC. 

CASNO 

1002817-8 

M3 -me requested ~ ~ c w a s  not met, but the reported 
actiuwisgmater ulan uls reported MDC. 

M -me requested MOC was not met. 

Abbreuations: 

TPU -Total Propagated Uncertainty 

MDC -Minimum DeteMble Concentration 

BDL-BeiwDetection Umil 

Target Nuclide 

H-3 

Data Package ID: H30911228-1 

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

LiMS Version: 6.318A 

30 

Result +I- 2 s TPU 

-2 8 +I- 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: 0911228 

Client Name: Cabrem Services Inc. 
Clientproject ID: Forest Glen Rad Swping Suwey08-3800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: I 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Rece~ved 

Lab ID: 0911228-13 
Date Collected: 18-Nw-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pC'/sample 
Date Analyzed: 30-Nw-09 Report Basis: As Received File Name:B60-04-112901 

Comments: 

Qualifierslflaga: 

U - R e ~ ~ i l i s  18% than UIe Sample specific MDC. 

Y1 -Chemical Meid isinmntroi at 100$10%. Quantifatiwwsld isassumed 

YZ -Chemical neid outsidedefaultitmi&. 

LT- Resuit is less than Requested MDC, greater man sample specidc MDC. 

1.43-me requested ~ ~ C w a s n o t m e t ,  butthe repaned 
actidly is greater than the reported MDC. 

M -mereguested MEWS notmet. 

CASNO 

10028-17-8 

AbbleMations: 

TPU -Total Propagated Uncertainty 

MDC -Minimum Detectable Concentration 

BDL - Below Detection Umit 

Requested 
MDC 

20 

Data Package ID: H30911228-1 

Lab Qualifier 

U 

Target Nuclide 

H-3 

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

Page 13 of 20 

31 

Result +I- 2 s TPU 

-0.2 +/- 2.7 

MDC 

4.6 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

Client Name: Cabrem Services Inc. 

Clientproject ID: Forest Glen Rad Swping Survey 08-3800.04 

Comments: 

RualiSersIFlags: 

U -ResuItt~ less than Ule sample specific MDC. 

Y1 -Chemical Weldisin control at100-110%. Quan8tatieYield isassumed. 

Y2 -Chemical Meld oueide default limie. 

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

M3 -me requested MDC war not met, but the ieponed 
a a i N  is greater man h e  reponed MDC. 

M -me requested MOC was not met. 

Abbreiations: 

TPU -Total Propagated Uncenainty 

MDC - Minimum Delectable Concentration 

BDL -Below Detection timil 

Data Package ID: H30911228-1 

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

LlMS Version: 6.318A 

32 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 

Lab ID: 0911228-14 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 mlnuies Result Units: pC11sarnple 
Date Analyzed: 30-Nw-09 Report Basis: As Recelved File Name:B60-04-112901 

CASNO 

1002817-8 

Target Nuclide 

H-3 

Result +I- 2 s TPU 

-0 6 +I- 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: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD:3H0911247-1 Prep Basis: As Received 

Lab ID: 0911228-15 
Date Collected: 18-Nov-09 Run ID: 3H0911247A Moisture(%):NA 
Date Prepared: 24-Nw-09 Count Time:30 minutes Result Units: pCJsarnple 
Date Analyzed: 30-Nov-09 Revort Basis: As Received File Name: B60~04_112901 

Comments: 

Q~aliRers1Flags: 

U -Result is iesrulan besample specificMDC. 

~1 -Chemical Yeidisin mntroi at100.110%. QuantitaliveYield isasrumed. 

Y2-Chemical Yieldoutridedefault iimitr. 

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

M3 -me r e w e a d  MDC was not met, butthe reponed 
actiUly is gieater man ule repond MDC. 

M -me requested MOC war not met. 

CASNO 

1002817-8 

Abbredations: 

TPU - ~ a t a i  Propagated Uncertainty 

MDC - Minimum Detectable Cancentiatim 

BDL-Below Detenion Umit 

Data Package ID: H30911228-1 

Target Nuclide 

H-3 

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

Page 15 of 20 

33 

Result +I- 2 s TPU 

0.8 +I- 2.7 

MDC 

4.5 

Requested 
MDC 

20 

Lab Qualifier 

U - 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Sample Matrix: WIPE Prep Batch:3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911228-16 
QCBatchlD:3H091124-7-1 Prep Basis:As Rece~ved 

Date Collected: 18-NwO9 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time:30 m~nutes Result Units: pCisample 
Date Analyzed: 30-Nov-09 Report Basis: As Rece~ved File Name: 860-04-1 12901 

Comments: 

CASNO 

7 

1002817-8 

QualifierslFlags: 

U - ResuIt i~ less than the sample speciiic MDC. 

Y1 -Chemical Yield isin mntrol at 100-110%. QuanBtati~Yield isarrumed. 

n -Chemical Ylsld aukidedefault limits. 

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

AbbreUalions: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detestable Concentration 

BDL-Below Detection Limit 

Target Nuclide 

H-3 

Data Package ID: H30911228-I 

Date Printed:Thursday, December 10.2009 ALS Laboratory Group - FC Page 16 of 20 

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

-2.8 +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: 0911228 

Client Name: Cabrera Services Inc. 
ClientProjed ID: Forest Glen Rad Scoping Survey 083800.04 

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 

Lab ID: 0911228-17 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Received 

Date Collected: 18-Nov-09 Run ID: 3H091124-7A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units: pCiisample 
Date Analyzed: 02-Dec-09 Report Basis: As Rece~ved File Name: B60~04~120101 

Comments: 

CASNO 

1002817-8 

OualifierslFlagr: 

U -Result is !err man the sample specific MDC. 

Y l  -Chemical Meld is inmntml at 100-110%. Ouantifaliw Yield isassumd. 

YZ -Chemical Meld outride default limitr. 

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

M3 -The requesld MDCwas not met. butths reporled 
acei ly  is greateraan me repond MDC. 

M .merequested ~ o c ~ ~ ~  notmet. 

Abbrs*iationr: 

TPU -Total Piopagated Uncertainty 

MDC - Minimum DeteMble Concentration 

BDL-Below Detection limit 

Target Nuclide 

H-3 

Data Package ID: H30911228-1 

Date Printed:Thunday, December 10.2009 ALS Laboratory Group - FC Page 17 of 20 

Result +I- 2 s TPU 

0 6 +/- 2.8 

LiMS Version: 6318A 
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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: 0911228 

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

Sample Matrix:WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 

Lab ID: 0911228-18 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis: As Recaved 

Date Collected: 18-Nov-09 Run ID: 3H091124-7A Mo~sture(%): NA 
Date Prepared:24-Nov-09 Count Time: 30 m~nutes Result Units: pcllsample 
Date Analyzed: 30-Nov-09 Report Basis: As Recaved File Name: 660-04-113001 

Target Nuclide Result +I- 2 s TPU MDC 

Comments: 

RuaiifiemBlaaS: 

U -Result is less Lhan Lhe sample spwi6c MDC. 

Y1 -Chemical Meid is in mntrol at 100-110%. QuantitatimYleld isasrumed. 

Y2 -Chemical Meid ouDide defaulttimib. 

LT- RBIUII is less Lhan Requested MDC, greater Ulan sample speciiic MDC. 

M3 -me rwuened ~ ~ c w a s  natmer butthereported 
adiuty is greater dian Lhe reponed MOC. 

M -me requested M E  was not met. 

Abbreualions: 

TPU -Total Piopagated Uncertainty 

MDC - Minimum Deteclable concentration 

BDL- BeiowDelection Umit 

Data Package ID: H30911228-1 

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

LIMSVeision: 6.318A 

36 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 QCBatchlD: 3H091124-7-1 Prep Basis:As Recetved 

Lab ID: 0911228-19 
Date Collected: 18-Nov-09 Run ID: 3H091124-7A Mo~sture(%):NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pC'/sample 
Date Analyzed: 30-Nov-09 Report Basis: As Received File Name: 860-04-1 13001 

Comments: 

CASNO 

10028-17-8 

auallfiersFlags: 

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

Y I  -Chemica Yield is in  control at 100-110%. Quanltati\sYield is assumed 

Y2 -Chemica Yield outside defaultiimits. 

LT- Result 1% less than Requested MDC, gieaterman sample specific MDC. 

MJ .me requested MDC war not met. but the reported 
actUtyis greateiman me reported MDC. 

M-merewesled MDCwas notmel 

Abbreriations: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Detectable Concentration 

BDL- Below Detection Umii 

Target Nuclide 

H-3 

Data Package ID: H30911228-I 

Requested 
MDC 

20 

Date Printed:Thursday, D e c e m b e r  10.2009 ALS Laboratory Group - FC 
LlMS Version: 6.318A 

Lab Qualifier 

U 

Result +I- 2 s TPU 

-0.9 +/- 2.7 

Page 19 of 20 

37 

MDC 

4.7 



Tritium Analysis By Liquid Scintillation 
PA1 704 Rev 9 

Sample Results 

Lab Name: ALS Laboratory Group -- FC 
Work Order Number: 0911228 

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

Sample Matrix: WIPE Prep Batch: 3H091124-7 Final Aliquot: 1 00 sample 
Prep SOP: PA1 700 Rev 10 

Lab ID: 0911228-20 
QCBatchlD: 3H091124-7-1 Prep Basis:As Recetvgl 

Date Collected: 18-Nov-09 Run ID: 3H0911247A Moisture(%): NA 
Date Prepared: 24-Nov-09 Count Time: 30 minutes Result Units:pCdsample 
Date Analyzed: 30-Nov-09 Reuort Basis: As Received File Name:B60_04_113001 

Comments: 

QualiReroblagr: 

u -Resuit is less hen the sample specific MDC. 

Y1 -Chemical Yield isinmntrai at 100-110% Quanltativeweld is assumed. 

Y2-Chemical Yleldaubide default limits. 

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

M3 -me requested ~ o c w a s  not met. butthe reported 
adidly is greater han the reported MDC. 

M - m e  reguerted M K w a s  notmet. 

CASNO 

10028-17-8 

Abbreriationr: 

TPU -Total Propagated Uncertainty 

MDC - Minimum Deteclabie Concentation 

BDL-Bel~wDetestion Umit 

Data Package ID: H30911228-1 

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

LIMSVersion: 6.318A 
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Target Nuclide 

H-3 

Result +I- 2 s TPU 

-1.2 +/-2.8 

MDC 

4.9 

Requested 
MDC 

20 

Lab Qualifier 

U 



Section 5 

RAW DATA 



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

PA1 Work Order: 0911228 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 

Reported on: Wednesday. December 02,2009 

1:35:25 PM 

Sample ID Nuclide Sample Prep Batch lngrowm Date ~ u e n c h   actor ~ a t n x  Samp Alq lnst ID AnRunlD Count GrorrCPM BareEn CntDur(m1n) Asbvlty+l- MDC RepomJnits DER bSpU Reco 
a3 Type rype Datemme mBatchiD r i m e  %Lum %MO.t A"aiyAlq Del ID R I ~  Name Datemme B ~ ~ C P M  PmgEn Yield 2 STPU DecLw Repomasis RPD Flags 

091 1228-1 H-3 11117R009 3HOOi124-7 NA 128.8 WIPE 1 S LS6000 3HOet1247A 1113M009 7.530 22.68% 30 6.2 4.9 pCllsample NA 

SMP Tcghilhtr 1l:lO:OOAM 1HOD11267-I NA 0.48 NA 1 S 6S8 B6O.M112QOl 4:40AM 7.542 NA NA 2.8 NA A5 Received NA U 

091 1228-2 H-3 It117R009 3H091124-7 NA 132 WIPE 1 5  LS6000 lH09l12~7A 1113012009 8.000 22.32% 30 0.7 4.9 pCUsample NA 

SMP T ~ m a M r  ll:15:00AM 3HOP112CT-I NA 0.87 NA 1 S 6b9 860-M-112001 5:11 AM 7.664 NA NA 2.9 NA AS Recelved NA U 

091 1228.3 H.3 11117R009 3H09112d-7 NA 138.3 WIPE 1 5  L56000 3H0911247A 1113012009 8.730 21.61% 30 -2.0 5.1 pCll~ampie NA 

SMP T r p h a M r  ll:20:00AM 3H0811267.1 NA 0.38 NA 1 S 80-10 880.M.11280l 5:42AM 7.708 NA NA 2.9 NA As Received NA U 

081 1228-4 H-3 11117R009 3H091124-7 NA 126.8 WIPE 1 S LS6000 3H0011267A 1113012009 7.730 22.90% 30 0.2 4.8 pCUsarnple NA 

SMP T r s h a M r  11:25:OOAM 3HOD112CFI NA 2.06 NA 1 S BD- i t  860.M.112801 6:13AM 7.628 NA NA 2.8 NA As Received NA U 

091 1228-5 H-3 1 l117R008 3H091124-7 NA 117.4 WIPE 1 5  LS6000 3H0011267A l l R 0 ~ 0 0 9  8.970 23.96% 30 -1.1 4.6 pCllrsmple NA 

SMP TrmhaMe ll:30.00AM JH001124FI NA 0.51 NA 1 S 60-12 860~M~112901 6:44AM 7.582 NA NA 2.6 NA As Received NA U 

091 1228-5 H-3 1111712009 3H091124-7 NA 139.5 WIPE I S  LS6000 3HOSii267A 1113012009 7.500 21.47% 30 6.5 5.1 p~Vsample NA 

SMP TrghaMe 11:35:00AM 3H00112671 NA 0.82 NA 1 S 54-1 86O.M.11280t 7:15AM 7.717 NA NA 3.0 NA As Received NA U 

091 1228-7 H-3 11117R009 1HOell2d-7 NA 152.3 WIPE 1 5  LS6000 1H09112b7A 11130R009 6870 20.03% 30 -2.1 5.5 pckarnple NA 

SMP TrphaMe ll:40,00AM 3HO8112CFI NA 0.6 NA 1 5  362 860.M.112901 7:4SAM 7.808 NA NA 3.2 NA A* Received NA u 
091 1228-8 H-5 1111812009 3H091124-7 NA 122.4 WIPE 1 S LS6000 1H00112b7A 121112009 7.330 23.40% 30 4.5 4.7 p ~ l l ~ a r n p l e  NA 

SMP TrghaMe 10:00:00AM JH0911261-1 NA 0.53 NA I S  ILL4 86PM-120101 11:51 PM 7.587 NA NA 2.7 W As Received NA U 

091 1228.9 H-1 11118R009 3H081124-7 NA 121.1 WIPE 1 S LS6000 3HOD11267A l lRMOO9 7.100 2354% 30 6.9 4.7 pCllsample NA 

SMP Trvholyle lO:o5:oO AM SHOO1 ,267-1 NA 0.39 NA 1 5  114 880.M.112001 S:48AM 7.588 NA NA 2.7 NA As Recelved NA U 

0911228-10 "-3 ill1812009 3H091124-7 NA 114.3 WIPE 1 S LS6000 1H08112+7A 1113012009 5.570 24.31% 30 -1.8 4.5 pCVsample NA 

SMP TrghaMite 10:lO:OOAM SHOP112&F1 NA 0.37 NA 1 5  365 ~ e ~ ~ l i 2 0 0 1  ~ : ~ S A M  754 t  NA NA 2.6 NA As Recelved NA U - 
0811228-11 H.3 11118R008 IHOBllld-7 NA 148.7 WIPE 1 S LS600Q 3H091l267A llR012009 7.700 20.32% 30 4 .2  5.5 pcusample NA 

SMP irg.hoMitr 10:15:0oAM IHOBII2CI.I NA 0.38 NA 1 S 366 BB0.M.111901 9:50AM 7,788 NA NA 3.2 NA As Received NA U 

Comments: 

Data Package ID: H309f1228-1 

QualifiersIFlags: 

U - Result is less man the sample specific MOC. 

Y1 -chemicai~leld!s in conmlat 100-110%. Quantitstive yleM ie assumed. 

Y2-ChemlsalYleidoubldedefavU limlb. 

W-DER IkgreaterUlanWarnIng Limltof 1.42 

D-DER 15QreaterthanConVolLimlof 2.13 

+-Duplicate RPD not WIUlin limits. 

LT-Resunis IeEEthanRequesiMDC, greaterthan sample specific MDC 

-~ l iquo t  B~EIE IS'AS Recelvmwhllethe Reponsaolo lo 'or/ Welghr. 

#-Aliquot Banis Is 'Dryweism whlleme Report Earls In 'As Reselwd' 

M - Requested MDC not meL 

~3 -me mquerted MDC was no1 met but me reported 
adMty is greaterthanthe reported MDC. 

L - LCS R~COMP/ below lower conbol limit 

H -LCS Recoveryabovevppercontral limit. 

P. LCS, ~ a b i x s p i k e  ~ecovarywirn~n control iimits. 

N - ~ a t r i x  spike ~ecavery outslde control limits 

NC - Notcalc~iated fordupltcate results less than 5 timer MDC 
S-Anal* concenMtlon greaterthan MDC. 

83 .~"aiyte concentlatian greaterthan MDC but !err man ~equested MDC. 

Notes: 
l ] ~ h e  Tacerresults are notyleld corrected l ie. activity meaoured not activltyadded). 

21 w h e n  sampletime b notavailable. 1 2 : O o ~ ~  ( ~ o u n t d h j l r  usedfordecay comction. 

Abbreviations: 

m-racer TA - Target Analvte 

TPU - Totdl Pmpagated Uncertainty 

MDC-Mhlmum Deteciable Concenmtlon 

DER- Duplicate Error Ratlo 

BDL - b el ow ~etectlon Limit 

Date Printed: Thursday. December 10,2009 

g 
ALS Laboratory Group -- FC 

LlMSVe~ion:  6.318A 

Page 1 of 3 



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

PA1 Work Order: 0911228 

Prep SOP: PA1 700 

Analytical SOP: PA1 704 
Reported on: Wednesday, December O2,2W9 

1:35:25 PM 

Sample ID Nucllde Sample Prep Batch lngrawm Date ~ u e n c h   actor ~ a t n x  Samp Alq InstlD AnRunlD Count GrosrCPM BareEn CntDur(m1n) Acti*ty+l- MDC ReprtUnits DER 6Spk Rec 
CC Type T~~~   at em me CCBatchlD [rime %Lum %Moist A"aiyAlq oe t lo  n le  Name Daternrne B~SCPM ProgEn Yield 2 STPU DecLev ReFOmasls Flags 

0911226-12 H-3 11118,2009 1HOBll2d-7 NA 124 WIPE 1 S 156000 3H0011247A 1m2009 6170 2322% 30 -2 8 4.7 ~ C V ~ a r n ~ l e  NA 
~ ~ - ~ 

SMP TrghaMa 10:20:OOAM 3M81126F1 NA 0.48 NA 1 S I G I  BBO.M.12011ii 12:ZZAM 7.608 NA NA 2.7 NA ArRecelved NA U 

0911226-13 H-3 11116~009 3H081124.7 NA 117.6 WIPE 1 S LSBOOO 3H0811261A 11130l2009 7.470 23.92% 30 0 .2  4.6 pCVsample NA 

SMP TrghaWr 10:2J.OOAM 3HPB112CI.1 NA 0.42 NA 1 5  fCB 8811D1.112801 11:22AM 7.565 NA NA 2.7 NA AIReceived NA U 

0911228.14 H-3 11118,2009 3H081124-7 NA 117.7 WIPE 1 S LS6000 3H0011267A 11130R009 7.270 23.93% 30 4.6 4.6 pChample NA 

SMP TrrihaMr 10:30:001\M 3H08112eFI NA 0.43 NA 1 5  3ClO 880.M.112801 l l : 53AM 7.565 NA NA 2.7 NA AeReceived NA U 

0911228-15 H-3 1111612009 3H091124-7 NA 116.2 WIPE 1 5  LS6000 3H0911267A 1113012009 7.970 24.10% 30 0.6 4.5 pCUsample NA 

SMP irg.MaM= 10:35:00AM 3H091124Fi NA 0.39 NA 1 S 54-11 860-M-112901 12:24 PM 7.554 NA NA 2.7 NA As Received NA U 

091 1228.16 H-3 11116,2009 1H081126.7 NA 117.3 WIPE 1 S LSBOOO 3H0011267A 11130R009 5.070 23.67% 30 -2.6 4.6 pCVsample NA 

SMP irg.haMe 10:40,00AM IHOQll267-< NA 0.39 NA 1 5  3612 880.M.11290t 12.55 PM 7.562 NA NA 2.6 NA As Received NA U 

0911228-17 H-5 11116R009 M091124-7 NA 124.5 WIPE 1 5  LS6000 JH0911261A 121212009 7.900 23.16% 30 0.6 4.7 p ~ ~ ~ a m p l e  NA 

SMP Trrih'Ye lOY5:OOAM 3HW1126FI NA 0.61 NA 1 5  SD-8 86011.120101 12:52AM 7.612 Nh N& 2.8 NA As Received NA U 

091 1228-18 K3 11118,2009 3HOBll24-7 NA 118.1 WIPE 1 5  LS6000 1HODiI26IA 11130,2009 6.630 23.66% 30 -1.8 4.6 pCVrample NA 

SMP Trg.haYe 10:50:00AM 3HOOll267-I NA 0.59 NA 1 S 4E2 860.M.113001 1 5 7  PM 7.567 NA NA 2.6 NA AO Received NA U 

091 1228-19 H J  11118,2009 3HOLlllUJ NA 121.5 WIPE 1 5  LS6000 SHOgii2CTA 11130,2009 7.130 23.50% 30 4.9 4.7 pCVrample NA 

SMP TlgMnYc 10.55:OoAM 1H081126FI NA 0.58 NA 1 S 4 8 3  860.M.113001 2:28 PM 7.591 N& NA 2.7 NA A3 ReCelMd NA U 

091 1228-20 H-? llll612009 3HOQliU-7 NA 130.3 WIPE 1 5  LSBoOO 3H0911267A 11130,2009 7.070 22.51% 30 -1.2 4.9 pCV8ample NA 

SMP TrriMaYe 1 1 : 0 0 : 0 0 ~ ~  IHO(1112CFI NA 0.73 NA 1 S 4 86091-113001 259  PM 7.652 NA NA 2.6 NA AsRecelved NA U 

3H0911267 H-1 11124,2009 M081114J NA 129.9 WIPE 1s LSBOOO 3l40911267A 11130,2009 7.170 22.55% 30 -1.0 4.9 p ~ ~ s a m p l e  NA 

ME TqMaYe 11:15:45AM 3HODll2CI-I NA 0.62 NA 1 S 1e-5 B6O.M.lllODI 3:30 PM 7.650 NA NA 2.6 ~ i \  A9 Received NA U - 
3H091124-7 "-3 11124RO09 3H0811UJ NA 130.6 WIPE 1 5  LSn000 1HOBil267A ll130,2009 66.770 22.47% 30 119 5 pCVsampie NA 104 

LC5 Trg.MaYe ll:15:45AM 1H0811267-I NA 0.28 NA 1 S lE6 86D.M.113001 4:01 PM 7.654 NA NA 19 NA AP Received NA P 

Comments: 

Data Package ID: H30911228-1 

QualifiersIFlags: Notes: 
M-Requested MDC not me t  

U - ~ e s u l t  Is l e ~ ~ ! h a n  the~ample specilic ME. 1 ) ~ h e ~ r a c e r  rerultr are notyieldeorrectad(l.e, actlvltymeasured not acbvityaddedl. 
M3 - me requested M D C ~ B E  not met, but me repried 

~1 -chemlcal~ie ld is in eonmr at 100-110%. ~uantitative yield is assumed. a c t ~ t y  1s greatar than the reported MDC. 2) where sampletime lo notavailable, 12.00 PM (Mountain) is used tordecay correction. 

Y2- ChemlcalYleidou$ldedefault ilmlts. L - LCS Recovery below lower conmi llmit. 

W -DER isgreaterthan Warnlng Llmitof 1.42 H-LCS Recoveryabaveuppeicontrol limit Abbreviations: 

D -  DER lsgreaterthan ContmlLlmlof 2.13 P - LCS. MablxSpike Recowry wimin control llmitr. m-Tracer TA-TargetAnalyte 

+ -  ~uplicate RPD not wimin limits. N - ~ a t r l x  Spike ~ecavery outside conto1 tfmits TPU - ~ o t s l  Pmpagated Uncertainty 

LT- ~ e s u l t  is less t h a n ~ e q v e r t ~ ~ c ,  greaterthanrample rpci f ic  MDC NC- ~~tca l~~ la tadmrdupl lea te  results less than5tlmes MDC MDC- ~ i n l m u m  Detectable concentration 

-AllqUd BaElE iS'AS Recelved.whlie theRepn0aolo 19 'DW Welghr. 
B -  n ~ l y i e  concenmtlon greater than MOC. DER- Duplicate Error Ratio 

t l -~ r lquo t  B ~ S I S  IS ' ~ r y w e i g w  whileme ~ e p o r t  saris is 'AS ~ e c e l ~ d '  03 -~na ly te  concentration greaterthan MDC but less man Requested MDC. BOL - Below Detection ~ i m i l  

Date Printed: Thursday, December 10,2009 

E 
ALS Laboratory Group -- FC 

LlMS Version: 6318A 

Page 2 of 3 



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

PA1 Work Order: 0911228 
Prep SOP: PA1 700 

Analytical SOP: PA1 704 
Reported on: W e d n e s d a y ,  December 02,2009 

1:35:25 PM 

SarnplelD Nuclide Sample Prep Batch lngmwm Date ~ u e n c h ~ a c t o r  ~ a t n x  s a m p ~ l q  InptlD AnRunlD Count GroarCPM BaseEn ~ntDur(m1n) Activwrl- MDC Repawnis DER %Spk.Reco 
OC TYP iype Datemme CCBatchlD nlme DetlD Flle Name Datemme B ~ ~ C P M  PmgEfl Yield %Lum s ~ o i s t ,  AnatyA1q 2 sTPU DecLev Re~nBas ls  RPD Rags 

3H091124-7 8.3 1112412009 3HO91121-7 NA 125.2 WIPE 1 S LS6000 3H08112C7A 1113012008 68.030 23.08% 30 118 5 pCiiramp1e 0.02 1041 
LCSD TrQ h a M e  11:15:45AM IH0011267-1 NA 0.28 NA 1 5  4S.7 880.04.111001 432 PM 7.617 NA NA 19 M As Received NA P 

Comments: 

Data Package ID: H30911228-1 

Qualif ierslFlags: 
M -~equeated MDC notmet 

u -  Resultin less man the samplespecific M E .  

YI - c h e m i c a ~ ~ ~ e t d  b in contmlat 100-iio%, auantitetive yield is assumed. 
~3 -me requested MDC was not mec bvtme reparted 

aahlty 13 greeter than the reported MDC. 
Y2-ChembalYield outsldedefaul limits. L -  LCS R e c w e r y ~ p l o w l ~ e r c o n b o l  l imb 

W - DER b greaterthan Warning Llmltof 1.42 H -LCB Recaveryabove upprcontrol llmlt 

D-DER 19 greaterthan Contml Llmnol 2.13 P - LCS. Maulx Splke Recowrywlmin control limits. 

+ -~up i l ca te  RPD notwlmln llmls. N - ~ a t r l x  spike ~ecovery outelde control llmttr 

LT- Resun lo less than RequestMDC, greaterthanrarnple rpc i f i c  MDC NC - Not Calculated forduplicate rervlb less than 5 timer MDC 

' -~ l lquo t  B~SIS  1 ~ ' ~ s  Recelved'whlletheRepanBasln Is 'DW Welghr. 
B-Analyte cancenbatlon greater than MDC. 

8-Aliquot Earls b 'Dryweigh? whileUle Repan Earls Is 'As Received' 83-AnslyteconcentlationgreaterthanMDC but less than Requested MDC. 

Notes: 
t ) ~ h e  ~racerrerults are notyleld corrected (1.e aetblty measured not activityadded). 

2)Where sample time Is notavailable, 12:OOPM (Mountab)is uredfordecay correction 

Abbreviat ions:  

m-Tracer TA -TargetAnalyte 

TPU - Tobi Propagated Uncertainty 

MDC- Minimum DekctebleConcentration 

DER- Duplicate Error Ratlo 

BDL- Below Detection Llmlt 

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

e L l M S V e l ~ i o n :  6.318A 



u 1 ~ 3 ,  hx 2:: ik-n ! -- IFF cm 31- ,rjs p-q L,.. 
USER:: 4. COMMEAII r L S 6 0 0 0  

. . IFIRESET T IME n XI. 00 
DATA CALC :: CF'M H# ::YES SAr'lPLE REPEATS:: 
CLIUhIT RLAhIIC 3 hlfl I C #  :: NO REPLLCOTES " .  
TWO PHGSE c NQ AoC c h1O CYCLE FtEPEAl-G :: 
S C I  I'IT:iLLA?'OR x LIQULT1 LUlliEX r IiIO LOW SGiVIPL.E RE; c 
LOIJ LEOEI.. YES !.IAL.F L.I FE CORRECTION DA'l-E:: 

PAGE: 1 

1 PRINTER :: STD 
1 R 6 2 3 2  :EDIT 

ILJC~ 0 ZERHUR 2 1. 75 FyRC1-OH :: 1 000ClC10 HKG SLID :: CClAM: 50.0  - "'-' O 
C;I-IAlil :: 4.50. O .- '?CID ,, C1 %,ERROR r 20. 00 FACTCIR : 1 . 000000 HlCG. SUH r O - 

AL-I"I-IG-..E~ETO D S SCH I IVI L r\lAT:l: UlU : hIU 
A 

' ..>.+: .... . , .;. .: "I' '.. .!, ,:.- . . . .  -.-,, ..... . . : ,>,. .. < ?  8:z2. .,,>:>?<>..: .~.~3>z~:~?,~:~&?.rT$:.s~:2,.~~~;<:~.! .:.: :,e.*,<: :>>: ..:.7: :;!~ ,,: .. .;, , . . . . . ,., . ..'.. . .. . , . . . . . . 
, I-l:if. i; ....; , ..........: .A;: ,';._.:..'.j:i-_.?.;. ... . . - .  ~ - ' .-. ;.~.-rri'.:,.r;da..:::.r.; "."o~".. . . ;.-. .-'.. .. 

.ll,iJl I[' PZJ~EI~ :Xt ' ' 11aa -nc ~ ' 9  ~ : 3 3  a, -.--- idakx" EL:'pSED' 
. 

PI 1 M CIZ'M XIERRDR CPM XE:RRCJV:Z X 'T :[: M15 



I PAGE: 2 
SfiM POG '1" 1 l l I Z  I-,I:H 1 I I I K I I ,  LUIYE:X ELAPSED 

IVO IM :I: bl CF'M %ERROR CPM XERRflR % TIME 

IL-L-" * L LCL 0 ~m 1 



B60-04-112901 
BSF vers ion : 3 
Instrument Type 
Data capture Date 
user ~i 1 ename 
user Number 
User I d  
user comments 
Preset count Time 
Calculat ion Mode 
H# selected 
sample Repeats 
P r i n t e r  Output Mode 
slank count 
IC# o r  SCR selected 
Rep1 i cates 
~ ~ 2 3 2  outuut    ode 
TWO-phase' selected 
AQC choice 
cvc l  e ReUeatS 
s t i n t i  11 a to r  choice 
Lumex selected 
Low Samul e Reject count 
LOW ~ e v e l  se lect ion 
H a l f  L i f e  cor rec t ion  Date 
window L imi ts  window 1 
Preset %Error I s 0 1  - -  - 

Norm M u l t i p l i e r  I s 0 1  
sackground CPM 1 
window L imi ts  window 2 
Preset %Error Is02 
Norm ~ u l  t i u l i e r  Is02 
Background' CPM 2 
nlpha/seta o iscr im i  na t ion  

: LS 6000 
: 29 Nov 2009 12:40:49 
: c:\ ... \LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF . n . -? 

: 3H:s-ML,lO-ML 
: ~ ~ 6 0 0 0  
: 30.00 
: CPM 
: YES 

: 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 

Sam Rack Time H# CPM r s o l  % E r r 1  CPM I s02  % E r r 2  LUmEX ElTime 

6.77 14.04 
68.17 4.42 
69.73 4.37 
7.50 13.33 
7.30 13.51 
7.30 13.51 
7.07 13.74 
6.80 14.00 
7.13 13.67 
6.30 14.55 
6.77 14.04 
7.50 13.33 
7.37 13.45 

10.93 11.04 
7.20 13.61 
6.67 14.14 
7.37 13.45 
8.67 12.40 
7.27 13.55 
6.87 13.93 
7.03 13.77 
7.13 13.67 
8.80 12.31 
8.13 12.80 
7.23 13.58 
7.63 13.22 
6.63 14.18 
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I PAGE: 1 
n ' 

g/! x I E - g , , --..Irk1 I ,x I -- I L . . . 30 wov 2009 1.:; : 24 
USER:: 4 COMMERIS r LS6000 
TWESET TIPIE r 30.00 
DATA CAI-C r CF:'M H4.1 : YES S(?rlVIPL.E REPEA'fSr 1 PR I~\ITL:F( : STD 
COUNI" Bl-Al\llc: : 1\10 IC# : 1\10 REPLTCNES .'I IRS232 :EDTT 
TWO F't-IASE . :: N0 A L K  : NO CYCLE REPEATS : 1 
6C:i:NTILLlil'OH: I U D  I-UNEK : hi0 LOW SAi"llzJLE REJ r ,C> 

YES HALF L.IFE CORRECTIUI'd DATE I: I...OW LEVEL.. r none 

I - I : :  5i3 - 0  - 250 "0  %ERROR: 1.. 75 FACTOR: 1 . (300000 HIG3. SI-IB : O 
H A  : 4 .5  7 - 900.0 %ERROR -20. ClCl FACTOR:: i . 000000 RB:6 .. SLiB :: 0 

41-I>}-I&-.BETA UISCRIIY I: l i lATI ON: 1\10 
. , : . % - . .  . . . .,; . . ..;..< .: :..:. ..+., .,:: . . .:.:- . ,;. 

. . , .. . . , . ~ .  . . .. ,,.. ' .. . , . .  , , .  , . ... ::.. .... . . 
, , ..>..;LB-- L,....,.;..i:'... .,. . .,,A, ' l$;,J,kl;-3, .C./i(. . :  . . . > :.. ,.. <.>,-+:>,,-::*:,:,:< ~,;:!,'~,*: >.*.z., ..... 'F.~: : .. . . 

SAI~I F'UB "r x ME ~"idi: e d  10: 1p.4 2: L.UMBX , EL.I-IP:'I;ED 
1\10 M 1: 1'4 C %ERI:?C)R ~[:qq %ERRC)R X . 1'1 ME 

1 48-1 30.90 :;.12.7x 7 3 13.4.8 26.43 7.10 0.74. 30.84 - 
2 4.8-2 30.00 118. i 6 "63 1.4.18 27.13 ,'.01 0.59 61 ,,75 
3 48-3 . 3~1; 06 .~21.5 7 13.67 2 7 . 8 3  6.92 0.58 92.66 
4. Ll.8--1 30 00 :l30 3 7,,07 13.71 6 ,  5 :  7. 09 Q .  93 123. 56 
5 48-5 3(::i . <>O :l.29'c, 9 7 ,, a 1 7  ' IJ. ,&~. 27.20 7..00 Ci . 62 134.4.6 
6 4.8-6 3t3.0Q 130.6 d7&~~~'77 4"4,7 29 ,, 1.7 6. 76 0.. 2E3 i85.. 36 
7 48-7 30.c10 125.2 68 . 0::; 4 ., 43 28.03 6.5'0 0.28 216.25 

73 - 8 4.8-8 312 . 00 1.36 ,, 5 7,,:?30 13.51. 27.47 b., 97 Ci, 50 247" I.& - 9 48-'7 30.0~1 132,,7 6 -97  13.83 2'9 ,, 137 6 ,, 77 0.57 278. 08 
''I 48-10 30.i3ii Li.8.4 E1.00 12.91 7 3 6 ,9h 0.4.3 308. 96 

11 48-11 30.00 219.5 7 ,, 97 1.2 "94. 27.13 7.OP 0,,41 339.87 
12 48-12 30. 00 121 ., 0 61.77 14.04 2 ,  I 6.89 0 4  370.76 
1.3 31-1 30.OCi 1:ih.O 7.20 13-61 28 ,, 47 6.84. 0.. 44 4.01. i 8  
:1.4 31-2 30.00 118.2 . 6.73 14.07 27.03 7 ,. 02 (2.44. 4.32. 68 
15 51-3 30.00 140,Z ' 7.SCi 13.51 27.33 6,, 96 0.45 46F. 58 
16 31-4 30;00 116.8 6.(0:!; 14.,I37 7 : t  '7.01 0,.11.4 4.94,,50 
1.7 31-5 30. CiO 121,2 7,,03 13.77 2'7 ,, 1.0 7 0 .40 525. fiO 
18 31-6 30 ,, C~C>  :L:l4. 5 7,,37 13,,27 25.43% 77.4 -10.43 536.30 
19 31--7 :IC!.O0 122.3 7-60 13.25 26.35 7.12 0.46 587.21 
20 31-8 30.00 1211 - 2  7,,0'7 13.74. 27, 60 6.95 0 .  5i:i 61.8. i~ 

...,. gLd2.l 3J.-.Y ;tCi.CiO 130.2 7.47 3.3.36 Y n  6.75 0 ~ 5 1  .&4.T.iiZ 
22 31-10 30n00 120n5 b.  8 3 3  13.97 27.50 6 -96 0.40 679., 93 
?. -n .- 
23 31-11 30. 00 12Zn l 7.2% 13,,58 Xcj,.13 6.77 0.,44 :I0.83 
24 3I--12 30.00 132 " 2  '7,,57 13,,27 27.07 7 ,, 02 i:l ,, 60 741 74. 
25 16-1 30.00 ;1.19.,2 EI.:L5 1.2.80 2i3. $25 6. 84. 0.43 772.75 
26 16-2 30.00 118.2 9.97 15,,O8 Z8,,59 6.,86 O , , 4 9  ' 803.65 
27 16-3 :;U,,<rO :1.14..8 &,,YO 13.90 28.00 6.90 0.51 834.57 
28 .I 6-4 30 CiCi  11.1 LiX 7,,73 13.,:Lr?; .,... ':>A , .: L'"" a b.8EL. 0.45 865.47 
29 16-5 30.0i3 106.4X 7,,:L7 13.64 2&.,,cjr'7 7.03 0. 52 896.35 
30 16-6 :;O . i:iCt 11.4. ,9 It u:.O $3 %;: .> em "il -. 2'7.:LS : 7.01 0.4.7 927.28 
31. 16-7 3Q,,00 1.31.ci . . 7.7(] 1.3.16 29,,4.0 6.73 0.63 958,iV 
32 1.&,--8 30. OC:i 134 a 1 70.1'7 4.36 30 7 ":" 6.63 0.29 .989. 10 . : 

x: ,~ 16-9 30.00 131 " 6  bFn1.70 4.41 ;$1..:i,[] 6.55 0.29 1020.01. 
$13 -34 :L6-10 30. 00 :1.35 ,, 1 7,:L7 13,,&4 %7,,h9 .- & .  95 0,,&8 11:>5T,.9& 

c l - (  T5 16-1.1. 30.00 1.32:.9 8.&0, 12,4.5 30. L7 6. 59 0 .. 68 1.Ci21 5':: 
9 ,, (30 I1  ,? 66 .36 16-12 30.0Ci ,1.22.6 "67.7 ,1:. ,. I, 7.06 2.59 1.I12.9i 

57 29-.1 30 ,, E:IO j.11. .3x 8.5'7 12.4.8 ae,,,,oo 6.78 0.55 1;1.~:~94. 
38 29-2 ,. OCI 1.35 ,. 4 7 .  90 1.2;; c:.~3 ! I  B.79 O,,h:.? 1174.85 

7.~-39 29-3 3i:l. 00 133.9 7.fIO 13.<1:7 2 E j .  E3'7 L. 8Ci 1). 58 1205 .75 
4 4  29-11 . 30. 00 127 "€3 . , , 4. 58 ;?Cji ,$'7 6, 72 , 0 2;s 1236, 

-,. 4.1 29-5 aO.i j<> 131.2 66 .27 4"49 27 . 23 
.., - 7.G0 .0.27 1267.. 5h 

$4 -42 29-6 su ., 00 1x2 -1 7.,27 ' i3.55 . 29,.7:3 6"70 . fi. 53 1292.,46 n 
r z  

K Pecoryl', ff # Low 



BSF vers ion 
Instrument Type 
Data caoture Date 

User I d  
user comments 
Preset Count Time 
ca l  cu l  a t1  on Mode 
H# selected 
sample Repeats 
p r i n t e r  Output Mode 
 lank count. 
IC# o r  SCR selected 
~ e p l  i cates 
Rs232 Output Mode 
TWO-phase selected 
noc choice 

Sam Rack Time H# 

1 ;S 6000 
: 30 Nov 2009 13:25 :54 
: C:\ ...\ LS WINCONNECTION\DATA\USER~~\UN~~~~~~.BSF 
: 4 
: 3H:S-ML,lo-ML 
: ~~6000 
: 30.00 
: CPM 
: YES 
: 1 
: STD 

: 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 

7.33 13.48 
6.63 14.18 
7.13 13.67 
7.07 13.74 
7.17 13.64 
66.77 4.47 
68.03 4.43 
7.30 13.51 
6.97 13.83 
8.00 12.91 
7.97 12.94 
6.77 14.04 
7.20 13.61 
6.73 14.07 
7.30 13.51 
6.03 14.87 
7.03 13.77 
7.57 13.27 
7.60 13.25 
7.07 13.74 
7.47 13.36 
6.83 13.97 
7.23 13.58 
7.57 13.27 
8.13 12.80 
5.87 15.08 
6.90 13.90 
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- 
F'AGEn I 

0 i;p -",,- a 8-1 i~ EL -- ~11  L 3~ ~L:II -. nq L-. 1 UIEC ,2009 :I.&: ~:IS 
USER. 4. COMPllENT : L S 6 0 0 0  
IPRESET T I  IYE : 30. !:PC) 
TjAS'A CAL..C :: CPM HW: r YES SfiIIF'I-E REPEATS: :1. F'R I NTER :: STD 
COLINT BLfiI\IF: :: NO TO# . I\lO REPL.ICfiTES . 1 RS232. :EDIT 
TMG PI-IFISE n NO AQC : NO CYCLE REPEATS : I 
SC :[ NT:i I-L-ATOH :: IL.l:OUlD L_I.IIvIEX :I NO LOW SAI"IPLE REJ  : 0 
LON LEVEL. :: , .- r r S  HALF L I F E  CORRECTION DATE: ncc17e 

, :,.:?,.~,~..~~F ...: > ~ , .  ,.. .. . , . .  : >. . .~ . . . ..,:. ,\ ... ,... .. . . ,:2:: ..p:.;>,~ ;:.; ,,..:*,, a<+, ..., :s:~;./+;>.':..<:,: <;;; "... . ..:>~,>; 
,-,.;>..a ..,. ">; ,,Ti. i,..A.,',.: ...,,. -.- ' ... " . ,  . . , . ...., 

. . $ .  . 
."'.'""" 1 1  i '  ,. .'. I '. . , . . . :, .r ,,?g.., '?' l"-Y,, ;.E--~K"..,~.2.*,...s.rxn;.F&.:j:;r.<,ii.is 

. . 
8i"iM p>ty$;;* ' r 1 IpIg; . '.' "' ~~,,o.~~' ,I, U,J :ED',$ HWf' .,.-.-,-..,.--.-w-..,,,..,.- LUIVIEX , ry?"., a t U  ;- 

IhIC) MxN ClF'M %W?Rc)F% : %ERROR X T 1: IvlE 

2E1.3C) 
26 ,:Ti0 
28 .53  
28. '77 
,.). ".,, 
.,i 7 (,.l4< 
:29 . $7 
.?El. h5 
26 4,. 40 
av. $37 
29.20 
28,37 
:>I3 " 37 
29.23 
as. 771 
3cr. 57 
27,,L?0 
L2-8 . 'Ti:) 
28.00 
27.07 
;;0 a 3.2; 
28 ,, 37 



BSF vers ion 

user Number 
User I d  
user comments 
Preset count Time 
Calculat ion Mode 
H# selected 

Replicates 
~ 5 2 3 2  output  Mode 
Two-Phase selected 
AQc Choice 
Cycle Repeats 
s c i n t i l l a t o r  choice 
Lumex selected 
LOW sample Reject count 
Low Level Select ion 
H a l f  L i f e  cor rec t ion  Date 
Window L im i t s  Window 1 
Preset %Error I s 0 1  
Norm M u l t i u l  i e r  1so1 
~ackground' CPM 1 
window L im i t s  Window 2 
preset %Error 1so2 
Norm ~ u l t i p l  i e r  1so2 
Background CPM 2 
Alpha/Beta Discr iminat ion 

: 3 
: LS 6000 
: 0 1  Dec 2009 16:06:25 
: C:\ ... \LS WINCONNECTION\DATA\USER04\UN120101.BSF 
: 4 . . 
: 3H: 5-ML,10-ML 
: ~56000 
: 30.00 
: CPM 
: YES 

: STD 
: NO 
: NO 

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

I Sam Rack Time H# CPM 1so1 % E r r 1  CPM 1so2 %Err2 LumEx ElTime 

Page 1 



LS6 Run Log Instrument ID: LS6000 379845 ALS Laboratory Group - Fort Collins 

Analyst / Date I//&. Id -d ,~q  
. ( 

Note: Each page is copied as completed and included with the workorderlrun docurnentaiion: f&vie$v@ subsequently - 

1 

FORM 762r6.xls (317109) 

Position 
Clieck Initials Comments User # Test 

I I - J ? - O ~  
Date 

I/M~ 

' Batch ID 

~ 9 1 1 ~ 1 )  - 7 
Sample ID 

I& n/& , 30 

CountTim 
e (min.) 

, 26 - 12 tl) sm I LI 3n0-7 / / i q  - b 
Rack & Position 



LSC Run Log Instrument ID: LS6000 379846 ALS Laboratory Group - Fort Collins 
. 

r I I CountTim I I rn I Position I I I 
~ ~ ~ ~ ~~. 

Date I Sample ID I e (min.) I Rack & Position I Test I User # 1 ( Check initials [ Batch ID Comments 
1 /t-AP-o'j I 09f lddT - / I  7 1 3he41ldV- 7 

Analyst / Date !h,k 11- 2-O? 

Note: Each page is copied as completed and included with the worltorderlrun documentation;:.revieyd.~ubseq~~ently 
.% ... 'is. 8 . ,. 

FORM 762r6.xIs (317109) 



6s6 Rirn bog Instrument ID: LS6000 37gB48 ALS Laboratory Group - Fort Collins 

Analyst / Date @% Ib-d -@ FORM 7 6 2 1 6 . ~ 1 ~  (317109) 

Note:' Each page is copied as completed and included with the worltdrderlrun docurnent?tibn; :eyiewed-subsequently. 
.' r.= 

m 



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 



Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

of 4 H3 Instrument S h e e t  

Date Printed: 11/25/2009 9:56 

.%.,a.., U*':.,'"' '.'~LI)"'~'".".:,:'".~~~" %.I..?*, g#g#~&$p$3@~g4qg4E7f&~$@@F 
k23~~,,~i~26Mer;~&~g~f~<;$35~!&g2af~~~~;:y$$~e~~::i~j 

I Prep Procedure: H3 Analytical QASS I NCR? Y I 0-m - 

ALS Laboratory Group -- FC 
LIMSVsrrIon: 6.314A 

Supersedes: UK 

prep 
Num 

1 0911228.20 SMP 1 1 rampls pclrsam 

~ a b l ~  QC 
TYPS 

Cnt l  Po. 
Chksy 

lnitalq CntZ 
Fllellnst 

FlnAlq CnttRack- 
Pas 

Cnl2Pos 
CbkBy 

Unlts Cnt l  
Filellnst 

Report 
units 

Cnt3 
Rlennht 

c n t l  Rack. 
pon 

CntJRack- 
Pos 

Ct113 Pos 
Cilk By 

Notes 



rn 
~ a g a  of 4 H3 Instrument S h e e t  ALS Laboratory Group -- FC Supersedes: 
Date Printed: 11/25/2009 9'56 L I M S V S ~ I O ~  6 3 1 4 ~  

1319' 

Radiochemistry Instrument Worksheet 
ALS Laboratory Group -- FC 

Prep Procedure: H3 
Analyt ica l  QASS I NCR? Y I@ -,dk 

Cnt3Por 
Chk By 

Prep 
Num 

Notes Fln Alq LablD Units QC 
Type 

lnll Alq Repon 
unlls 

Cnt i  
Filellnst 

Cnt l  Rack- 
pos 

C n l l  Poo 
cllk BY 

CntZ 
Flleflnrl 

CntZRacK- 
~ o s  

CnlPPas 
C I I ~ B ~  

Cnt3 
Fllennrt 

CntJRack- 
~ o s  



Reaortina Units 

Radiochemistry Instrument Worksheet 2a~t,cp~6.x~, .iP ~~qcr,~t,c7~~;.fz;y+8J~~ yayq~:2trJ: .',. ..- I,jrtE 4<y.c7dei 

091 1228-1 H3-Edgewood-smears_2OpCI pCilsamp 

091 1228-2- H3-Edgewood-smears-2OpCi pcilsamp -- 
0911228-3 H3 Eduewood smears 20nCI ~ C l l s a m ~  

ALS Laboratory Group -- FC 

- - - - .  
091 1228-4 ~ 3 - ~ d g ~ o o d - s m e a r s - 2 0 ~ ~ i  pcilsamp 

091 1228-5 H3-Edgewood-smears-2OpCi pCilsamp 

091 1228-6 H3-Edgewood-smears-2OpCi pCilsamp -- 
0911228-7 H3 Eduewood smears 2OpCi nCilsamr, 

:.!....*re 34~7::L~6~;4:1:::A3e~2,t29~~~~~49~~~~~:i~~gy:~~xb!L,~zj~, .L. , .*...<.;s. ," :,,!v*p. 4:$,i;$iZ&~&z@jkg$ 

- - - - .  
0911228-8 H3-Edgewood_smears-2OpCi pCilsamp - 
0911228-9 H3-Edgewood-smears-2OpCi pcilsamp 

...... - ....... 
0911228.10 H3-Edgewood-smears-2OpCi pCiisamp - 
0911228-11 H3-Edgewood-smears-2OpCi pCilsamp 

0911228-12 H3-Edgewood-smears-2OpCi pcilsamp 

0911228-13 H3 Edaewood smears 20nCi ~ C i l s a m ~  

091 1228-16 . H3-Edgewood_smears..2OpCi pCilsamp 

091 1228-17 H3-Edgewood-~mear~-ZOpCi pcllsamp 

0911228-18 H3 Edgewood smears 2OuCi ~ C i l s a m ~  - - - - .  
091 1228-19 H3-Edgewood-smears-2OpCi pCilsamp -- 
091 1228-20 H3-Edgewood-smears-2OpCi pCilsamp 

Sample Barcodes 

3H091124-7PS1 - . .  lillll~l~llll~~llllll~~l~l~lllllllllll~li~lll~ll~ 
0911228-3 I#IiIIUllllllll~lllIUIIIliillllllllRllllAllW llllll 
0911228-5 llllllHlllRllllllllUlAlllllll~ll~lUlllillllOBlslU 
(1911228-7 IIIIIII~BIlIIIIUIIIAIlllllllllllllllllllll~I1lIlIlii~llll 
0911228-9 
3 ~ 0 9 1 1 2 4 . 7 ~ ~ ~  181111~81111111lllllllllOlllllIIIlIIIBlllll~lUlll~lllll 
0911228-11 
3H091124-7PSli ~ ! ~ ~ ~ ~ ~ ~ ~ % I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I ~  
0911228-13 
3H091124.7PS13 I I I # I I ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ / ~ ~ 1 ~ ! ~ ~ ! ~ ~ ~ ~ ~ I I ~  
m 

~ a g &  of 4 H3 instrument Sheet 

Data Printed: 11/25/2009 9:56 

I 

ALS Laboratory Group -- FC 
LIMSVersim: B.314A 

Supersedes: 





600-Stl :lad!d ~onb!lv stl :qdaa dald p!!os :sse!3 x g e ~  

200-1 :lad!d ! le l~303 
:aSue!eg ~OOZIPZICL :a~ea d a ~ d  3NON :dOS d a ~ d  

111-3n :1!el~303 :e~ue[eg fiu!pla!j Ley :~sfieuv dald 01 :Aaatl OOL ~ v d  :dOS daJd 

@ A LN3N I SSVD daJd y\fl- : 4 3 1 ~  @I ,( idaJd.atl :qalea @/ A ~~UalulealyaJd aU!lnOy-uo~ 



Commellts 
Lot# 97.090301. Dueto ivadequate "olume no sample duplicate or matrix pplke war performed. A LCS Duplicate was performed instead. 
- -. . .. . . . . .. .. 

Splked By: Jay Fielding Dale: 111251Z009 

Radiochemistry Prep Worksheet 
ALS Laboratory Group -- FC 

Witnossod By: Joe D. Dauner Date: 1112512000 
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rn 

of 2 H3 Bench Sheet ALS Laboratory Group -- FC Supersedes: - I ~ \ ~ J a 5  8 : ~  
Date Printed: 11/25/2009 9:56 LlMSVer~lm 6.314A 

Prep Procedure: H3 Reviewed By: LJF Review Date: 11/25/2009 

NonLRoutine Pre-Treatment? Y I& ~ a t c h : d \ &  Re-Prep? Y @ ' Batch: 4~ prep QASS I NCR? Y I@ h) ]A- 

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 

Prep Noles ~ r s p  ~asls I ~nslyslaVol.(ml) Slandardn 
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Notebook NO. 

PROJECT 36.10.. 'I4 Csniinued .=nm Page 

Exoiraiion: 1012112010 
Activity 4743.70 dprnlrnL 

2s Uncertainty: 34.15 dprnlrnL 
Ref. Date: 91311 998 

2ef Tlrne: NIA 

2e-d and Una'eistooc! By 

I 

Date cae 68 j 





rb c* #us. -r. P s . .  .B . *?L:.*.: *, ., 
This ~ t a n d a r d ~ e f e r e n c e k d a l  (SR?v$'&& ofrahoacke hfhgeni3, wi?{<<$~'k'$f &distilled 
water. The solution is contained in a flame-sealed,= borosilicate-glass ampoule. 'The &d is 'stendcd 
f o r ~ ~ , c - ~ o n  dfb,:$-~$cle %gt$g h>$py$ y$$yf thy*$??% of radiocbe* , :) i procedures. .., 

Rndiolo@eril Hazard .GTb 2% . .>%. > #>s; 

,c. . . . .. <I. 2.: , . 2" 

The SRM ampoule %&ogep?l &&'a tgtal &Gof ap$&&~ 3 2  M B ~ $ ~ H ~ & $ ~ ~ ~ L ~  dec& 
by~b,e~.pP&cl~.~@$~, of Qe be?pz.~cles mepe R q  the SRM pp =oule. ..;.-A Dnring the. decay 
p;ocess no photons are emitted. Apprbteunshielded dost f&m at s-~&t%& (a$ bf the xeferenk . 
time) are given in note [a]". There is no detectable external radiation. me SRM should be used only by . 
persp.9~ M , e d  t&h~+es$*dioa&e~$tfGd ... , + . . , , 

n e  SM ampoulecontains only distilled wata. There is no chemicalhazard. I£ the ampoule is to be opened 
to.pmfer .,- . the,$$ti~!$~the y w e 9 + d p g q $ m e  is ?&pF . a ,,>. ,., ., ,-.,= 

,I . . .+: . - 7. 
Starage and HandIing 

.., s:;. ' , ,.+i:.. 

The S& should be st&a Ad  wed at a temperalurektwe&~and 65 -C The solutibin i2&&end 
ampoule &odd remain stable and homogeneous ~ t i l  at Ieast'Septemba 2008. 

A!. , . .. &Tji . 

The ampbule (or any subsequent contain&). should always be clearly marked as &ntaibgl&dioactivd' 
materid If tbe.ampoule is transportedit should be packed, market/labeIed, and shipped in accordancewith 
the applim'de national, international and 6 e r  regulations. Thcsolution in the ampoule is a dangerous 
good @azardow material$ because of the radio- 

Preparation 

Tbis Standard Reference Material was prepared in the Bytics Laboratory, Ionizing Radiation Division, 
Radioactivity Group, LR. Karam, Group Leader. The overall technical direction and physical measurements 
leading to certifcation were provided by L.L. L m  and MS. Unarweger of the Radioaotivity Group. 

The support aspects invoived in the prcpration, mt&ation, and iqance of this SRM were coordinated 
through the .StandardReference MaterialsRogram~by J.W.L. Thomas. 

Bert M. Coursey, Chief 
Ionizing Radiation Division 

Gaithemburg, Maryland 20899 
June 1999 
Half-life and text revised October 7 J O O  

SRM 45'27F, page 1 oh6 . 

Nancy M. Trahey, Chief 
Standard Rcfcrcnce MaterialsProgram 

'*NOW and mfcmces are onpnges Sand 6. 



. . . . .  - .  .< ZT. . .- ,< 

Becommended hocedure-for.Opening the Ampoule 

1) If the SXM solution is to be diluted, it isle=omink=ded.~aitbediluting solution have a,~hposition 
comparable to +at of the SXM solution. . . 

. . I .  

2) Wear eyeprotcction, gloves, p d  prote~tive clothing,pdwork.over a tray with absorbent paper in it 
Work m a fume hood. .: 

3) .Shake the amp*.to wet all of the,in,side s e c e  of the ampoule. Return the'ampoule to the . . upright positid& . . , . ... . . .  . ;. 

4) Check that h of ththeiq&d& drained d ~ t  of h e  de&bffhe aGoule. %ecessary, g,&ntly apthe.  
neck to speed theprocess. ...... 

5) HoId$gthe ammule upri&r, .... score thenammest part of,the neckwith,a scnbe or diamond.pencil. . ;I 

6) Lightly wet the,.$c.da*Iind. . . . . . . . . .  This ;$~ces the aack 5opagatiou w l o ~ t y  and nd ffor ?i'Tean& 
. . . . . .  break. . . . .  . .. . . .  . . .  -. 

7)  old tbk ampoule=priglit w i ~  a paper towi~awip~or ' i  &&jig. PoSitiokthb scared line mi ' 
from you. Using a papertowel or wipef.to a ~ @ d  contamination, snap off the top of theampoule by 
pressing the natrowest.part ofthe neoliHwayfrom you while puIling the tip ofthe ampoule towards 
you. : . , :: '. . :.,: ', . 

. . . . .  
8) Transfer the solution from the ampoule iskg .a pjrcnometer or a pipet dth.dispenser hanctik: 

NBYWPIPBTPE BY MOUTK 

93 .SealE p y  unused SRM s~lution in , a . flame-scaled glass ,, .. ampoule, if .possible, to minjmize the 
evaporation loss. -, , .. . I . . .  . . .  .,,. 

See.als? reference [4]*, , . . .. .,,. 

*Notes andrderenoe&& oon pg&*'5 and 6. 
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Relafive expanded uncer@bty @=2) 



( Estimated (B) ( 0.m 1 1.0 1 020 11 

EVALUATION OF 121~ U ~ ~ B R T ~  OFTHE'~~SICACIIYP~Y [qL 

Input Quantity& 
'6; s o w  of uncertainty,; 

. .-.. . ' 
(and individual 

uncertainty components 
: where appropriate) 

Masic count rate of 
SRi$4927Ei corrected - 

* ~ o t c s  and referen~s are on pager-s and 6. 

measurements 
. . . . .  . . . 

Live-time b] 
Egtrapolation of . . 
count-rate-vermenergg 

_Method Used To Evalpabu(x,), 
, the standaxd nncertamty of x,, . 
. (A) denotes evaluation by * '  

statistical method&, 
(E)deno$es evaluation by 

*-ether methods 

Slandarddeviationofthemean 
fo~ 23 sek'of gas c6unting ' 

zero ener&y .rr;. . 
. . . ,  , 

.= . 
Estimated (B) 

-. . .  
~ t e i t e d  (B), - . . 

&lave 
Uncece&ty 
. Of Input 
'Quantity, 
U(+?)~I? 
(%I .)n 

. 0.18 e 
' 

. 
0.10 

.- 
'. : 0.50 

i .- . 

Relative 
SensiMty 
.. Factor, . ' 

1 aYI?aII- 
(xi?) . .  
1 

... 1.0 . .  . . . .  

Relalive 
, U n c e m  
Of Output 
Quantity,. 
%I(v)$,, 

~i (%) I&] 
OJB.  

LO 
. 
1.0 , 

0rl0; ,:? ; 
020' 



, . 
, ! . . . $ 3  ... *;&.' %<, ' . rr. #. 

[a] &sieve* is thi SI unit f6r dose eqmle?t.  r. . S@ j?z!rpce 111. *:.. '.One s. .:. lr~v is i g w L t o  ..:;$ . . *  0% i ..".. &em. 
Distance from Amooule (cm): .... '<.  

. . ,.. , .~.!?:.?.- .. . 
CJ . : *~ic icc@:t~.@th~ pr.?$&dn&6 for ibe$gti~.kivity di;ideil by'#Ftc;'$&m'&s o£%iisample. [ . ,  I.:.. . . -, *._ ... ii.. . , . ,a ,:. 

See referen= [I1 ...> .:,. ,, , . . , . .  . ..&Ui, :. . ' ': i 

1 :  , ~ ~ . T ~ ~ : ~  &!!G!$ Of ?sic &"&.(=* .. ..:. - X'~,:I& ~ & $ , , @ . ?  time was not 
measured airectly but.was der&ed%gru +sLu ,. me~emgiits~$s$ip~ap~~nsdf $pier'$&$%&& ..rs= d 
b: expressed as y = f(r,,&xj, . . &), where fis a rna~ema6calfuniidn 6enved8%om &e ksumed 
model of the meannementprocess. 

j l  1 
. . :.. .. : 

'J35F@:u9,3i, %%$ for e* input g ~ e ~ ~ + ~ , i ~ . ? . ; ,  u(x,), that g e ~ ~ t e s  jl 
corresponding w a a i n t y  m y, u,@) = l@IEDc,[-u~xJ, cglled a component of co&m&"%ndard. 

%,, !%!e.*q Q$Y. ,% -., , .;,, .,. .d . ..$ ., -..;: , .!5- 1:- . :., 
i. _ . , I  

1 ., -. 

-;.>!:.<*". . 
Thc combined standard unc&i%&q IS mulbphed bf&mverage'~$ctor 0f.k =. 2 to.'db& U, the 
expanded uncertrlinty ofy. 

&,;. ; < 
Since it *m be assumed that the possilc esfrmated values of the massic a&@ are approximately 
no@y .@bp,d,* a?.pf i -a te  stan$@ d@ati~n,$~%,.? ualmown value of tbe.massic 
~ ~ l ) i s . b e ~ ~ d ~ ~ ~  ,. lie in %,,Ftervaly2,.ik=$$1 %$yi a+Z%F9pi,$+tdf95 ..,% . v S r i  percent. 

i. .". .. ..., ! ..:, 
For furtherinformation'on the expression of rmcertaintias, seerefeicnoes 121 ,ma [3]. ' . 

, . ,%'. 
[ e  se Tfalue .?J.pr of'=ach s*md&~L&$~3,$~d+,r:,r:t$d.hyc~2+e valne-of t$e qai%%iincertaintp 

it.se$s.a . r,?t8,., 3 2 ;. best,g@~3.ped g$n% x,..s, aBailable . jirform&og,~but , .,,... X W ~ . .  is only ap$?@btd~Irnb%. That 
IS to say, the unccrt4&ty of the 'uncerhmty' IS large nbi well Gown' i s . h e  'for 
uncertainties evaluated by statisticalmethods (e.g;the relativeesh&d dkvia'tish ofiW&dard 
deviatim of.thq,mean for t h e ~ c r c ~ o n s e . k . a p p r o ~ t e l y  50%) and for uncertaiotiq d u a t c d *  

~ e r ~ m e t h p d s ~ w ~ & ~ c o u l d ,  earn $: o~~r'fftrmatcil'?r undii&ated by ybsnlndal ytounts); 
Thchknown value of th6e&.ndedun@ipty i$$.e:elieved@lie in thein&rval v/2 to W @.e..,withm ., .:. .,: . ..,, ~. . . ..,,; , . . ,.. , 
a factor of 2 of the estimiteddue). ' 

". 

.. k] "The itatkaudde&ty is the stand& rincer&iry. See referk&ce*[5J: '".' 

.:I. ;.. 
[h] & C ~ i ~ ~ ~ . f b u n t i n g ~ ~ ~ ~ a n i r ~ ~ ~ t s  ~ & ~ , & a $ - ; 0 i t i i e 9 & . 4 9 ~  $&tion duii1+1998 anh 1999. 

The SRM 4927F solution was inteFmmp&chwith the SRM 492TE solution uskg liquid-scintillation 
counting. 

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



The relative change in the output quantityy divided by the relative change in the input quaotityxr. 
If 1 QI&l -(x,/y) = 1.0, then a 1% chqge,inx, results in a 1% change iny. If 1 @/&,I .(xily), = 0.05, 
then a l%&ange in x;'results in a 0;05% change in y. ... ,.. 

~e~ativkcom~onent of combided&d~dunccdainqof output q&ti~y, rounded to twosignificant 
figures or less. The relative component of oombined standard unc+ty ofy is given by y,(y)/y E 

1 @I&,l .u(q)/y = 1 i3y/Zz1l .(xJy) . u(xI)/xI,. Thenumerid values of ri(i,))k?, 1 @I%l. (xdy), and ulfy)/y, 
all $memionless quantities, are Listed in w 1 ~  3,4 and5, respectively. Thus, thevalue in column 
5 is equal to fhe value in column 4 multipIi-ed by the value in columtl3. The input qmfities are 
independent, or very neariy so. Hence the mvarhces are zero or ne@igble. : ' - . 

I [m] , The sraiidafdun&,inry of '~-t'k dcrcrminbd by the ielative stao&d uncmaiutyof X (ie., 
of the half He,,. The relntive standard uncertainty of r is neglig'ble. I .,. 

I .  . . '.. 
[n] l@I&~l -(TI&) = Ih-tl 

. < 

'$e.he l&ae is d e d $ d b y  ..: ! . .  codtihg,the '!x::- :.. frob h: bted ay@L&iiitrolledos&afor, 

[ql 'I;he standard unwtakty.for each uqaetected impurity that might reasqnab$ beq&p&d to be 
, ,,preseqt is esti??pated to be 951 to estimated limit of detection for tfiat impurity, ie. u(x,)h; = 

.100%. ]@I&+/ .(xJy) = {(response per Gq1"df ithpurity)~(re$dhe per $q..of H-3))..{(Bq of 
impmi@)/(Bq of H-3)X Thus u,(y)& is ihcrelativi change in y if the impurity were present with a 
massic a@ivity equal to the estimated limit of detection. . . . .: . . . 

, >  . .. , 
..i.\. , 

,:. , . . . . ~ C E S .  . 5;' 

[I] ' ' '~ntepmtional ~~&?atignf$i ~ ~ d ~ , ~ t i & ( ~ s ~ ) ) . ~ ~ , ~ ~ ~ ~ n l s ~ ~ ~ ~ k  - Qwatities and u&, 
1993. 'Available-from the &?&can NatidnalStandardsInstitute, ll Wert 4 h d  Street, New York, 

. AT 10036, UGA. 1-212642-$900. . - . 
,I.: ' . 

.p] &&gntiq@ O r g h t i o n  for Stagd.qdi?ation (Iso),.,G& to :the Expm&n.of U l r e e w  in 
, . Meuqmment,l993.. A~ailabl~from.thi @ericanNatianal StapdarikTnstitute, 11 wt.42;nd Streec 

.,j?eiP.~ork, NY i0036, i-?-t&64~4900. (Listedundder2S0 .. ... miS&Uane6lispublicati0m as %O 
':.Gui+ to the,3%pi'ession 1993:) .: ,>.. .. . . .. 
. . . . 

[3] ,;:, Pt. $: Taylor  and.^$ ~&ind jbr ~ v a l & ~  &&Eqres$g fjle Ulcatrriniy of MST 
jdeaurem@.Resultr, NIST.TecbniQ1 Note 129?+l$94. Availible~lfrom the Superintendent of 
Documents, US. Government Printing CBke, W-gton, DC 20407* USA . ' (? "' 

.[4] National Council an Radiation Profection apd,.Measmementi:Report No. 58, A Handbook of: 
Rudioactivip Measurements Abcedd,  sewn$ Edition, 1985. ' ;b;?dr.ble fr& the National 'Coucil 
on E.adiationProtection and Meawements, 7910 Woodmont Avenue, Bethesda,?D 20814 USA: 

, . . . . . 

[5], .J& Lucas and MP. Untemge+.@rnprehmsk Reviw, a& Critical Evahafion of fhe HrJfL* of 
J .  Rcs; Natl. Inst. S t h d  Teohnql. 105,,,34.549 (2000):' 

> L O '  . - ., , 

SRM 4927F, page 6 of 6 



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. 

Updated 10/29/09 rnh 
COUNT I 
DATE I # I Sample ID l~uration (min.11 Duration (min.)] Rate (CPM) I Reagent Blank I Control Limit I Control Limit I FAIL 

11/28/2009 1 4 1 3H0911244CBl 1 30 

11/28/2009 

11/29/2009 

11/29/2009 

Count I Average count 1 Count I Batch Average I Lower 

28 70 

11/29/2009 

11/29/2009 

11/29/2009 

Upper I PASS/ 

6 

7 

8 

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

9 

10 

11 

12/1/2009 
12/1/2009 

3H091124-4CB3 

3H091124-5CB1 

3H091124-5CB2 

12 
i 3  
14 
15 
16 
17 
18 
19 

3HO91124-5CB3 

3H091124-6CB1 

3H091124-6CB2 

20 
21 

30 

30 

30 

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

30 

30 

30 

2H091124-9CB2 
2H091124-9CB3 

30 

' 30 
' 30 

30 
30 
30 
30 
30 
30 

30 

30 
30 

28.10 

27.17 

28.40 

30 

30 

30 

28.97 

29.60 

29.00 

30 

28.69 

29.17 
29.53 
28.17 
27.47 
29.07 
29.23 

27.63 
30.67 

28.18 

28.87 
29.73 

25.76 

29.26 

28.39 

28.64 

25.27 

29.76 

31.62 

26.29 

25.47 

25.71 

PASS 

31.09 

26.77 

PASS 

32.22 

31.31 

31.57 

PASS 

PASS 

PASS 

32.74 PASS 



H-3 Swipe Qucnch Curvc Background and Efficiency Determination 

Caiib. Date : 10/26/2009 

Polynomial Coefficient 
I Efficiency I Background 

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

H #Range 
Low = 113.6 
High = 283.3 I 

Sample ID 
3H091124-7CB1 
3H091124-7CB2 
3H091124-7CB3 

Corr. BCPM 
7.034 
7.046 
7.018 

CPM Corr.Fact. 
-1.066 
-0.684 
-0.282 

Pos # 
60-7 
34-7 
46-8 

Background 
7.642 
7.664 
7.708 
7.628 
7.562 
7.717 
7.806 
7.597 
7.588 
7.541 
7.788 
7.608 
7.565 
7.565 
7.554 
7.562 
7.612 
7.567 
7.591 
7.652 
7.650 
7.654 
7.617 

Sample ID 
091 1228-1 
0911228-2 
091 1226-3. 
0911228-4 
0971228-5 
0911228-6 
091 1,228-7 
091 1228-8 
091 1228-9 
091 1228-1 0 
0911226-11 
0911228-12 
091'1228-13 
0911228-14 
0911228-15 
0911228-16 
091 1228-17 
0911228-18 
091 1228-1 9 
0911228-20 

3H091124-7MB 
3H091124-7LCS 

3H091124-7LCSD 

Average= -0.677 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 
OK 

H # 
128.8 
132.0 
138.3 
126.8 
117.4 
139.5 
152.3 
122.4 
121.1 
114.3 
149.7 
124.0 
-117.8 
117.7 
116.2 
117.3 
124.5 
118.1 
121.5 
130.3 
129.9 
130.6 
125.2 

Pos # 
60-8 
60-9 
60-10 
60-11 
60-12 
34-1 
34-2 
50-4 
34-4 
34-5 
346 
50-5 
34-9 

34-10 
34-11. 
34-12 
50-6 
48-2 
48-3 
48-4 
48-5 
48-6 
48-7 

H# 
136.8 
140.4 
136.5 

ERiciency 
0.2268 
0.2232 
0.2161 
0.2290 
0.2396 
0.2147 
0.2003 
0.2340 
0.2354 
0.2431 
0.2032 
0.2322 
0.2392 
0.2393 
0.2410 
0.2397 
0.2316 
0.2388 
0.2350 
0.2251 
0.2255 
0.2247 
0.2308 

0bs.CPM 
.8.10 
7.73 
7.30 



Triliunz Slvfne (Glass Vial) Ouerlclr Curve Standard : 699.3020.95 - .  . - 
10/26n009 Ret Date : 9/3/1998 
Beckman LS6000 Bkg. Coefficient- SpikeAot. : 160351.040 dpmlmL 

I Ax= 6.9704E-03 1 SpikeVol.: 0.10000 mL Bx= -1.1270E-03 Window 2 
Non-Spiked1 Background I B= 6.0669Ei00 Ispiked I Efficiency I C= 3.7192E-01 J ~ o n ~ r o ~  limit determination 

Sample ID H# CPM I Calc. Bkg. Sigma Diff. I Sample ID H# CPM Corr. Bckg. Corr. CPM DPM EfficiencylCalc. Eff. % Diff. I Sam. ID I CPM 
3H090422-2801 113.5 6.58 1 6.86 0.84 1 0916022-1 113.6 1992.88 6.86 1986.02 8656.38 0.2321 1 0.2439 5.08% 1 3H090422-2801 26.75 

8.13 -1.55 
(BKG CLs = +I- 3 sigma) 

Max 1.81 

0916022-2 142.4 1885.90 7.06 1878.84 
0916022-3 159.4 1731.13 7.18 1723.95 
09160224 179.9 1499.31 7.32 1491.99 
0916022-5 197.1 1285.78 7.44 1278.34 
0916022-6 215.7 1071.89 7.57 1064.32 
0916022-7 233.0 894.86 7.69 887.17 
0916022-8 250.4 737.97 7.81 730.16 
0916022-9 261.4 644.34 7.89 636.45 
0916022-10 278.5 528.08 8.01 520.07 
0916022-11 287 459.26 8.07 451.19 
0916022-12* 303.6 393.26 8.18 385.08 

'These data points are not used in the calibration 
due to Door lit. 

Background Determination 

Max 
Min -33.88% 

Efficiency Determination 

0.3000 y = -1.1270E-0% + 3.7192E-01 

0916022-3 28.48 
09160224 29.37 
0916022-5 26.96 
0916022-6 26.07 
0916022-7 30.41 
0916022-8 30.03 
0916022-9 26.80 
0916022-10 27.47 
0916022dl 25.94 

UCL = 31.60 

z 
r:\inst\lsc\ls6000\Calibrations\Quench CurvesVO09\10.26.09~H3~swipesSQCurve (H-3 Quench Curve) 

I I 
Quench Control Limits 
Upper 283.3 
Lower 113.6 

Analysis Wlndow Settings 
WIN I (50-250) 

WIN 2 ( 4 5 9 - 9 m  

70 -29- 09 
instrument Technician Date Supervisory Revie Date 





H-3 Swipe Quench Curve Background and Efficiency Determination 

Calib. Date : 10126/2009 

H # Range 
Low = 113.6 
High = 283.3 

Polynomial Coefficient 

xAO 
xA l  

Efficiency 1 Background 
3.7192E-011 6.0669E+00 

-1.127OE-031 6.9704E-03 

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

Average= -0.229 

Pos # 
25-1 
25-5 
25-9 

H# 
132.3 
129.3 
126.8 

Sample ID 
0916023-1 
0916023-2 
0916023-3 

3H090422-3aO1 
31-1090422-3802 
3H090422-3B03 

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

Obs.CPM 
7.16 
7.38 
7.07 

H # 
133.4 
197.2 
274.8 
126.1 
199.0 
279.1 

Background 
7.226 
7.671 
8.212 
7.175 
7.683 
8.242 

Efficiency 
0.2216 
0.1497 
0.0622 
0.2298 
0.1476 
0.0574 

Corr. BCPM 
6.989 
6.968 
6.965 

H # Check 
OK 
OK 
OK 
OK 
OK 
OK 

CPM Corr.Fact. 
-0.171 
-0.412 
-0.105 



x: ]z:, -3; 1-11 ::; 3 p s ' l  ,at - 1 - q  fl,- 26 UCT 2009 LC): 12 
USER: 4. CUPIIIENT : LSbOOt3 
I'RESET TINE :: tro . 1x1 
DATA CAL-C r CPPI Wii: .YES SFilvIPL.E REF'EFITG:: % PR I: I,ITER : STD 
CUUIU'1' BLAI\IIi :: 1\10, ICW: :: NO IREPI-I C:ATEG : 1 RS232  ::EDIT 
'TWO F'E-ICISE 9 NU AnC : JilD CYCLE HEPEATG r 3. 
SCII\ITILl-&'I-OR :: L I Q U I D  LLIMICX E l\lU L.UW SAMPLE KEJ8 C) 
L.13W LEVEL I: YES H4LF L.IFE CUllRECTIUI\I DATE. none 

CWAlil : 50 ., 0 -- 250 ,.<:I C I :  5 FACTDH :: 1 ,,O00000 HICG . SUB:; (:i 

CHAM r 2150 .. 0 - 900,, i:i %ERRC)F;:': 20 ,. 00 FACTOR n 1 .<I00000 BICG. SLIBr Ci 

CAM I'CIEI TIME 1.44 IL~,II 31: IP~, ,~.~;~ ,:ll,. 18 , . - -  3C: ll"rRK?~~:7$,- LUPIEX EL./hPGED 
1\10 MXN CPlY %ERKOK GPM XERRUR "/. 'r TL ME 



BSF Version 
Instrument Type 
Data ca t u r e  Date 7 User F i  ename 
user Number 
user I d  
user comments 
Preset Count Time 
Calculat ion Mode 
H# selected 
sampl e Repeats 
P r i n t e r  Output Mode 
s l  ank count 
IC# o r  SCR selected 
Rep1 i cates - 
RS232 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 Reject count 
LOW Level Select ion 
H a l f  L i f e  cor rec t ion  Date 
window L imi ts  window 1 
Preset %Error I s 0 1  
Norm M u l t i p l i e r  I s 0 1  
Background CPM 1 
window L imi ts  window 2 
Preset %Error 1so2 
Norm ~ u l t i p l i  er 1so2 
Background CPM 2 
~ l p h a / B e t a  Discr imi  nat ion 

: 3 
: LS 6000 
: 26 oc t  2009 09:14:01 
: C : \  ... \LS WINCONNECTION\DATA\USER04\UN102601.BSF . A 

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

Sam Rack Time H# CPM I s 0 1  % E r r 1  CPM 1~02  %Err2 LumEx ElTime 

&& LO -A74 
Page 1 



7 

PAGE:: 1 

3: ,El, 8 CLE&-g 8: !Fk 
LISER : 8 ' '  

Pl'iESET TIME : 
DATA CfiLC :: 
COUNT RLAI\IIC : 
TklO PHASE :: 
SCINTILLATOR : 
LUW LEVEI,.. :: 

-- PdR L. ,, 3L 0 ,- PI1 L 27 OCT 2009 0 2 x 4 1  
COMMEW'I' x LShOClO 

18i:i ..00 
C;PM U# :YES SAMPLE REPEATS:: 1 PR 1 hlTEH : STD 

NO I:C# x I HEFL.1CATE.E; 2 1  - &.-,L ::EDIT N?""" , 

WD ADC : NO CYCLE REPEATS 2 1. 
L:~:OUID L.UIYEX : 1\10 inw s n r i r L E  RE,].:: o 

YES HALF L i  FE COKIIECTI UI\I DATE :I rionE! 

CNANe 50.0 - :?50,0 XERRUKI 1.75 FACTOR:: 1. .. 00i:r01:)0 HKG. SUE.':: 0 
CHWN:: 450.  O -.. 900. O %ERRISRx T-iO ,,OD FF>CT'tiR:; 1. 00i300Cj F I ~ U ~  ,, SUB:: 0 

EAlvl P'L79 T I  ME b.l:i:l: M!-~.U"*U'A :GI 9.. ll,,dl p,.! ,K:IZ l~l.lvIE:X ELAPSED 
1\10 MIhl CFVM XEIS'RUR CF'IY XERRUR X T IIVICr: 



BSF version 
Instrument Type 
Data caDture Date 
user ~i i 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 in te r  Output Mode 
s l  ank Count 
IC# or  SCR selected 
Rep1 i cates 
~ ~ 2 3 2  Outout Mode 
-rwo-phase' selected 
AQC choice 
cyc le  Repeats 
s c i  n t i l l a t o r  choice 
Lumex selected 
LOW samole ~ e i e c t  count 
LOW ~ e v e l  se lgc t i on  
H a l f  L i f e  cor rec t ion  Date 
window L imi ts  window 1 

Sam Rack Time H# 

I is 6000 
: 27 Oct 2009 02:45: 1 5  
: C:\ ... \LS WINCONNECTION\DATA\USER08\UN1027Ol.BSF 
. 8  . - 
: 3H: 5-ML, 10-ML 
: ~ ~ 6 0 0 0  
: 180.00 
: CPM 
: YES 
: 1 
: STD 
: NO 
: NO 
: 1 
: EDIT 
: NO 
: NO 
: 1 
: LIQUID 
: NO 
: 0 
: YES 
: none 
: 50.00 
: 1.75 
: 1.00000 
: 0.00 
: 450.00 
: 20.00 
: 1.00000 
: 0.00 
: NO 

Page 1 



Ls6 R~J I I  Log Instrument ID: LS6000 379825 ALS Laboratory Group - Fort Collins 

I I I Co~~n tT i~n  1 I I I I Position 1 I I 

Analyst / Date &L& /o-Jb ~4 
Note: Each pageis copied as completed and included with the worltorderlrun documentation; re$ewed subsequently - .. , ..' t, 

OC, 

FORM 762r6.xls (317109) 



1; . . .  ..* . . . . ? \ i  . . . . a  , . . . . .  
.hl]uanbasqns paMa!nal !Llo!]elualun3op unl/Jap~oyloM ayi q)!M papn[3u! pua palaldwo:, sa pa!doa s! aBed 4x3 :* 2 

atea 1 ~sAl"u\d 









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

I N o n - R o u t i n e  h e - ~ r e a t m e n t ?  Y I @ Batch: +&&-.--. Re-Prep? Y I a Batch: ,-AA- . Prep Q A S S I  NCR? Y I@ @ - 

Radiochemistry Prep Worksheet , .... . .  . . . . , . . . . , 
ALS Paragon 

w - 
Page 1 of 2 H3 Bench Sheet ALS Paragon Supersedes: qIh</Of /(!Pi 
Date Printed: 4/23/2009 7:51 LlMS Venbn: 6.26511 

".' '' i ~HQ~Q$~~~~!..~);;,:,;.::;?;~:: :Prep. B~~cH::'. . . .  . . . .,,. . , ,.,: ; , ,,.,, :,: 
, ~ ; ~ ~ ~ . ~ ~ . : ; > ~ > ~ . ~ : . 3 : . . : . ~ . . ~ ~ - ~ . ~ ; . . : . . ~ ~ > . > ~ , , . .  . . 

3 .A6%. .~  ...,,., *: .-5r. ,,k~,*:..: :,:::: ..,, ::'. 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: D e r e k  B. Caduff Balance: C o c k t a l l :  UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: CocLtail Pipet: T-002 

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

:: 1 ;:: 1 L B ~ I D  oc DISI, l n l tn lq   in A I ~  1 P r ~ p a a s i s  ~ n a l y s t s  VOI.(~I] standards I I Prep Notes 

I T ~ P " /  No. I *am*. / .amp,. / 

- .  ' 7 

1 1 0916022.l SMP - 
2 1 0916022.2 SMP 

3 1 0916022.2 SMP 

4 1 0916022.4 SMP 

6 1 0916022-5 SMP 

6 1 0916022-6 SMP 

7 1 0916022-7 SMP 

B 1 0615022-8 SMP 

1 1 A3 RocclvDd -, 51 0 UL NITROMETHANE I\DDEO 

1 1 As Received / S l  16 

1 1 As ilecslued / Q l  30 

1 I A r  Reeeiusd S1 45 

1 1 As Received / S l  60 

1 1 As Recelved / 81 75 
1 . 1 As Recelusd / S1 90 
1 1 As  R~ce ived  / S1 '102 

9 1 0815022-8 SMP 1 1 AS Rocelved / 51 110 
10 1 0916022-10 SMP t, 1 1 AsReeslued S1 136 R 'C 
11 1 0918022-11 SMP 1 1 As Reselved y/w S1 150 

12 4 0916022.12 SMP \ 
13 1 1H090422-2801 MB 

\\ 1 1 As Racolvcd 1 ' -  S1 165 -- I. 1 05 ReseRed 1 / 
14 1 3H090422.2802 MB 1 1 As Received I I 15 
'15 1 311090422-2803 MB 1 1 As R~ce lvsd  1 I 30 
16 1 3H090422-2804 MB 

17 I 3H0904222?805 Ma 

19 1 3H090422-2806 ME 

19 1 JH090422-2BOI MB 

20 1 3H090421-2808 MB 

1 1 As Received I 1 05 
1 1 As Rrcelved 1 A 1 60 
1 1 AsR.cdved WA@ 75 
1 1 As Racelved / I@ 90 

1 1 Aa Rlsclvcd 105 

21 1 3H090422-2809 M8 I 1 1 As Recelvad / I 120 
22 1 ' 511090422-2040 MB 1 1 ' As Rsceiued / 135 

1 1 As Received / 150 
2 '1 3H090422-2812 MB '------ 1 1 AsRoceived I L..- 165 



ALS Paraaon 
Radiochemistry Prep Worksheet 

1 Prep Procedure: H3 
Reviewed By: DBC .OK Review Date: 4/23/2009 

Non-Routine Pre-Treatment? Y I @ Batch: - fld -- Re-Prep? Y I @I Balch: -& prep QASS I NCR? Y I @ & K - . .  
Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derek B. Cadufi Balance: Cocktail: UG LLT 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktall Pipet: T-002 

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

Comments . ......-. ........ ! .- 
-. ...... . . . . . . .  -- .... . ... ............................... 

UG LLT LOTU97-080401 I 

Samp / P r ~ ~  Layo 
Num Nuln 

8 .  . _. . . . . . . .  .- ........... _ . .... . . . . . .  ................... . . .  . . I  
Spiked By: Derek 8. Cadulr Date: 4/22/2009 

Witnessed By: Jeff Kujawa Date: 4/22/2009 

I 

Soln # Nuclide SolnlD Prep Conc Units Prep Dale Aliquot Units Pipet ID 

FpC 0;;; lnlllilq I Fln &I? Prnp Earls 

Sample sample 

\O - 
Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: Y1U104 / I  r Y  Y 
Date Printed: 4/23/2009 7x51 LIMS verdos: ~ 2 5 5 ~  

standads AnalyslsVd.(mll Prep Nates 



[ Prep Procedure: H3 7 P r e p  Batch NotValidated!!! 
- - --.- Review Date: 

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

Radiochemistry Prep Worksheet 2 .:?! :t,i..,:,!dA~,.:J..;,t:p:e.> ..:-. .t,:.c.j,2c .li:...:7,.i.! .:f;r2i... 

Prep SOP: PA1 700 ' Rev: 10 Prep Analyst: Derek B. Caduff 0 0 ~  Balance: Cocktaik 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: 

Matrix Class: liquid Prep Dept: RS Aliquot Pipet: 

ALS Paragon 
,,ei;eij. ~ ~ t ~ h ~ , . ~ ~ o g o ~ 2 ~ + ~ ~ ~ ~ ~ ~ ~ , ~ ~ . ~ ~ ~ ~ .  
...~*x.:.-.:.$~:~ ..''+:' ..i;.:.,:~''::;~.:;:;;,.;;>::,. .?;?? ;;!.;.::.,:* ,; ..,,,,>,,;,., 

3 1 0916022-3 SMP 1 1 As R E C ~ I V E ~  S1 30 

d 4 Oe1so22-4 SMP 1 1 A3Reseired S t  45 

5 1 0916022.5 SMP 1 1 As Recelved S1 60 

6 1 0916022.5 SMP 1 1 AS RecelYBd S1 75 

7 1 ' 0915022-7 SMP 1 1 AS RESEIUO~ S l  90 

8 1 0915022-5 S M P  1 1 ~ s ~ e c a l v e d  S1 . . 105 

1 1 0515022-9 SMP 1 1 AS Recelvsd Sf 120 

10 1 0919022-10 SMP 1 1 AQ Rscolved S1 135 

H 1 ~$1602241 SMP I I AS R ~ C E I V ~ ~  51 160 

12 1 09lGOZ2-12 SMP 1 1 As R ~ r e l u e d  51  165 

13 1 3H090422.2801 ME 1 i AS Rscelvad 0 

14 3 3H680422.2802 MB 1 1 As Received 15 

1 4  1 IUnQOdl7.7nnl Mn 1 '  < A - # ~ o ~ ~ u ~ A  10 

LablD 

w 
Page 1 of 2 H3 B e n c h  Sheet ALS Paragon 
Date Printed: 4/22/2009 11 :44 LIMS venian: 6 .255~ 

QC I Dlsll I I011 Alq ) F in Alq Analysis Vol.(ml) Standads I Prep Notes 
~ y p e l  No. 

I 4amplc sample I 1 
1 1 0916022-1 SMP 1 1 AsRes~lved S i  0 ULNITROmElHIINE ADDED 

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



Radiochemistry Prep Worksheet $&i~$:~~f$i5$5'fi6$842$~9<;:.,~,;57j,~;;~ 
. . . . . .  ......... A i S  Paragon r .... :..:.._ :%~.> ,,>. :.. ..... %.. 2 :".!L.::.~.*:..: A.v:, ..:.$..... . . . .  ..:;. ....:....... 

1 Prep Procedure: H 3  -- Prep Batch Not Validated!!! Re,,ewe, ,,: Review Date: 

Comments . . . .  . .................. .... 
~ U G  iii i0icr 7-fl0Yd( ' ................. ........ . . .  . . . . . . . . . . .  .... ........... ....-... ..--........... .... ................................. .- ....-.. - . . - - . . . . . . . . .  .' ' I 

Splked By: 

Witnessed By: 

Nan-Routine Pre-Treatment? Y / N Batch: . ~e-prep? '  Y I N Batch: Prep QASS I NCR? Y I N . 

Prep SOP: PA1 700 Rev: 10 Prep Analyst: Derelc 5.  Caduff &(- Balance: Cocktail: 
Prep SOP: NONE Prep Date: 4/22/2009 Balance: Cocktail Pipet: 

Matrix Class: llquid Prep Dept: RS Aiiquat Pipet: 

'a -. 
Page 2 of 2 H3 Bench Sheet ALS Paragon Supersedes: -.t??- 
Date Printed: 4/22/2009 11:44 LIMS Versim: 8.255~ 

ssnlp 
N,l"l I prep 

Nu," 
LablD Prap Basis nn~lys19 VoLlml] I Stands? II Prep Notes 





51-0-Stl :lad!d aonbilv 

ZOO-I :lad!d llel,13o3 
111 3n :1!elaao3 

p!nb!l :sse13 x!i>eM 

3NON :dOS daid 
O I  :"a8 OOL !Vd :dOS daid 



..... Radiochemistry Prep Worksheet , , A  ,:prep B T ~ &  .. .;.~.,.,:..; :?$,h090$233 .k'W.5L:.4 ... : ..................... <:.;-:y;, . . 
. . . .  . . . . . . . . . . .  . . . .  ALS Paragon .:% :..- <XG&,: ,*.. ;a! .................. :,. ..>7ca5$i. ,,<.. .>!: ......... :., .... ,>a;  

Prep Procedure: H3 I ... ......... - . / Prep Batch Not Validated!!! Reviewed By: Review Date: 

) Nan-Routine Pre-Treatment? Y I N Batch: Re.Prep7 Y I N Batch: -__ Prep QASS I NCR? Y I N 

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

Matrix Class: liquid 

Prep Analyst: Derek B. ~ a d u d d C  

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

Balance: Cocktail: UG LLT 

Balance: Cocktail Pipet: T-002 

Aliquot Pipet: RS-015 

Prep Notes 

1 OB100P34 SMP 1 I As ReEalvsd 51 

2 1 0916023.2 SMP 1 1 As Received S1 

3 1 DOlb0233 SMP 1 1 As Received S1 

A 1 311090422-3804 MB 1 1 As R e s ~ i r ~ d  

5 1 3H090422-3902 MB 1 1 Ar Raceluod 

6 1 3H090422.3803 LCSD 1 1 As Received 

C~='""!S. . ..................................... -. ..... .... . . . . . . . . . .  
lug LOT* ................... .. ................... ..................... . -. -. ...................................... . .  - ................. . . . . . . . . .  I 

Spiked By: Derek 0. Cadull 001 Date: ?/&'a? 
wtnesse6 8y: y"-- 

;a$p~r\~~+~$E~Ot:S~,$r;FT$a~~~~~Bg:~^rZ~F'?~ .>....- $r."Zcll ;ij.r'r'r'r'r'r'ii~~~,>~~~~~.~~~~~&;i:~~~J:I.': '3 j'j<;:z > 
k;..~3.r:?s>t .,+:i?. ..:I!@~~$&&~.v .7T,. 1.5%:. uk!bn:~ntaida.~~@p: !+::. +:r:2. :...,> CK:. ..::.Y:: .:.... ;,:+ 

SO nlD Prep Cow Units P e p  Dale Alrluoi Jn ~s P a  
648 3GlU.05 2.827.459 DP:d*l 04127JOB 0.1 n l  RS-008 

\O 
.- 

Page 1 of 1 H3 Bench Sheet ALS Paragon Supersedes: ->-- 
Date Printed: 4/22/2009 11:47 LIMS Ver~lon' 6.2S5A 
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BatbreaE 3a$tit& of $t&mb.t?' ?L €$tckrutTogp 

,c$rtttkate ' &F rL7 @V 
l~C.54 5-04.c73 

Staadard Reference Material 4927~.  
Hydrogen-3 Radioactivity Standard 

% Standard liom--sen Mnreial (SRM) cm&b oi r a d i o h e  hyclrgen-3, u Kate, in. 5 mZ, of dhtjled ! 
mtater. ?he soluiian is wn-6 m a k~sezIedN1[ST ba-te-glars ampde. Th: SRM is i c d d  1 .  
fa k c  dbmdon of beta-p&o r n ~ c t i n ~ ~ e n i s  and far 5 e  s d t c u b g  o f r a d i o ~ ~ p r ~ ~ .  . . 

The SEW ampoule mn& +0&-3 with a total adisity of ?qp&ak€3.2 Wq. Hydrogep3 decays 
by b e t a - p ~ . ~ s i o n .  N& of tbe betapariicles escape the SRM ampoule. Doring the decay ' ' I 

. proms no photons are emitted A p p r ~ t c ~ ~ ~ s b i e l d e d  dose rates at sevPPal dismws (as of the referem 
h e )  are &err in n&.[aJ*. There is no deteotable eztad radiation. The SRM s h o d  be used by 
p-s qndlfied to handle radioadive material. 

i 
! .  

Tha SEM ampub containsody d$tincdw&a. ~ h c r c h  no &amid hazard. If tho ampodcis to bcopenod i 
to mmkr the solntion, tie rccammendcdprocedmc is on gaga 2 ' , ' 1  

! .  

1 
Tbc SXd should 'sL stored and usad at  a temperam.rsbcmu 5 and 65 O C  Tho sohti011 iz an m q a n s d  . 
ampauk shDGId& . .. Wit md kornoguncomd ulckxSsptanberUK1B. . . 

The akpoals (or a ~ y  &s&ent mntainer) &auld M y 8  be dearly marked as cimtainin~ sadiDaciivrr 
msteriaL I f fheampo~e$~or icd i t shonldbepacke&~~1abde&aods~pedinacmidance~th  ' 

the applicable national, W a t i o d  and c a k  rcgd~tion5. The 6 M m i  'in tpe emp& is a dangerous , . ' 
good @azerdcm d) bemse of theradioactivitg. . . 

. . ~rrp&on . . 
Thk Sbntard R@nce M a W  &as prepared in ihc Phpdcs Lnbomray, Imihg w o q  . . 
Radiozsvitg G r m  L% &am, Gsolrp Leade;.. The o d  teduicddireotion a r d p ~ m c & m z p m t ~  
leading to ccrt%cadon were provides by IL. L.m and M.P. Untenvem af thc Radiozxkity Group. 

Tho suppat aspsets invoked h the prepqtioq -tioq'and ksnznce of thi( SRM wmc coordbmtcd 
Ihrm@ rhe Stanoard iteferemMaterialsPmgam by J.WL Thmraq . 

B&M Coursey, Chief . I d & g  Rndiation Divisimi' 
. >  

Q&thusburgburg Maryland 20899 NancyM They ,  Chid 
June 1999 Stmdard Reiererrrc M a t d l 9  Pmpm 
Half-& and tautrmkcd October 2000 



Hthe SEMsoMon is to be dibaed, it is iecOAmbb8ed that the dinkg solullcm haw a composition 
comparableto that d tha SRM soiution. 

WBQ~ eye protection, plovsr; anapmtectiss clothing endwork over a tray* absorbent paperin it 
Wmk in a fume hood 

Sbakc the ampoule to wet all of the Winside surface of the dfoale. Retorn the ampoule to tlte 
q&hf position. 

Check that all at Beliqd has r i d  out of iha neok of the ampouIe. If necewxy2ge@ tap the 
- ' 

n& m sped the pmeess. 

, m&* thco& u p r i ~  Boon the-ow&tpartofthe ne*wiDh a saibe or diamond pen@. 

w t y w e t t h s  w e d  hha This rednces 0 e  ppagstionvelocitg and makes for a cleaner 
b r e d  

7) ~ o r d t h e  +u~enpri&tdth a papmiowel awippplpm, or asirppat jig. Positionthe smredlins wnrg 
! 

. fcmo you. Using a papm towel 0xwipe-1 to avoid crmbmhation, smp OE the top of tbe ampode by I 

pressingthe n m e s t p a r t  oftheneckawayiromyouwhilc pdkgthe @ o f t h e  ampodw towards 
' I  

yon. I 
I 

8) . Tramier the solutbn &om the ampoulc ping a pycnom~iar m a pipet rnith diapens& ban& 
, ~ ~ B Y M O ~  

I "  See ale  rcfc~erp [4y. 
! 



Radionuclide ' 

Reference time . 
asit ncLkitg of the soIntIon [c] 

Relative qanded  nnwMutY . 

.HydmgenS 

1200 EST, 3 Sepiember 1998 

6347 LBq-g-' 

0.72% [dl [el 

WOlopiealPmp&s: , 

. . 

~ a d i & e ~ i m p m i t i e s  

H@Iipes used 

' CaKbmtimmethod and me- 
inspiIment(s) . 

. 

None detkcted M 
Hydrogen-3: (4500 2 8 j d  k] ' ' 

4rrB gas counting d SRM 49278 nsing the NISX length-' - 
mmpensated in- gas prpportional counters and 
i n b c Q m p r k ~  of SFSs 4927W4927F using two 4nD liquid- 
scintKntionbmhiz@ms [h] 

. . 





[a] The Sieve* is the SI unit for dose qIlivaleuL See reference 111. M pSVSvis cqW to 0.1 mcm. 
Distanc8fiom Ampoule (cs): 1 30 ' 100 . 
Approximate Dose Rate (pSv/h): <O.l(Not detectable) 

[b] The shtedunmbintpis two thus ihcdardlincertainty. 
. . 

&sic thcprcfeucdnameforthe qn~tifyaotivItydwidedbythe totalmass ofthe sample, 
See referem [I]. 

[dl The repmied m y ,  af-ic W @fXW per unit maas) at the refer-:he m~ not 
memued dkctiybntm d M  h m e m e n *  and ~Icdaiim of otha qmztit;es. can 
be w e d  as y = f(%&zj. . . +), whmef is a rnatbemafi~funotion derived from the .as-ed 
model of the measmernmtpcass . 
The value, q,,, used for each input mi has a stadmd Uncmkin@, IC@,), that gmeraies a 
mesponding rmmtakiy m y, u,@) = [@/i%+l-u@J, a component of cornbind standard 
~ ~ t p  ofy. 

The a d a r d  once* ofy, us@), is the positbe sgoareroot of the mm of the squares 
of me componantr of wblncd stnndard mwhintg. ' 

~ h c  combined standerd 3 *kd by a cmmagt iador v ~ k  = 2 to obtsirr U, the 
expanded rmcirtahtj of y. 

Shce t cap be esgded %a: rhe possible asiimamdwluss of tb mansic ao5v:ty arc apjxoxirrmtcly 
n& di8hbuted 'Kfih appradmta stundard deviation ndyr ths unknown VOICE of ttc maseio 

i aFLmitgi8 believedto lie in the mruva!y f Uwith a level of mflence of approximat-4 95 
. . 

~ c & ' ~ e r i u f o r m a t i o n  ~n ~ S i m  of rmcsaaintiqsee referenoes p] and PI. 

T h e  v%m of a a c h s ~ ~ w m r m s d  andhencetbevahe of fhe emandedm@wmO 
it& is a best &alebas:d upon &&&rw b.2t k my appra&adylm-. 
is ro szy, the Lrmcerhinty of ih$ mmmi~@' is large & not vdl @a' 3 s  k truz.for 
rn-es evaluand hy satisdcai me&& (e.& & rc&c +ard d e & h  of the h e d  
dmXm 6 thenear Sm the msdc response% zppmhawly 50%) and  fm unwL2idies mhated 
byotharce'bods (which mald easQ be bccverstimted or lmder &Woy substmtial amam) 
mi &ownvslue of the e x o e n d e d m ~ i s  b e h d r o  Ee in +he mi-nal UUto 2U (LC.,&& . . 
a-laobx of2 of the esthatekvalue). 

[a The &hatedW af derecti~forradi(rrmdidic imprnities is 300 Bq-g1. 
. . .  

[ g  The stated unoertnintyis the standard i m ~ ~ ,  See reference M. . . 
pll Exkmi9c ~~~~~~~~~~~m~de on the ~ ~ 4 9 2 7 ~  solution during 1998 and 1999. 

The SRM 49ZIF aolntion was intercomparsd~?dh the SRM 49275 solution using liquid6Cintinatim 
EDrrnting. . . 

fl ~ & t i v a  &dm&taby of thc &at quantity+. ' 



n, Thc rclativc chaugein the cwut pGtitgy dX?ch by the rsleiipe chuge h tha i q u t  quantiyx,. 
If @Iir,l.(x,/y) = 1.0, thaa.192 ehang:'ilx, r&&al%chayemy. '. Lf@I&,l .(x&) = 0.05, 
iicn a 1% change inr, rcsull 'r e 0.05% chaogc h y .  

[q ~ ~ t l v e m ~ & i n t o f d i n e d s $ n d a r d l f 9 ~ ~ o f ~ t ~ t a y y , r o m d e d t o i w a s i ~ Q n t  t 
iigmes or lesa The ml&c ccrmpouerit of cmbmcd S k 8 n d Z d d u 1 1 ~ ~  ofy k w e n  by u,Q& e 
l$l$l *u(x,)@ = I$W .(x&) , <xJIr,. Thcmmnidvaluu1 ofu(x,)h;r, Iq/&,,l -(%&), andu,(y)/y, i 
alldimensionless @es, are Iirtedincobmns 3,4, aod5, respectively. Th~hns, thewluein cohnrm ,, 
5 is equal to the valne in mhrma 4 ZmBiplied by the w h e  in ooIonm 3. The input quantities are i 
-end$ oryqnearly so. Ehce the d a n c e s  are 7 ~ x 0  ar negligale. 1 

[m] TIC rcLtiv~ staoderdunmrhjrty cf h.r b d$&d by 3% r z w e  stmdud rmceriaing of> 6% 
of the half life). The rclreme sku&& rm:ntahty of i ii nc&W. 

In1 laUI$l-(xb) = Ih.tl 
. . I 

. EPJ ' The &b time is detaminedw cmmfiqg the pubes bm a gated ~tal.oonfrollul os871a?m. 
! 
I 
f 

'[a The standard u11-W far each undetected jmpmity that might reamably be e q e m d  to lx i . prcsmtis &imatcdto be c q d  to the e6bahdIimit of deteotiou for that impcity, ie. u(q)Lq = 
loo%, I@&[=@&) = { ( S ~ W C  per Bq & m Y ( r a s p i m a c  per Bq of R-3))-{(Bq of . 1 .  : .  
bpdty)/@q ofH-3)). Taus ufi)b is thcrcIstia change fn y if the b.p+ wme present with a 

' 

massic abtivity eqnalto the sahaied limi: of detection 

. irmmNm. 
.M ~ n t e m a ~ ~ d ~ ~ o o f ~ ~ ~ t a n d ~ t i ~ ~ ~ ) ~ ~ ~ ~ ~ ~ . l r m d b ~ ~ k - ~ u ~ ~ & ~ ,  

I 
1993. A@&B kum the A-mNatlonalS-dS -,I1 PI& 42nd Strsct, NEW Yaek, 
hT 10036, U.S& 1-212-WU900. 

p,~ M e m a t i d  ~rginizaii~n for S ~ ~ ~ t i c m  PO), ~ u i d ~  to rhe ~espbn 0.f in . 
Mmmment,  1993. Availablcb @ AmericanNalional Standards hlitute, I1 West4&d *et, ' i 
NewYo&,NII1IX136,U.S-A 1&l%642-4900. (UniadmdeiISO misdaneouSpablicatim 8s "IS0 

. . 
Guide to the tiipressiDn 1993";) i 

. . .  
' . W B . N . ~ ~ o r a n d ~ l i ~ ~ ~ j m ~ & ~ m u l ~ r h e ~ n ~ o f ~ ~ ~ ~  

Mcmmment Remlrs, MiST T e h i d  Note 1297,,1994. Ada& from +he Supetrintendent of 
' 

Docme.&> US. GmmmmtPlihting OE6ce, Washington, DC7.0407, USA. 

[4] 
National C-d & ila6atim Proicction and Meamemem Repon Na 58, A L b d b j o k  of 
Pndioanivby M m  Pm&es, Scumd Edition, 1985.. Availbb from the National Cow.1~2 , 

cn. Rsdiedo+Pratbaion and M~emencr,7S10 Woodmoet AWrm,e, Bethesda, hfD 20814 U.SA 

[I LL Luoas and M2. Unmegar,  C q r - e  ReYiCw and &-iiical'&aluafion of the Rb@Llj% of 
ZWum, J. Iiw.NatL Inst Stand. TeohnoL I05 %l-549 (2000). , , , 



. . 

I.4 $doiebcok No. pwojp:.i. 64g - 36i0. 6 5  
3610 . .5 

Canilnusd From a g a  

Sfnd ID: 648.3610.05 

Aofivity: 5141.07 dpmlmL 

MatrixComp. DIWATER 
Half& (y): 1.23E+01 
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RdiObgid E d  .a% &I.  .>y r *ai; 

ae&w;d;m&&gn-3~a&~a&o*a&~32m~'~&p.n'3decags 
by.bet+~+& w o n  N?n? of +.p bep&articles e s q e  ffie ~ ~ o u l e .  $-%.dewy 

ph6b;ns a%emittcd A ~ t e ~ l l ~ h i d d e d d o s ~ f a t e s  at s e a  && (;& &£therehm& 
time) are gmen m note [a]*. Thae is no detectable ~ n d i a t i m  &SBM should 68 used only bg 
~ ~ r ? n ~ @ % * % & $ % ~ ~ ~ ~ ~ ~  e ,,v. . 3. 8 .  ' pbrz , rk. :<, , 

<G 2.. ...a &! I . : .  . ! &-Y'. . A a &-..i-,~ w@f&&,$ .., - .f -. "*o. ..c. aws ; .q& 
5 s. *a JI 4s. ~t ' . . .: ' .: ., - . e..x -k P?W ' ,wm 

&~uqampoalcmntaipsoalg~ed"fm. ~~~~~~~~d lfthe ampoultistob~opencd 
t?$&m be.,B~.%fie yWd"dwis Q&PF 2. . ,.., .. ,A..g 

Storage and Handling 
" ' 'P I  . '  PJy .FI: 

. . 
,s.. * 

me S& shouldbe s b o & a h d d  s~mp&&6etw(1eb~.and 65 *C l%e i$&..Pone'd 
amp& shDnld rsmain W e  a,@ homogcm~ns %tn at lwtSepbmbor 2008 ', 
The ampinrle (or any h e q u u n t  cm~taiusr) ShorrId +ys ba  ole^ m a h i  a9 c&&u&dios& 
e a t  If thaampouleip harrrpmtPditshouldbepacked,marB~l/fabded,andsbippedin~~~ 
the appicatle natiansl, intemaintemstional and Eardtr re&&ns. The.eohrtion in tho ampoule is a d a n ~ m  
gmd ~ b u s m a t ~ ) b f f a n s c  ofihexa&a&&. . 

, . 
. Reparation 

T l h  Shdzrd Rsfsraw M a w  was prepared in tfie Phpics Iaboretmy, Iouizbg Rad%io2 m~m, 
R8dioacGpiigGronp.LR GronpLeader. 7% o d  teclmioa? d h c c t i c m z d ~ ~ ~ m e ~ p n 6  
le2ding to &catian wnr provided by 1L Lucas and MP. Gnrwega of &e Radi@a&iiy Group. 

Ihe snpport aspem inwkd m the pmp& &otinq and iqnaric~ oft& bis were mofiated 
tbrangh the StandardMerenca M a W h g t a m  b~ 3.WL Thmnas 

Wmbnrg,  Margland 20899. 
June 1999 
Half-life and tat rcvked October 2000 

Nanoy M Ttahoy, Chief 
Stmdard Referow Ma&aLsPmpm 



' 1) If the SRivfsclutiouis to be diluted, it issch~&d.th&tbodhtingsol~tim~ca,Fdrnpodtim 
cornperable to that of* SRM ?Ohtio~ . . .'. 

2) Weareyeprdtecticm, gloves, ~dpro-e daihing,pdwork.ovcr a tray* ahtmbentpaperin i t  
Wcagmefum~hood 

3) ,SWe fne ampou$.to wet an of thqi@de s n 6 w  of the amponla. ,Re~prnthc'ampoalc to thc 
. . . .' p+ghtP~silidK , .. , :..:. . , 

4) '&e&jhat h of thetheliS;.'d& ;gs drained~fffieidhihe&o& $de-ary, &y&p-thee 
, neck to speedthspx.5. . .?. 

6) Iightly wet t h q . 5 e b . i  This IPhis~.;hrces th-, csaclr~p@vnve1oi&y and & fqr &%&ks . . .  . I T & . :  . .  + .- . . '  . . .  . . .  .<. ~ ~ 

: .  
7)  old d~;eampon~e'&~'apaperto~a~~~a.mpp&jie, P&&w s d  line away 

6mmyon. Using a paper *el or wipe* aw!d c o n ~ s i t c m ,  snap off the t+ of theampunk by 
pre+thenarrmvestpaa &the ne&'away&dmynr w M e ~ g t h e t i p  &he amponletommk 
you ; ' . _  . : : ' .  . . :.,; 4 . 

, . > .  
8) Transfer the soMlPn frm the ampovle tIdn6.a PpencmW or a pipet kth~6kpi6~t~1~er i.& 

EEVEKPEEKEBYMOUTa , 

9) S e q  %, mxcd SRM aplrrtion $ a iIamoseslcd gh.8 ampouk, if ,pmable, to &s the 
evapm&onloas ' 

, .. 
, 3: , - . . I f "  , 



- . B .  F R E ' 9 l $ S 9 ~ & 4 9 2 7 ~  . :, .: . -3 - r *= '..;=r mzc -=-r E;.<--+ m-. - . &. . --&,- , , .. 
cwisa~a111~9, i IS. ,. : , . -... .... :? 

Wkosed . . 7- 

Qhi-ethod and meamring 
i n s b 4 s ) .  

4nB g a ~  wlmtklg of SRM 49x3 *the NLST I&- 
mmpmatedintemalgas proportima1 c ~ u n t e ~ s  arid 
inbcmnpism of SRMe 49273l4927P using iwoJmE EN- 
soinmtion nmltbg sgstems 'pl] - . .  . . . 

-. 





[g:. q ~ . ~ 9 e + d  * .x* my* m$-zY% 1-y.e.w 
memed%e,$y b17t rn mew,an+& c d b  of p~pan@& + hirr 
b~ eqemed zsy = f(x,,&$.: .r& where f 5 a d&~&%68&l d ' d d ' i r d  ffie h e d  
mod$ ofthe measurcmentprocess. 13 ., ,..: . .. : . . 

3 

l3.&!!$@I2 ?,%d p .e* iirpd 4 . ~ f $ i , . % . ? B : ~ d S r r m ~ ~ ~ >  u(?$, @at gat- P 
-?spun- unmtwdy my, q(y)  = 18y7&~-u$rJ%Zed a component of UI&&&W 

7: .~Fern%$V. .. ., , ,>- ?.a .,. ,, .;a: :.;j 
3 .d ? 

: I  t:, s.*T:.<,ys,. 

me mmbjncd standsrd & d t p  % % ~ P l i c d  $%~cavera$&r ofk =' 2 to'<* U, the 
expanded rmmMn8 d-7.. 

w 

I 

. ,  ..'.. ; .-" !re . ,, . .f!Q.F 8: .L ,. ..,: ,zu 3 - ' . , ,i! 
8 . ' c .s :.. 'W*,$ L*. - . . 

0i.i &a 
n &ep~ieverii8 thk SI unit fii ddse ;qSvah+ ~ e e , + z e ~ =  [ I ~ ~ % ~ - ~ S T  j s . ' ~ , .  . 

Distancoimm Ampoule (cm): 1" 30 7LXI I .stnr 

a~pr+a*a;!e ~ ~ f e , ~ w y ) ; , ~  ~io.,q?tdatec~?@ , , . 1 4  

':I:*+. ;,. . : L .. 



m it. z .1 .h  c b g e  in m?ur c p m d r y Y ~ k i d ~  by the re- ckaqc in thc input gum!ivqg=,. 
IF [@I&, -(;b) =?.O,,tbcn a I%.@gcbx, r.a.dk in al% &m@m~. If l&lia,l-(x?y, = 025, 
then a 1 5 d a g e  m.r , '~~~@lts  fP 800.5% change my. 

', I:: 

' ~ela(iv~com~onentof&~d~~baidllilccaaintsof~t~~~,mmdcdtotwo~st~mt 
wes m icsk ~ r ~ l a & e  compcompyent of wmbincd p n d d  mcm@b.ty ofg is gim by I@)& m 
[@/%I .u(.r,B = /@&I.(@) dk)h. Tht-sd~values of*&&,, l$/iir(ir,l-(&), ),d@)&, . 
all @madonlq c p d h ,  arc listed m coluqrms 3,4, d 5 ,  respcdivdy. %s, t h e d o c  m colnmn 
5i6e~to~~~incolrmm4mnlti~bgthcwlne~cblumn3. Themputqaantitiesare 
indepu&nt, orvqnearlgso. Hence t h e d a n c e s  mzep mn@ig&lc. ' ' - . . . 

[qj The skudad un-idr each +t&sd impmjtg tbat might mawml& bc."+ectia to be 
,,preseqt is q$ated to be c p l  to tpe es+iEd,et of d@i*~,fm +t iplpmit~, 5'. u ( e  = 
,10096. l+/8~,,l-~#) = {response ~r Bq oi,1m~nn~7(r&o~e p'm %q .af H-3)j:{(Bg of 
kq&y)I(Eq of H.3)). Thns q(w ir thcreiative ~h@% my 3 the bqn&y were present with a 
: massic a$iv$y equal to ib estimated limit of detection , a  . . :. 

.p.. I&#@ ~i5nkation for S$pdq+tlm! @o),..* ,* -n.@ Un& in 
, ~emu&,l993.. ~ p a i l a b l e ~ . ~ ~ ~ a & ~ ~ ~ l l  ycst4w Skeet,' 

.$T&~Yo& N?il0,?36, USA, 1-2i%6$2.400. @te$nndpr'9sO .. :.: d ~ e ~ p u b I i c ? . t i o 1 1 ~ , a s ~ O  
..  id^ to ffie.Wenion ",93'.) ' .. . . . 

.. .. . . 
13, ,;, '6. ii ~ T z y l o r  Fsc;g* t9h.E&*6~&g & m + g  tjle U."~wt=iiQJ of NIST , 

&-.W, W . T & d  Note 1291h.e ~ w i ! a N e : h  the S n p - m  of ' 

Dements, US. G m e n t A i 0 . W  ~ c e , W ~ ,  DCZ04M04MU;5;4. . . ' ;' 

,141 Natimal Council on R&@OLI Pratecrion a d  ,.-y- N c p m r  No. 58; A Emdbook of 
Raciorrcaiiry ~enwremems ~emndE&oq 1985. AiraJhbIefmm the Naeonal 'Qrmdl . 
an Rediatioo htcctim md Meapreme&,79J0 WoadmantAvenq~,Bcth~ . . IdD 20814 U.SA . . 

I M, 3-L Lncna and M9. U~,&?&&ornprdmpe -.& @icalGvnpuriion of the E+L@ Bf 
. , @: Nail In6 Stand:'Teohnsl. , 105,.%1-9 , ,  . (2P9Oj:' .> ,  "" . 



LS6000 H-3 Swipes Background Determination 
Interim control limits are established from the initial calibration for the geometry of interest. Limits are +I- 3 standard deviations 
from the initial unquenched calibration blank data. Once enough historical data is acquired, new historical limits are set as follows: 
Control limits for reagent blanks are established from 30 individual historical data points (10 batches). Limits are +/- 3 standard deviations 
from 30 individual historical data points. Individual reagent blanks and the average of reagent blanks from each batch are in control if the 
Count Rate (CPM) is within the established control limits. 

CURRENTLY UNDER INTERIM LIMITS! 

Updated 10/29/09 mh 

COUNT 
DATE 

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

Individual Reagent Blanks 

Total Cts. 
1288.8 
1328.4 
1272.6 

LCL 
3.49 
3.49 
3.49 

Average of Reagent Blanks 

Mean 

7.20 

# 
1 
2 
3 

LCL 

3.49 

UCL 
8.24 
8.24 
8.24 

Pass? 
PASS 
PASS 
PASS 

UCL 

8.24 

Count 
Rate 

(CPM) 
7.16 
7.38 
7.07 

Sample ID 
3H090422-3CB1 
3H090422-3CB2 
3H090422-3683 

Pass ? 

PASS 

count 
Duration 

(m) 
180 
180 
180 



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

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

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

Updated 10/29/09 mh 
COUNT 

DATE 
10/27/2009 

10/27/2009 

10/28R009 

# 

1 
2 

3 

Sample ID 
3H090422-3CB1 

3H090422-3CB2 

3H090422-3CB3 

Count 
Duration (min.) 

180 

180 

180 

Average count 
Duration (min.) 

180 

Count 
Rate (CPM) 

29.98 

28.89 

30.01 

Batch Average 
Reagent Blank 

29.63 

Lower 
Control Limit 

28.41 

Upper 
Control Limit 

30.84 



 DAILY INSTRUMENT PERFORMANCE CHECKS - LS~OOO (LL OFF, LUMEX OFF) 
l ~ a i l y  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 EXF' 2/17/2010 EXP 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/09. mbc 

Historical Control Limits as of 06/12/09 MH 
Decav Col~ected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

Decay Corrected 

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

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



I DAILY CHECK LL ON "TC SOURCE- LS6000 I 
"TC standard SPIKE 
836.3020.70 KNOWN ACTlVlN 

17/25/2008 REF 58000.38 dprnlg I 
17/25/2009 W P  58000.38 dpm 

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04108109. mbc 
Historical Control Limits 6/12/2009 

Blank Quench # sDike 
UCL 21.36 52.5 11454.01 

Mean Value 17.11 50.0 10187.61 
LCL 12.85 47.5 8921.21 

1 Obs# 1 Date I Blank C.R. ( Pass ? I Quench # I  Pass I Spiked C.R. I Pass ? I 
122 1012612009 16.9 OK 49 OK 10005 OK 
123 10/27/2009 18.9 OK 48.4 OK 10076 OK 
124 10/28/2009 16.2 OK 50.2 OK 10045.7 OK 

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



Liquid Scintillation Counter 

Quality Control Data 

Daily Instrument Performance Checks 



 DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, L W X  OFF) 
l ~ a i l ~  rPCs consist of the following standards; 

Efficiency Check - 
Beckman Tritium Standard 
Lot HNZ0202 

101900.00 dpm 
2/17/2005 REF 

Beckman C-14 Standard 
 LO^ C N Z ~  i i 2  

98500.0 dpm 
2/17/2005 REF 

2/17/2010 EXP 2/17/2010 EXP 
INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04108J09. mbc 

Historical Control Limits as of 06/12/09 MH 
Decay Corrected Tritium Carbon-14 

UCL 70748.54 80439.21 
Mean Value 67379.56 76608.77 
LCL 64010.58 72778.33 

Decay Corrected 

Obs - H-3 CPM H-CPM PASS? C-14 CPM PASS? I 
144 11/26/2009 51210.50 67041.06 OK 76733.9 OK 
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DAILY CHECK L L  O N  ' ' ~ c  SOURCE- LS6000 I 
"TC standard SPIKE 
836.3020.70 KNOWN ACTIVITY 
7/25/2008 REF 58000.38 dpmlg 

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 # g& 
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 ? (Quench #I Pass I Spiked C.R. I Pass ? I 
144 11/26/2009 14.6 OK 50.3 OK 10189.8 OK 
145 11/29/2009 18.2 OK 51 OK 10512 OK 
146 12/1/2009 19.2 OK 51.2 OK 10647.8 OK 
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