ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division

December 30, 2008

Mr. Mike Barsa

Cabrera Services, Inc.

103 E Mount Royal Ave. Ste. 2B
Baltimore, MD 21202

Re: ALS Workorder: 09-12-056
Project Name: Forest Glen Rad Scoping Survey
Project Number: (8-3800.04

Dear Mr. Barsa:

Two wipe samples were received from Cabrera Services, Inc. on December 7, 2009. The samples were
scheduled for the following analysis:

Tritium pages 1-86
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,

ALS Laboratory Group
Lance Steere
Senior Project Manager

LRS/mh
Enclosure (s): Report

ALS USA, Corp
Partofthe ALS Labaratory Group
225 Commerce Drive Ft. Colling, Colorado 80524
Phone (970} 490-1511 Fax (970) 490-1522 www.alsenviro.com
A Campbell Brothers Limited Company




ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0912056
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04

Client PO Number:
Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SUD3-BIAS-02 0912056-1 WIPE 18-Nov-09 12:50
SUD3-BIAS-03 0912056-2 WIPE 18-Nov-09 12:55
Page 1 of 1 ALS Laboratory Group -- FC

LIMS Versior: 6.317A Date Printed: Monday, December 07, 2009



“1ojeuiBuo Aq paunejel juid (uoBried) mojjed [ sjym (TORNQINSIO

*sjusunuos Japun sajAjeue ayisads sjealpuy ,,

1lad Law h@ :(suo eyd) pUOZ But]

Auedutog [SaL’) Auedwoy (soert) sixpigoz wiod
e ajeq QP 2wl Lg-L-€] @&
allep vu«:tn_.; T a1 KE U BweN pajllig
alnjeubls anjeublg 6002/¥/21
fz) :Ag panieosy ﬁ@u w\sg Ytg pamassy - gif 0] peplUgns
- Auediuog EATA] Auediliog paufiLeiep sem sisAieue jo fissassu (pun piey ‘'gi/LL pPajoajjoo sejdules seiq feucRIpPY
awig a1eq IQ.QM_I aw]] 0 ajeq leawg=Ns
BWEN pSULd ey 7T ewen _uﬂc_.i_ Aaning |esiBojolpey Xeuuy Uslo 353104 DINVHM
ameubls At aneublg zZ 'SIAURILIOD 10 J3qUINU [2)0 ] Z ysel ‘po 00ge-s0]
(Z) :Ag paysmburay) (L) ARG paysinbuiiay ISUIMWOD
X
X
X
X
X
X
X
X
y, L | s SGZh | 60/8HLY £0-SvIg-£oNs
” L s 052) | 60/ Y Z0-SvIg-c0Ns
al .
3 s8]
= -] = =
i m X ()
= : 5 Lowyl | ejeq ai ejdures
m. @
g
=
=3
E Sjustuttos JBpun Ajisads 10 poyeil el
(=]
o
[«
20212 A 'elowneg
‘ . -SSal
82 oINS ‘ony BAoM Junoy I g0l S50 PPY
soopag BlalqeD ‘Aueduiod
£2818-ZEE-0Lb xed
LL18-CEE-0LF [uoyd
esleg [geyaly . 01 Moday

BN 0} WMy “ﬂmﬂw@ﬁ S AGYSRY ..@::ohw:hz 1 (oo o)

MY "SI OV My (skeidues

fanng Buidoog pey ua|s }sa104

"oN / awiep yoeford|

*o T abeq

80/70/2) =Bd

Apojsn9-jo-ureyd
mv S0 T T (J  (argv7)saquny uojssasay

Xed ZZ5L-06v (026) LLSL-06Y (026) 40 LISL-CPP-008
2508 OO0 'suljjoD Hod  8Al] S2I8WW0D 522

dnoug Aiojeioqe] SV



ALS Laboratory Group - Fort Colling

CONDITION OF SAMPLE UPON RECEIFPT FORM

Client: CA—(O{‘E,V A Workorder Ne: 04 | X0 S b

Project Manager: LS Initials: DT Date: |- -0 9
1. Does this project require any special handling in addition to standard Paragon procedures? YES
2. Are custody seals on shipping containers intact? NONE @ NO
3. Are Custody seals on sample containers intact? ANON, YES NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? @"EQ NO
s. Are the COC and bottle labels complete and legible? 6_’}59 NO
6. s the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. @ NO

of containers, matrix, requested analyses, etc.)

7. Were airbills / shipping documents present and/or removable? propOFF| (YES NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) YES NO
9. Are all aqueous non-preserved samples pH 4-97 N/A YES NO
10. Is there sufficient sample for the requested analyses? @9 NO
i1, Were all samples placed in the proper containers for the requested analyses? YES NO
12. Are all samples within holding times for the requested analyses? @ NO
t3. Were all sample containers received intact? (not broken or leaking, eic.) ('Y]EQ NO
1. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) VES NO

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

> Do perchiorate LCMS-MS samples have headspace? (at least 1/3 of container required) @ YES NO

16. Were samples checked for and free from the presence of residual chlorine?
(Applicable when PM has indicated samples are from a chiorinated water source; note if field preservation @
with sodium thiosulfate was not observed.)

YES NO

17. Were the samples shipped on ice?

3%

15. Were cooler temperatures measured at 0.1-6.0°C? IR gun used*:  #2 #4 OR,?B, YES NO
Cooler #:
T 17T
Temperature (°C): t# L.k

No, of custody seals on cooler: )
BoT
Survey/ External pR/hr reading: | -
Acceptance
Jinformatiar: Background pR/hr reading: I

Were extemnal pR/hr readings < two times background and within DOT acceptance cn'ten'a?@/ NO/NA (Mno, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABQVE, EXCEPT #1 AND #16

If applicable, was the client contacted? YES / NO/ NA Contact: Date/Time:

V4 _
Project Manager Signature / Date: ’// % f 7// ?/ G?
. / a

*IR Gun #2: Qakton, SN 29922500201-0066 *IR Gun #4: Oakton, SN 2372220101-0002

Form 201r22 xls (6/1/09) P 1 of (
agelo



D941 2056 Page 1 of 1

Fromn;  Origin ID: ODMA (410) 332-8177 Ship Date: 04DEC09

Mike Barsa Fedsz, Actigt 2.0LB

CABRERA SERVICES . Eqress CAD: 423978511"“[\;151"9090

103 E. Mount Royal Ave .| Ascount#:

Ste 2B Delivery Address Bar Code

Baltimore, MD 21202

J0930090731202)

|

|

|

L \~

SHPTO:  (970) 490-1511 BILL SENDER Ref#  08-3300.04 Task 200
Lance Steere Invoice # '

ALS-Paragon Dot

225 COMMERGCE DR

FORT COLLINS, CO 80524

MON - 07DEC A2
N | \ 798192995533  STANDARD OVERNIGHT
i Hi {44 80524
f co-us
iAo il [ XH FTCA DEN

After printing this label:

1. Use the 'Print’ button on this page to print your label to your laser or inkjet printer.
2. Fold the printed page along the horizontal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

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

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

https://www fedex.com/shipping/html/en//PrintIFrame.html 12/4/2009



ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING BERVICES

Environmental Division
Fort Collins, Colorado

Tritium
Case Narrative

Cabrera Services, Inc.
Forest Glen Rad Scoping Survey -- 08-3800.04
Work Order Number: 0912056

1. This report consists of the analytical results and supporting documentation for two wipe samples
received by ALS on 12/07/2009.

2. These samples were prepared according to procedure SOP700R10, with procedure
modifications outlined in QASS 379412.

3. The samples were analyzed for the presence of tritium according to procedure SOP704R9. The
analyses were completed on 12/25/2009.

4. Upon analysis of these samples, it was noted that the quench factor (H#) was outside of the
current usabie calibration range for the associated QC. Thus, an approximate volume of 10
pL of nitro-methane was added fo 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
pCifsample.

laboratory control sample duplicate {LCSD) was prepared in lieu of a client sample
duplicate.

7. Sample 0912056-1 had a "Windew 2" count rate of 27.17 cpm, below the lower control limit of
27.30 cpm, determined from calibration on 12/24/2009 through 12/25/2009. For this analysis,
“Window 2" is monitored for high-energy beta contamination, therefore no contamination is
observed and the data quality is not believed to be affected.

8. No further anomalous situations were encountered during the preparation or analysis of these
samples. Afl 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.

%m&é@@u /:2/3 o/o%
Jean Anderson Date

Radiochemistry Primary Data Reviewer

%A A 0&&77/‘, 1~30-0%

Radiochemistry Final Data Reviewer Date




Section 1

CHAIN OF CUSTODY



ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0912056
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number:

Client Sample Lab Sample | COC Number | Matrix Date Time
Number Number Collected | Collected
SU03-BIAS-02 0912056-1 WIPE 18-Nov-08 12:50
SU03-BIAS-03 0912056-2 WIPE 18-Nov-09 12:55

Page 1 of 1 ALS Laboratory Group -- FC Date Printed: Wednesday, December 30, 2009
LIMS Version: 6.321A
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ALS Laboratory Group - Fort Collins

Y L S CONDITION OF SAMPLE UPON RECEIPT FORM

Client: C/D( b Yo v A l WorkorderNo: 0G4 1 X 08 b
Project Manager: LS Initials: € DY Date: |9 - T-09
i. Does this project require any special handlirg in addition to standard Paragon procedures? i YES @
x Are custody seals on shipping containers intact? ! l\lQ_Ii’_E\' @ NO
3. Are Custody seals on sample containers intact? C@QN}) YES NO
4. 1s there a COC (Chain-oi-Custody) present or other representative documents? | @ NO
5. Are the COC and bottle labels complete and legible? | (ves) | wo
6 Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. i @ NO
of containers, matrix, requested analyses, etc.)
7 Were airbills / shipping documents present and/or removable? DROP OFF 61};_5‘) | NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) @ YES | NO
s Are all aqueous non-preserved samples pH 497 o ' CYES | NO

10. Is there sufficient sample for the requested analyses? @ * NO
1. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within holding times for the requested analyses? YES | NO
13. Were all sample containers received intact? (noi broken or leaking, etc.) {?:E_S){ NO

. 8 iring ce (VOC, , , Rx , i i
e e g v s VG RO L e ™ (@) | o
B Do perchlorate LCMS-MS samples have headspace? (at least 1/3 of container required) I@ Y OYES i NO

16. Were samples checked for and free from the presence of residual chlorine? | :
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation i @ YES ; NO

| i

with sodium thiosulfate was not observed.}

17. Were the samples shipped on ice? | YES
X RAD
18. Were cooler temperatures measured at 0. 1-6.0°C? IR gunused*:  #2 #4 | ONLY I YES QT_O)
Cooler #:
coT T T
Temperature ("C): [
No. of custody seals on cooler: ]

ToT

Survey! External pR/hr reading: §

Acceplance

{rfarmation Background uR/hr reading: I

Were extermnal uR/r readings 5 two times background and within DOT acceptance criteria?(’ YES/ NO /NA (1 no, see Form 008.)

Addifional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE. EXCEPT #1 AND #16

r

W applicable. was the client contacted? YES / NO /NA  Contact: _ : Date/Time:
Project Manager Signature / Date: £ 4 / ]/ —’)' {
R I
*[R Gun #2: Oakton, SN 29922500201-0066 *IR Gun #4: Oakton. SN 2372220101-0002

Form 201r22.x1s (6/1/09) Z
Page 1 of




OQI%OSL’ Page 1 of 1

From: Origin ID: ODMA {410) 3328177 Ship Date: 04DEC09

Mike Barsa FedEXc ActWet 2018

CABRERA SERVICES Jode | CAD: 42397B5/INETI090

103 E. Mount Rayal fva Account, $™

Sie 2B Delivery Address Bar Code

Baltimore, MD 21202

SHPTC:  (970)490-1511 BILL SENDER Ref#  08-3800.04, Task 200 \
Lance Steere E\éo;‘ce #

ALS-Paragon Dopt #

225 COMMERCE DR
FORT COLLINS, CO 80524

_ MON - 07DEC A2
. oy (o0 798192995533 STANDARD OVERNIGHT

;W ‘ 80524

idhaang) XH FTCA DEN

[

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

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

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

| ARG § A o A PO P\ AR S | AL e ) o NEARRT b o R L 12/470N0



Section 2 9

SAMPLE RESULTS SUMMARY
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QC RESULTS SUMMARY 9
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Tritium Analysis By Liquid Scintillation
PAl 704 Rev 9
Method Blank Results
Lab Name: ALS Laboratory Group -- FC
Work Order Number; 0912056

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

Lab ID: AHOO1208-2MB | Sample Matrix: WIPE Prep Batch: 3H091209-2 Final Aliquot: 1.00 sample
R L . Prep SOP: PAI 700 Rev 10 QCBatchlD: 3H091209-2-1 Result Units: pCifsample
Date Collected: 09-Dec-09 Run 1D: 3H091209-2A File Name: B60_04_122401
Date Prepared: 09-Dec-09 Count Time: 60 minutes

Date Analyzed: 24-Dec-09

CASNO Targef Nuclide Result +/- 2s TPU MDC Requested | Lab Qualifier
. MDC
10028-17-8 H-3 1.3+-20 3.2 20 U
Comments:
QualifiersiFlags: Abbreviations:

U -Resultis less than the sample specific MDC. .
TPU - Total Propagated Uncertainty

¥1 - Chamical Yield is i control at 100-110%. Cuantitative Yield is assumed.

Y2 - Chemical Yield cutside default limits.

LT - Resultis less than Requested MDC, greater ihan sample specific MDC.

MDG - Minimum Detectable Concentration
BOL - Below Detection Limit

M - Requested MDC not met.
B - Analyis congentration greater than MDC.,
B3 - Analyte concentration greater than MDG but less than Reguested MDC.

Data Package ID: H309712056-1

Date Printed: Wednesday, December 30, 2009 ALS Laboratory Group — FC Page 1 of 1
LIMS Version: 6.321A
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Tritium Analysis By Liquid Scintillation

PAl 704 Rev 9

Laboratory Control Sample(s)

Lab Name: ALS Laboratory Group -~ FC

Work Order Number: 0912056

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

" ‘LabD: 3H091209-2LCS

Sample Matrix: WIPE

Prep Batch: 3H091209-2

Prep SOP: PAl 700 Rev 10 QCBatchlD: 3H091209-2-1

Date Collected: 09-Dec-08
Date Prepared: 09-Dec-08
Date Analyzed: 25-Dec-09

Run ID: 3H091208-24
Count Time: 60 minutes

Final Aliguot: 1.00 sample
Result Units: pCifsample
File Name: B60_04 122401

CASNC Target
Nuclide

MDC
Results +/- 2s TPU

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8 H-3

114 +~ 18 ) 3

i13

101

85-115

P

Comments:

Qualifiers/Flags:

U - Resullis less than the samale specific MDC.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

Y1 - Chemical Yield is in control at 100-910%. Quantitative Yield is assumed.

Y2 - Chemical Yield oulside default limits.
L - LCS Recovery below lawer contro! limit.
H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.
M - The requested MDC was not met.

M3 - The requested MBC was not met, but thereportad

activity is greater than the reported MDC.

Data Package ID: H30912056-1

MDC - Mintmum Detectable Concentration

Date Printed: Wednesday, Decemnber 30, 2009

LIMS Version: 6.321A

ALS Laboratory Group —- FC

Page 10f 2
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Lab Name

Work Order Number.
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Laboratory Control Sample(s)

. ALS Laboratory Group — FC

1 0912056

: Cabrera Services Inc.

: Forest Glen Rad Scoping Survey 08-3800.04

Lab ID: 3H091209-2LCSD

Sample Matrix: WIPE

Prep SOP: PAl 700 Rev 10
Date Collected: 09-Dec-09
Date Prepared: 08-Dec-08
Date Analyzed: 25-Dec-08

Prep Batch: 3H091209-2
QCBaftchID: 3H091208-2-1

Run ID: 3H091208-2A

Count Time: 60 minutes

Final Aliquot: 1.00 sample
Result Units: pCi/sample
File Name:B60_04 122401

CASNO

Target
Nuclide

Results +- 2s TPU

MDC

Spike Added

% Rec

Control
Limits

Lab
Qualifier

10028-17-8

H-3

114 +- 18

113

101

85-115

P

Comments:

Qualifiers/Flags:

U -Resultis less than the sample spacific MDC.

LT - Resuitis less than Requested MOC, greater than sample specific MOC.
Y1 - Chemical Yield is in cantro! at 100-110%. Quantitative Yield is assumed.

¥2 - Chemical Yield outside default limits.
L - LCS Recovery below lower contral limit.
H - LCS Recovery above upper contral limit.

P - LCS Recovery within contro! limits.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported

activity is greater than the reparted MDC.

Data Package ID: H30912056-1

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable Concentration

Date Printed: Wednesday, December 30, 2009

ALS Laboratory Group — FC

LIMS Version: 6.321A

Page2of 2

13



Tritium Analysis By Liquid Scintillation
PAI 704 Rev 9
Duplicate Sample Results (DER)

Lab Name: ALS Laboratory Group -- FC
Work Order Numhber: 0812056
Client Name: Cabrera Services Inc.
ClientPraoject ID: Forest Glen Rad Scoping Survey 08-3800.04

Sample Matrix: WIPE

Prep Batch: 3H(91208-2

Final Aliquot: 1.00 sample

Field ID:
e Prep SOP: PAI 700 Rev 10 BatchiD: 209-2-1 is: i
“Lab ID: i2H091208-2LCSD P QCBatchlD: 3H091209- Prep Basis: As Received
Date Collected: 08-Dec-08 Run ID: 3H091208-2A Moisture(%:): NA
Date Prepared: 09-Dec-09 Count Time: 60 minutes Result Units: pCi/sample
Date Analyzed: 25-Dec-09 Fite Name: B60_04_122401
CASNO Analvte Sample Duplicate DER | DER
yt Result +/- 2sTPU MDC Flags Result +/- 2 s TPU MDC Flags £im
10028-17-8 H-3 14 +-18 3 P 114 +/- 18 3 P 0.00078 2.13
Comments:
Duplicate Qualifiers/Flags: Abbraviations:
U - Result is less than the sample specific MDC. TPU - Total Propagated Uncerainty
Y1 - Chemical Yield is in controf at 100-110%. Quantitative vield is assumed. DER - Duplicate Error Ratic
Y2 - Chemical Yield culside default limits. EDL - Balow Detection Limit
W - DER is greater than Warming Limit of 1,42
NR - Not Reportad
D - DER is greater than Control Limit of 2.13
LT - Resultis lass than Requast MDC, greater than sample specific MDC
M - Requested MDC not met.
M3 - The requested MDC was notmet, but the reporied
activity is greater than the reported MDC.
L - LCS Recovery belaw lower control limit.
H - LCS Recovery above upper centrol limit.
P -LCS, Matrix Spike Recovery within control imits.
N - Matrix Spike Recovery ouiside contro! fimits
Data Package 1B: H30912056-1
Date Printed: Wednesday, December 30, 2009 ALS Laboratory Group ~ FC Page 1 of 1

LIMS Version: 6.321A
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Lab Name

Tritium Analysis By Liquid Scintillation

Work Order Number: 0912056

Client Name
ClientProject ID

PAI 704 Rev 9
Sample Results

1 ALS Laboratory Groug —FC

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

' Field ID: ‘SUDI-BIAS-02 Sample Matrix: WIPE Prep Batch: 3H091208-2 Finat Aliguot: 1.00 sample
Lab.ID: 0912056-1 B e Prep SOP: PA] 700 Rev 10 QCBatchiD: 3H091208-2-1 Prep Basis: As Received
it Date Collected: 18-Nov-09 Run ID: 3H091209-2A Moisture(%): NA
Date Prepared: 09-Dec-09 Count Time: 60 minutes Result Units: pCi'sample
Date Analyzed: 24-Dec-09 Report Basis: As Received File Name: BGO_04_122401
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested | Lab Qualifier
MDC

10028-17-8 H-3 G5+-18 3.0 20 U
Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

¥4 - Chemical Yield is In control at 100-110%. Quantitative Yield is assumead.

Y2 - Chemical Yield cutside default limits.

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

M3 - The requested MDC was not met, but the reported

activity is greater than the reported MDC.

M - The requasted MDC was not met.

Abbreviations:

TPU - Total Propagated Unceriainty

MDC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H308712056-1
Date Printed: Wednesday, December 30, 2009 ALS Laboratory Group -~ FC Page 10f 2

LIMS Version: 6.321A
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l.ab Name

Work Order Number
Client Name
ClientProject ID

Tritium Analysis By Liquid Scintillation

PAI 704 Rev 9
Sample Results
. ALS Laboratory Group -- FC
1 0912056

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

LablD: 0912056-2

Fié[d,ID: SUO-BIAS.0Z Sample Matrix: WIFE

Date Prepared: 09-Dec-09

Prep Batch: 3H091209-2
Prep SOP; PAl 700 Rev 10 QCBatchiD: 3H091209-2-1
Date Collected: 18-Nov-08 Run 1D: 3H091208-2A

Count Time: 60 minutes

Date Analyzed: 24-Dec-09 Report Basis: As Received

Final Aliquot: 1.00 sample
Prep Basis: As Received
Moisture{%): NA
Result Units: pCi/sample
File Name: B60_04_122401

CASNO Target Nuclide

Result +/- 2s TPU

MDC

Requested
MDC

Lab Qualifier

10028-17-8

H-3 0.7+-18

3.0

20

Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yisld is in control at 100-110%. Quantitative Yield is assumed,
Y2 - Chemical Yield outside default limits.

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

activity is greater than i
M - The requested MDC was

Abbreviations:

he reported MDC.
not met.

TPU - Total Propagated Uncertainty

MEC - Minimum Detectable Concentration

BDL - Below Detection Limit

Data Package ID: H30912056-1

Date Printed: Wednesday, December 30, 2008

LIMS Version: 6.321A

ALS Laboratory Group - FC

Page 2 of 2
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RAW DATA
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FRESET TIME
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[OUR TR a1

CDOTA AT -

COUNT BLANE 3
TWO FPHA&SE 4
SBUINTILLATOR:

G0 00

ML
b
LIGUID

LOW LEVEL

CHAaMs
CHAN

| WO

Jo.0 -
‘Q'BO " i:j e

4 YE&

PO 0

AlFHA-REETS DISCRIMINATIO

el

s FHEMIMEN

-

ICH =
141 T
LLIME X s

H&LF LIFE

N

HE )

RAQLO  KERROR: 1.78
AERROR 2 20, 00

NCH

ot

£

8 VES -

NG
MO
18]

Il Y e

LT

Pl GG B

~-SaMRL s -REREAT
REFLICATES
CYCLE PREPESATH
LE REJ:
CORRECTION DATE:

FECTOR »
FACTOR

PiaEE s

R DRG0P

i

B 7

1.00
.00

R

-3

R

t-+ 1 kx E{
e e e

GO0
GO0

HES.
BEG.

- FERINTER

REZ232

none

SUE:

SuBs

MIN

SO, 00 129,28
&HO,00 115.8
HO, 00 1171
S0, 00 LET 8
&0 00 LE29.7

&0 .00
A0, 00 124,73
&0, 0D

CEM

& o BE
7.07
72
7 08
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FL 20

Fadbn
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LRERROR
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BSF version
Instrument Type
Data Capture Date
uUser Filename

User Number

User Id

User Comments
Preset Count Time
Calculation Mode

H# selected

Sample Repeats
Printer output Mode
Blank Count

IC# or SCR Selected
Replicates

RSZ232 Output Mode
Two~Phase Selected
AQC choice

Cycle Repeats.
scintillator Choice
Lumex Selected

Low Sample Reject Count

Low Level Selection

Half Life Correction Date
Window Limits window 1

Preset %Error Isol

Norm Multiplier Isol

Background cpPM-1

window Limits window 2

Preset %Errofr Iso2

Norm Multiplier Iso2

Background CPM 2

Alpha/Beta Discrimination

Sam Rack
36-1 60.00
36-2 60.00
36-3 .
36-4 60.00
36-5 60.00
36-6 60.00
36-7 60.00
36-8 60.00

CoN VB W

Time

129.
115,
117.
127,
129.
126.
126.
130.

H#

WL~ 0010000

B60_04_122401

.
: LS 6000
: 24 pec 2009 18:58:48

3H: 5-ML,10-ML
LS6000

: 60.00
1 CPM

: YES

.

» §TD

t NO

: LIQUID
: NO

: 0

: YES

! none

: 50.00

: 1.75

: 1.00000
: 0.00

: 450.00
: 20.00
: 1.00000
: 0.00

: NO

CPM Isol X%Errl

[22Y 2]

6.58 10.06 340.
7.07  9.71 27.
7.23 9.60 27.
7.58 9.38 28.
6.75 9.94 29.
4.93 3.20 28.
4,92  3.20 27.
7.45 9.46 28.
Page 1

S N NN N

CPM IsoZ %Err2

[s]elelelelsl

: g:\...\Ls WINCONNECTION\DATA\USERO4\UN122401.BSF

ElTime

.48 61.11
.37 122.30
.32 183.45
.43 244.65
.44 305.84
21 367.02
.22 428.20
.48 489.41

ﬂ,
Wm-,lﬁ -of

21
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Section 6

QUALITY ASSURANCE
SUMMARY REPORTS
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L k! K ;

. 9 § - . . M H N H
. s " i -

ALS Laboratory Group - Fort -.Collins_
QUALITY ASSURANCE SUMMARY SHEET

PARW.0.#/BATCH ZHpG/209-2
TEST ?H
METHOD ~ frep
SOP/REV (PREP) o0+ {D

SOP/REV (ANAL)

Briefly document any QA or otlier problems or deviations associated with the analysis of
samples. Problems couid result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation. of minor
deviations necessary due 1o unique DQO’s or sample characteristics.

Gow 12{o%ls4

w Samples in work order 0912056 consisted of swipes in a liquid scintillation vial with 5 111]

‘%\\_ of water. 15ml of UG LLT were added directly to the original vials, all stickers were

\‘? removed and vials cleaned with methano! before submitting. '
Due to limited sample volume, no sample duplicate or MS were prepared; for additional

3 quality control 2 LCS duplicate was prepared.

% The CB, MB, LCS and LCS duplicate were made using swipes folded in half and placed
into a llqu1d scintillation vial. 5 mi of DI water were pipetted into the vial using a
calibrated pipette and 15 ml of UG LLT added. For the Tritinm LCS and LCSD, 0.1 ml

. of water was removed with a pipette and 0.1ml of Tnﬁum spike was added.
Gopo 2 29(67

w/z,_s?/z; S,

TECHNICIAN/ANALYST paTE (2-0T7 - 6F

* DEPARTMENT MANAGER ' patE_ (2[4 (09

T W N ' |
1ol ?9 4 1 2 ‘ FORM 30216b.doc {4/22/04)
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A

P

L Cedificafs | 219 2558

Standard Reference Matétial 49278 "~ <
~Hydfoén-3 RadiGactivity Standard > > »

i%!; Pational Institute of Stamdards & Terhnology |

.o Lo

T8 Shandard Reference Material (SRIK) Gonsists of adicadi fydrogens, s walSiifs 5'mi G distiled
water. The solution is contained in a flame-sealed NIST borasilicate-glass ampoule. “Thie SRM is Thtended

for the, caliration of beta-partice %9331;5 I msggmen:;s ang,%ggr the. mon*tormg of radioc}:_xegicalhprgcfdums.

. Xs . -
SR T . Rk dlsad

Radiological Hazard

£ wh L gt L. Lok A e ol it ey e . :
The SRM ampoule contains hydrogen-3 with a total activity of approxun“g%ely 3.2 MBq. "Hyditgen-3 decays

by, beta-particle gmission, None of the betg particles escape from the SRM ampoule. During the. decay

srocess no photons are emitted, Approximate unshielded dose Tates at sevezdl distifices (28 of the referente
time) are given in mote [a]*, There is no detectable external radiation. The SRM should be used only by

ified tohandle radioactive material .
The SRM zampoule contains only distilied watez, There is no chemical hazard, If the ampoule is to be opened
tofgansfer the solution, the recommended progdure Is givem op g2 ., e
Storage and Handimg =~ MW %

The SRM should be stored and used at & ﬁﬁlmpera“tare Between5'and 65 °C. The sclution iﬁ*ﬁl:{' u:;.opené'ﬁﬁ
ampoule ghould remain stable and homogeneons until at least September 2008. W R

The ampoule (or any subsequent confainer) showld always be clearly marked as contaifiing ‘Tadicactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicatle national, international, and carsier regulations. The-solution in the ampoule is a dangerous
good (hazardous material) because of the radioactivity.

Preparation
"*[his Standard Reference Material was prepared in the Physics Laboratory, lonizing Radiation Division,
Radioactivity Group, LR, Karam, Group Leader. The overall technical direction and physical measurements
Jeading to certification were provided by L.L. Lucas and MF. Unterweger of the Radioactivity Group.
The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by J.W.L. Thomes.

- ‘Bert M. Coursey, Chief

. - Ionizing Radiation Division
Geithersburg, Maryland 20899 ) Nancy M. Trahey, Chief
June 1999 Standard Reference Materials Program

Half-Jife and text zevised Qctober 2000

SRM 4927F, page 1 of.f, _ : *#Notes and references ere onpages 5 and 6,



wie

SRM 4927F, page 2 of 6

sun’ .
TR w

.R.enummended Procedure For. Opening the SRM Ampuuie

o

‘ ‘ *Notes and references aie on paged's and 6,

1)  If the SRM solution is to be diluted, it :s:econnnended thatthe diluting salution ‘hava a gomposition
comparsable to that: of the SRM solutmn

2)  Wear eye protection, gloves, 2 and protect:ve clothing ; anclwork .over a tray with absorbent paperin it,
Work in a fume hood.

3) ' .Shake the ampoule fo wet all of the inside surface of the a.mpoule. Retumn the ‘ampoule io the
upright positidn. R R .

4) -Chcdk that afl of the hqmd has drained ott of the neck of fhe atimpoude. Encccssary, genﬂy tap-the’
neck to speed the process. ‘

5)  Holding the ampoule upright, score the narrowest part o!f the neck with 2 scribe or diamond-pencil..

. . . 1} - : Al

6)  Lightly wet the seored J_jné. This 1;c'3_dnces the crack p"ropagaﬁcn yeloéity and midkes for 2" cleaner
break. . e

i) Hold t‘he ampoule upnght with a paper towéi, awiper, or'a support jig. Position'the scored line away
from yot. Using 2 paper towel or w1per 10 avoid contamination, snap off the top of the-ampoule by
pressing the narrowest part of the neck away:&om you while pullmg the tip of the ampoule towards
you. - R

: L -

8)  Transfer the solution from the a.mpou]e fsing .4 pycnometcr or & pipet with - d:spenser handle!
NEVERPIPETTE BY MOUTH, 3

9  Seal any unused SRM solution m a flame-sealed glass ampoule, if possible, to minimize the
‘evaporation loss. e . e

Ses also reference [4]° . _

o

x
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- -. PROPERTES GF SRM 4927F U

. i, - , .."".:'1_ FLIS ¥ . Cel'ﬁﬁeﬁ\:yalues. T o V S ) .— X ) :‘;;__-:':-
EOrTs . - Wt EEA AP T B SRREE gy T e K . T e .. 1]
Il Solutlon denity ;.. e, tey| (0.9984:0.002) grml "V at 20,0,°C [B]* Cowe s
T " ” :

R}iﬁigimclidez - L

" Hyﬂmgenxa i

A Refereriée tome =, 1200 EST, 3:Septemberi1993 I T

! = — &

I‘ Masgld activity of the solution [é] it | 6347 KBgeg? ¢ . 1 (SRR TR [

| Retstve expanied uncertainty @=2) | 0m2m [dfe . S, 1 o U0F

g 1 i — T oo . b

e e - o g e —— SR T Sdatdlt |

L . N g

£ e .. — Uncertified yaluss e F
‘:Fi LY TR T - - E;;".-l -mi-:

Ages .- [ET . OTNEY%eT
. -Bhysicdl Properties:... o e e e - LE Tl

il Soutce description

Liquid in flame-sealed NIST boiGeiicate- -glass ampoul sl
et |

Body outside diameter (i65 = 03) mm s

Jl Ampouls specifications

. (060+0.04)mm
v ""I';é_ss‘fthan 2.5%
* 1eis then 0.02%

Wall Thickness
Earjum content
Lead-oxide content e

et tens s oapzd

. , Othey,heavy elenients .Trace quantities .
| Sotution mass Appriiinatelys.0 g” R

' Chemical Properties: .

Y

RS e szl
SSI%EIOE Sompositior

e
. Formuld™’ -

: (mot=L™)
] 0 ' 35 ¥ 1500 .
j] :,l- :?&IO I 63(10? . .13..19-5

_.
b d

Radmloglcal Propertles

Radionnclidic impurities

None detected [f]

1} Half hves nused

Hydrogen-3: (4500 £ 8) d [g] -

Calibration method and measuring
instrument(s)

4nf pas counting of SRM 4927E using the NIST length-
compensated internal pas proportional counters and
intercomparison of SRMs 4927E/4927F using two 4nB liquid-
scintillation counting systems Th]

SRM 4927F, page 3 of §

*Notes and references.are an pages 5 and 6.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Re]atwe Expanded Uncertainty- of the Output Quanﬁty, Uty, (%)

_..Input Quantity x,  Method Used To Evaluate u(x), Relative Relative Relative
Fhe source of unoertamty ~ ‘the standard uncertainty ofx, Uncettainty | Semsitivity | ‘Uncertainty-
. (&) denotes evalnationby ~ | "Of Inpnt | Factor,- '| Of Output
(and individual statistical methods,, "Quantity, |pfa |- Quantity,
uncertainty components (B)-denotes evaluation by 2%, Gm | wb
 where approptate) ++gther methods (%) [il i (%) [k
Massic count rate of | Standard deviation of the miean {. 018 . |. L0 . ) 0:18.
SRM 49278, corrected ~ | for 23 sefsof gas count:ng 1o R
for backpround and .| measurements (4) :
decay [h]
Gram-mole Estimated (B) 0.20 1.0 0.20
measu:emen’ts
N Live-time [ Pstimated (B) 0.10 1.0 dio
Extrapolatior. of Estimated (B), . 020 10 | o020
connt-rate-versus-enmergy | - - P :
to Zero emergy &
Half life of F-3 | Stendard uncertainty " o018 0009 | 0002
. s, | -of the half fife (&) ] [=n]
Liguid-scintillation . Stindard deviation of the rfiean 0.06 a0 0.06
intercomparison of SRM | for 7 sets of hqmd-scmullauon . : "
4927R and SRM-4927E | measurements(A) - . |
Radiomuclidic-impurities —|-Limit of detection (B) [d] - 100, 00005 | 005
Relative Comhined Standard Uncertainty of the Output Quantity, 2.y}, (%) 036
Cuverage Factor, -k . ' x2
0.72

SRM 4927E‘i:rpag=—4 ofb .

*Notes and references are on pages'5 and 6.

38



[a]

iv]
fel.. .

{d: .

fel.

il
I}
]

El

4 'l'.'he sta.ted uncertamty ls two times rhe sta.nda:d unccrta.mgr . q“ .

 The estimated limi, of défegtion for radiomitfidic impiiities is 300 Bgrg ™,

"“tThe stated tincertainty is the standard vncertainty. See referefice [5).

. NOTES . e e

_.f.:. - or ardz [ 3 [ - by P4 " .
+ R o S D 5 et o, tid

The Sievert is the 51 unit for dose eqmvalen}t See xe‘fersnce [1] One pSv is equal 1o 0 1 mzam.
“Distance from Ampoule (cm): 7 30 Cioo’
Approximate Dose Rate,(uSvfh)E <0.1(Not detectable)

3 AL S
.'n-l' ::‘ B

o

'

B

o W

o, B

Mas‘;ic actmty;s.the preferredname fpr the q%antlty actmty dmded by ﬂie ‘to‘tal ‘idiss of the' sample.
"See reference [1]. oy e : ww e . B
A N . .2 o -k M Vel vae ’ Ta

The reparted value, y, of massic actmty (activity P, unit masg) At ¢ thc refcrcncc time was not
taessured diteetly but was dermed from measu:ementsand calcril atio f:"s of o,fher qiiafifities” “This cafl
be expressed as y = ﬂx,,xf,,,x_,,, x,,) where f is a mathemancal fnction derxved “%rom fhe Sssumed

model of the measurement process. . " .
{ A -." LI

The value,.t;, used for each Input gnautxty £ has stagdard cergalnty, u(x;), that genexates a

e ATl

corrééﬁondmg uncertainty 1m y, u,(y) = | Ay | -u(:.ﬁ, %‘iﬂcd & oompunent of conibinéd Etanda
mn:ertamty ofy. R 1 - . . é . R
.'." g L .y > . -!"' -:'- Tet g Sluh ’~"I

\s:. HAY

.'I"ne, cumbmeggstanﬂarﬂ uncertam;y of u,(y’) 13 the pos:twe sgnare mot of the,gum of the squarcs

cf components of combmad unccrtam .y ea o
. . . R PR YEE e SRR Y T

‘:..ﬁl

The combined standard uncertamty xé 'Iﬁtﬂhphed by 4 ‘coverage factor of k = 2 to obfain U, the
expanded uncertainty of y.

Since it can be assumed that the possible esﬁmated values of the massic activity are approxxmatcly
norma]l}' distributed with approximate standard deviation % (), the unimown valve of the massic

actmgy is beheyad,to Te the interval y 3 [/ \mé'f *I’we,l of conﬁﬁe‘"ﬁbe B % appmnmatélj?gs pcrccnt.

i

For further informatior on the expression of unoertamtzes, seé references [2] and [3].

The yalue of éach stzndard 1 uncertamty compcmeﬁt, gl hence fhre vafug' G the expatidsd imgertainty
1!:;61;15 a best est;mate”‘based upon a‘II avaﬂable nﬁ“orin“a:tmn, Bt s only appmnmata‘fy’lmoﬁn That
510 say, the “ancerthity of thé urcertainty” is large"é‘i"ﬁd ot well knmown, This is’ true ‘for
uncertainties evaluated by statistical methods (e.g. the relative” standrd devidtion of s Sthndarg
devzatlon -of. thq mean for the mAssic response; is. approximately 50%) and for uncertainties evainated,
by other niéthods (meh could gasily b bc ower ‘estimated or under estitated by substantial arzounts). -

.....

The noknown value of the' expandeduncextamty ls,.behe:vedto_hem themtervaf U/Z to Q.U (' & . within
a factor of 2 of the estimated vilue).

'Extenswe gas-counhng measurements wexe made on the SRM 49778 solufion durmg 1998 a.ud 1990,
The SRM 4927F solufion was intercompatéd with the SRM 4927E solution using liquid-scintillation

counting.

Relative standard uncertainty of the input quantity x,.

SRM 4927F, page 5 of 6
. L
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[m]

il

] .

[a]

]

A

Bl .

M

).

. massic activity equal to the estimated limit of detection.

The relative change in the outpnt quantity y divided by the relative change in the input quanfity;.
¥F | 8y/8% |+ (edy) = 1.0, then a 1% chapge in x; results in 2 1% change my. If |ay/ax |- (b)), = 0.05,

then a 1% change in x; Tesulfs in 2 0.05% change in y.
. 254

Relative component of combined standaid uncertainty of output quantityy, rounded to two-significant
figures or less. The relative component of combined standard uncertainty of y is given by u{y)ly =
\Byfaty| )y = |avlae] =) « s, The mumerical valnes of (i), 18y/an| - (), anid u ()b,
all dimensionless quantities, are listed in cohumns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in colamn 4 multiplied by the value in eolumn 3. The input quastitiss are
independent, or very nearly so. Hence the covariances are zeto or negligibte. * ¢ - -

The Lelative statidatd unbértiinty of A-£'is determined by the relative standird untertainty of ) (ie.

" of the half life). The relative standard uncertainty of t is negligible.

i) -t = It |
Thie Jive time is deterriined by cou%tmg the pulses frofti & gated prygtalicbﬁtroﬂed'oséﬂlat_on

The standard wncertainty for each undetected impurity that might reasomably be“expected to be
present is estimated to be equal to the estimated limit of detection for thiat impurity, Le. w(@k =

“100%. |aylem|-rly) = {({Esponse per Bq' of ithpurit)(respdise per B .of E3)}{(Bg of

imprity)/(Bq of E-3)}. Thus wfy)y is the relative chinge in y if the impurity were present with a

" International o;g"?a{:'i"zaﬁop'igf Sthndardization (IS0), IS0 Standards Handbook - Chsantities and Units,

1993, “Availablé from the American National Standards Institute, 11 West 42nd Street, New York,
NY 10036, US.A. 1-212-6424900. - _* .

Infgrnational Organization for Standapdization (IS0), Guide to the Bipression: of Uncertainty in

Ry

. Measurement, 1993.. Available from the American National Sta,ndarﬂgi[nsﬁﬁrte, 11 West-42nd Street,’

 New York, NY 10036, US.A, 1-212-642-4900. (Listed under ISQ miscellanecis publications as "ISO
- Guide to the Fxpression 1993") i v :

RN Taylor and C.'E, Kuyatt, Guidelines for Bvaludting and Expressing the Uncertainty of NIST

" Measurement - Results, NIST' Techmical Note 1297,

1994, Available from the Superimtendent of

e, 5
'

Docoments, U.S. Government Printing Office, ‘Washinigton, DC 20407, USA. .
Nafional Council on Radiation Profection and Measurements Report No. 58, .4 Handbook of
Radioactivity Measurements Procedures, Second Bdition, 1985. Availzble from the National Council

on Radiation Protection and Meagurements, 7910 Woodmont Averue, Bethesda, MD 20814 U.S.A.

LL. Lucas and M.P, Unterweger,.Comprehensive Review and Critical ggfguaﬁan of the HalfLife of

. Tritium, J. Res, Natl. Tnst. Stend. Technol. 105,.541:549 (2D00).

SRM 4927F, page: 6 of 6
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Liquid Scintillation Counter

Instrumentation Calibration

Initial Efficiency Calibration
Standards Traceabillity
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FABEr 1

I om Ztf o S o AL i 2é& Q0T 200% L0132
LISER: 4 COMMENT 2 L.B&0OO0

FRESET TIME G, O

DaTa CALG ¥ TP HiE sYES  BAMPLE REFEATH:
COLUNT BLANK @ NO IDH @ KO REFLICATES

TWD FHASE 8 MO ARS  » NG COYCLE REFEATS
SCINTILLATOR LIauin  LUMEX: NO  LOW SAMPLE REJ: 0

LW LEVEL B YE® HALF LIFE CORRECTION DATE! none

PRINTER r BTD
RBETE tEDIT

=
Ll 2 1o

CHAN:  S50.0 - 250,00 YERROR: 1.75 FACTORs L.Q00000  BEGE. SUE: 0
CHANY 450.0 —  200.0 ZERRORYZO0.00 FACTORY L 0000l HEG, DUR O

ATEGN - N - e

H5aM FOS TIME e B 3E BB I B

LUMEX  ELAPESED
MO MIN CrM ZERROR G %ERROR % TIME

i
2
4
5
)
7
g
o
G
1
2
A
4
5
&
7

R 6. 560 A7.7E 14,78 0. OF 720

L B i T e B BN R B B RN |

A LR b B G ) ] £R NI T L CE O LR £ SR en L0 i 1

113.4 inea. Be
342 &G990 L42.4 1885, %0 . RE B4 14,81 0.0 14,85
Tl .35 139.4 L73L .15 . 28,48 13.6&64 .00 EE LT
T4 8,780 L79.%9 Lage, B . 292 EY LE.48 005 S2. 82
F4-3 L0.20 197.1 1285.76 . Db, LE.0é 2 43443
Sl 12020 E15.7 1071 .89 . aha 0y LL.2Z2 0. 05 Bda3b

ao L, 41 2,47 0,05 71.71
EOLOB B.bé 0, O 90,23
Bé B0 g0.57 0. 050 113 .34

F4-TF L4560 JEF.G0 894 . Bé
T8 17.75 350.4 TE? .7
Pl G FO.E0 2614 &dhdl , 54l

10 344-10 24.7% 278.86 SR, O N 27 /T -y .00 1ELH.98
11 &4-11  =ZR.4% 287.0 489, B4 . w4 756 Q.05 1o . 25
12 BE-12  II.L2H 3036 H9h. 26 s 28 &85 0.0 . Z00.41
13 Bo-1 HOLWO0 L1365 &, BE L0, Hb . 7H 4.9 0.84 261.76
14 Ho-2 A, 00 14501 R g - . w773 4.90 Qu D2E T
1

L
1
i
i
i
L
i
i
1
1
1
1
Q
@
2
9
9
?
k4
2
g
2
8
8

LR HO. 00 1&4.9 7.78 ) 26,78 & Y 0. E5G iBaL. L7
1&s 504 HO.00 179.4 YLk - H7 W &3 4.91 G 24 454
17 S5 &0, G 198,14 710 - AT 260 4,91 0,22 S . Ay
18 50-& 60,00 2144 V.12 . 27 .88 4.92 0.23 SO . H0
19 507 B0y HEE.T 17 Y- 29 .80 4.7 el 2B . P
20 B8 &0, 00 248.32 7,17 Y 29,17 4.78 24 &87 .83
21 BO-9 &0 G0 ZER. T 8,38 7 i e 4,79 e 20 TRO.BE
22 S0e-10 60,00 275.8 7 B0 w2 29 L 4,79 a2l H1Z. 09
2 BO-1i0 60,00 2830 8.70 vy w4 4,935 (e 1% 875, 2
24 5012 60,00 Z9E.% 8.72 «7 28,18 4.87 0.8 FEALET

G 0- 04— 1020|
et o -27~eA
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]

BSF Version

Instrument Type

Data Capture Date

User Filename

User Number

User Id

User Comments _

Preset Count Time
calculation Mode

H# sSelected

Sample Repeats-
Printer Output Mode
Blank Count

IC# or SCR Selected
Replicates :

RS232 output Mode
Two-Phase Selected

AQC Choice

Cycle Repeats
scintillator Choice
Lumex Selected

Low Sample Rejeéct Count
Low Level Selection
Half Life Correction Date
window Limits window 1
Preset %Error Isol
Norm Multiplier Isol
Background CPM 1
window Limits Window 2
Preset %Error Isoz
Norm Multiplier Iso2
Background CPM 2
Alpha/Beta Discrimination

Sam Rack Time H#

34-1 6.60 113.
34-2 6.95 142.
34-3 7,55 159.
34-4  8.75 179.
34-5 10.20 197.
34-6 12.20 215.
34-7 14.60 233.
34-§ 17.75 250.
34-9 20.30 261.
34-10 24.75 278.
34-11 28.45 287.
12 34-12 33.25 303.
13 50-1 60.00 113.
14 50-2 60.00 145.
15 50-3 60.00 166,
16 50-4 60.00 179.
17 50-5 60.00 198.
18 50-6 60.00 214.
19 50-7 60.00 232.
20 50-8 60.00 248.
21 50-9 60.00 258.
22 50-10 60.00 275.
23 50-11 60.00 283.
24 50-12 60.00 295.

WO~ N

I
O
LWeNINNPBRLAORUVTROVTALRONPEPEOLDES

: 3
¢ LS 6000

B60_04_102601

1 26 Oct 2009 09:14:01

: g:\...\LS WINCONNECTION\DATA\USERO4\UNLO2601.BSF

© 3H:5-ML,10-ML

: LS6000
: 60.00
. CPM
: YES
1
1 STD
: NO
1 NO
1
. EDIT
i NO
1 NO
¢ 1
. LIQUID
+ NO
: 0
: YES
: none
: 50.00
: 1.75
: 1.00000
: 0.00
: 450.00
1 20.00
: 1.00000
: 0.00
: NO
CPM Isol %Errl CPM Is
1992.88 1.74 27
1885.90 1.75 27
1731.13 1.75 28
1499.31 1.75 29
1285.78 1.75 26
1071.89 1.75 26
894.86 1.75 30
737.97 1.75 30
644.34  1.75 26
528.08 1.75 27
459.26 1.75 25
393.26 1.75 27
6.58 10.06 26
7.28 9.57 27
7.78 9.25 26
7.83 9.23 27
7.10 9.69 27
7.12 9.68 27
7.17 9.64 29
7.17 9.64 29
8.35 8.94 29
7.80 9.25 29
8.70 8.75 27
8.72 8.75 28
Page 1

02

%ErrZz LumEx

14.78 0.08
14.51 0.06
i3.64 0.05
12.48 0.05
12.06  0.05
11.22  0.05
9.49 0.05
8.66 0.06
8.57 0.05
7.67 0.05
7.36 0,05
6.63 0.05
4,99 0.84
4,90 0,63
4.99 0.39
- 4,91 0.24
4.91 0.22
4.92 0.23
4.77 0.21
4.78 0.24
4.79 0.20
4,72  0.21
4,93 0.19
4.87 0.18

ETTime
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CHAMN 3

e T Rt O oo ey N

LSER: 8

FRESET TIME
DATA CALC 3
COUNT BLAMK &

£

THO FH&SE
SCINTILLATIRS
E.L LEVEL H

EOMD -

DHAMN: 4B .0 -

T ME
MIN

&AM

NO

180,00

2 - 180 .00
B - 180 .00

180 .00
180,00
180.00
180,00
180.00

B
B pd B B BRIRY R

._..
Wi E
1]

»LED*\.ID‘
-
o E
i

2000
GO0, 0

180, 00"

18000
kM

MO

N
LIGUID
YES

1M INATEOM;

S

i S

HERROR Y
AERROR L ZO .00

COMMENT & LBOODG
R e 1YES
N8
AT ¢ NO
LLMEX: ND
HalF LIFE

BAMPLE REFEATS:
REPLICATES
CYCLE REPEATS s
LOW SAMPLE REJ:
CORRECTION DATE3
1.75 FACTOR:
FACTOR :
PN ,‘!E]' LTI TR P gl Pl PR T - -

Bondl L Ul T B, i g e

Ll e O

L. GO0O000
1. 000000

o drae

e g

REE.
kG .

133

133.4
1972
274 .8
129,35
12&.1
196,00
2721
23.4d

CRA AERROR F M

7. lb B R7 2%, 98
F0. 08 1.78 EOLPT
47,95 2.15 28.71
2R, 15 2.97 TE L, By

758 B, 48 oL, BY

7,82  5.44 O L O%

7.9E 0 B.29 T PR

B.l2 5,35 ey, e

T a7 D.61 F0 .04

HERROR

.72

2.0

2.7

2479

-
J‘—': " -’7?

-~
2.72
.71

2.7

w72

FAGE: 1

27 OET 2009 024l
PRINTER ¢ BTD
REZIZ +EDTT
neane

Gl i
SliE #

5, ez e

LUMEX  ElLAFRED
%4 TIME

G.34 189,24
0,14 Hhd L 55
O.L3 Bl . 7T
D.14 7EE.98
O.28 PL1.048
O.2E L0950
0,17 1E7E.7L
.14 1457.83%
0.17. L&40:02

660 63202 70)
A s

30




B60._.08_102701

BSF Version : 3
Instrument Type : LS 6000
Data Capture Date : 27 oct 2009 02:45:15
User Filename t C:\...\LS WINCONNECTION\DATA\USERO8\UN102701.BSF
User Number : 8

User I1d : 3H:5-ML,10-ML
User Comments 1 LS6000
Preset Count Time : 180.00
Calculation Mode i CPM

H# selected ! YES
sample Repeats 01
Printer output Mode : STD
Blank Count : NO

IC# or SCR Selected : NO
Replicates i1
RS232 output Mode : EDIT
Two-Phase selected T NO

AQC Choice : NO
Cycle Repeats : 1
scintillator Choice : LIQUID
Lumex Selected i NO

Low Sample Reject Count : 0

Low Level Selection ! YES
Half Life Ccorrection Date ! none
window Limits window 1 : 50.00
Preset %Error Isol : 1.75
Norm Multiplier Isol : 1.00000
Background CPM 1 : 0.00
window Limits window 2 : 450.00
Preset %Error Iso2 : 20.00
Morm Multiplier Isa2 : 1.00000
Background CPM 2 : 0.00
Alpha/Beta Discrimination ! NO

sam Rack Time H# CPM Isol %Errl CPM Is02 %Errz LumEx ElTime

1 25-1 180.00 132.3 7.16 5.57 . 29.98 2.72 0.36 182.24
2 25-2 180.00 133.4 70.06 1.78 306.97 2.68 0.14 364.55
3 25-3 180.00 197.2 47.93 2.15 28.71 2.78 0.13 546.79
4 25-4 180.00 274.8 25.13 2.97 28.56 2.79 0.14 728.98
5 25-% 180.00 125.3 7.38 5.49 28.89 2.77 0.28 911.24
6 25-6 180.00 126.1 7.52 5.44 30.03 2.72 0.26 1093.50
7 25-7 180.00 199.0 7.93 5.29 30.23 2.71  0.17 1275.71
8 25-8 180.00 279.1 8.12 5.23 29.88 2.73 0.14 1457.83
9 5.9 180.00 128.8 7.07 561 30,01 2.72 0.7 1640.02
0F ~H

Page 1
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Standard Reference Material 4927F -
Hydrogen-3 Radioactivity Standard

This Standard Reference Material (SRM) consists of Tedivactive oydrogen-3, as water, in 5 mi of distlled |

water. The solution is conteined in a fame~sealed NIST borosilicate-glass amponle, The SRM is intended
for the: calipration of ‘beta-partidle comnting nstruments and for the monitoring of mdiochemical proeedures,

Radinlogical Hazard

The SRM ampouls conteins hydrogen-3 with & total activity of approximately 3.2 MBg, Eydroger-3 decays
by ‘beta-particlé.emission. Nowe: of the beta partices escape from the SRM ampoul=. Druring the decay
process no photons are emitted. Approximate mushielded dose yates at peveral distances (23 of the reference
time) are given In note-[a]*. There is no deteotable external radietion, The SRM should be nsed arly by
persous qualified to handle radicactive materil, .

Chemical Hozard

The SRM emmpouls containg only distiiled water, Thers is no chemdeal hazerd, ¥ the ampouls is to be opsued
to transfer the solation, the reconunended procedure is given on page 2.

. Storsge and Handling
The SRM shonld bé stored and used ata tampmhﬁsbetwms and &5 °C, The solution In an mopesed

]

aenpouls shoilld rexisin steble and homogeneous until 2t Jeast September 2008,

The ampouls (or &y subs;:»quant container) should alweys be dlearly mavked ez containing radicactive
meterdal, ¥ the zmpoule s transported it shonld be packed, macked, lebeled, and shipped in aceozdancs with

the applicable national, nternational, snd caxrier regulations. The solufion in the empouls s & dangerous

good (hazerdons material) becanse of the radioactivity.

This Standerd Reference Matedal was prepated in the Physies Lebortory, Tonizing Raciation, Division,

Radioastiyity Geonp, LR, Karzm, Gronp Leader, ‘The ovexell techrical direotion end phiysioal measraments

leading to certification were provided by LL. Lncas and MP. Unterweger af the Radipactivity Gronp.

The sappart espects involved in the prepavation, certification, 'and Jssusnee of this SEM were coordinated,
throngh the Stendard Reference Materizls Program by J.W.L, Thomes, ° :

Beat M. Coursay, Chief

, + Tonizing Redietion Division

Gaithersburg, Maryland 20809 ‘Naney M, Trahey, Chief
Fupe 1999 ; ‘*  Standard Reference Metecils Program

Half-iife and text revised Octobar‘ZGﬂﬂ

SR 4927, pags 2 056 *Nutes and references arz onpages § md 6
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B

Recommended Procedure for Opentng fhe SRM Ampoule

¢ the BRM sofution is to be difuted, } {5 rectmimentied that the diinting solutien haves compoamon ‘

compardble to that of the SRM solution.
%) Weareye protection, gloves; and profective clothing and work over s tray with a‘bsc:'bsnt paperin r&.
Wk in a furne hood.
5)  Shake the mpoule fo wet all of the inside surface of the amipoule, Retwn the smpodle to the
mpright posiifon.
4y  Checkthat aﬂofﬁ:nﬁqmdhas drained out of the neck of the ampouIe- ¥f necessaxy, ge.::rEtytap t‘ue
meck fo spesd the process, .
5 . Holding the amporile upright, s'coze fhe nartowest part of the neckwith 2 scribe or diamond pencll.
6)  Lightiywet the seored ns, 'Ihts Tednees ﬂ:a t:rack g:myagahon velocily and mekes for o clezuer
‘breal.
) Hold fhe atpoule upright with a paum:towel, # vripes, ur asuppostjig. Position the scored oo awey
. rom yoo sing = papsr towel orwiper to £void comtemization, snap off the top of the ampouvls by
prossing the narrowest part of the neck a.vmytumynu whﬂn puliing the tip of the ampouls towards
you. .
8y . Transfer the saluﬁun from the empoule psing 2 pymmetsr or a pipet with dispenser handla
. NEVER FIPETIE BY MDU'I'H. .
5y  Seal sty umusad SRM suhﬂ:on iu a Hame sealad glase ampoule, ¥ poxsitle, to minimize. fhe
evapm:atmnluaa
See also xeference 41
SRM, 4927F, page ol 6 Wntsmd:efcmsnanﬂ?i&esSmd'ﬁ.
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e 4

FRUPERTIES OF SRM 4927F

Certified valnes
Sclution deasity (0.998:% 0.002) godu™* at 200 °C [oJ*
Redionudide “Hyirogen-3 )
Referepce tima 1200 BEST, 3 Septexber 1958
Wassic activity of the solntion [of 6347 kBqeg™ i
Relative sxpanded nneertzinty (=2 .| 0.72% [d] [€]
. Uneertified veluey ’
FPhysical Properties:
Soures deseription ’ Ligoidin flame-seeled MIST borosilicats-glass srrponis
Armpodle specifications + | Body outside diameter (165 £0.5) m
’ “¥all Thickmess (0,60 £ 0.04) mm
Barimn content | Tegy than 25%
Lead-oxide content +Lesg then 0.02%

. Otter heavy elements " Trace quantitiss
Solntion mess Approximstely 50 g ’ ’
Chenical Properties; )
Soltion ‘epmposition - Cherical " Concentration Mass Fraction

. . Formula (mebh L. (g™
: "HO ‘55 1.00
THO - 6% 107" 1x10°
Radiclopieal Properiiss: o : ’
Radionuclidic fmpurities Nore deteotsd {E]
Hialf Hves nsed Flydrogen-3: (4500+ 8) d [g]

instrimoent(s)

' Calibration method znd measneing

4B gas coumting of SRM 49278 nsiog the NIST lengfh-"-
compensated internal gas proportional cowaters md
mtereamperisor of SRivis 49275/4927F nsing two 4rf Bouold-

scintiation coumting systems [h]

SRM 45275, page 5 0£6

- *Hotes and references e on pages 5 and 6.

.
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I ne

EVALUATION OF THE UNCERTAMNIY OF THE MASSIC ACTIVITY [d]*

Relative Bxpanded Usicertainty of the Outpnt Quantity; U, (%)

Toput Quantity %,- Method Used To Bvaluate uiz), Relative Relative Relative
the sourcs of uncertainty | the stendusd vncerteinty of x| Uneertalify | Sepstiivity | Uncertainty
_ {4) denotes evalnation by Of Input Factor, Of Output
{and individual statistical methods _ Quantity, B Cruentity,
wmcertainty ccmp_omnts (B) denotes evalnation by ux)iz, (%) W,
where approprate) ofher methads {%) [ il (%) &
Massic count rate of Standard deviation of the mean . 018 10 . 6.18
SR 49278, coested far 23 sets of gas connting
for badkgrownd and medsmrements (A) -
doczy [h} i
Grammole Btimated (B) 0.20 10 020
measurcments
Live-time [p} Estimated {B) 0.10 1.0 010
Tixtrapolation of Bstimeted (B) 020 1.0 020
count-rate-rersas-Snergy .
o Zero energy ' .
el life ofF2 | Stendacd unertaingy 0.18 0.003 000z -
of the balf Eis (4) [m] - =] . . .
Liquid-scintillation Standard deviztion ofthemean | - 0.06 10 0.05
intdrepmparison of SRM | for 7 sets of Hquid-selmtillation
4 4827F snd SRML 40278+ | meastrementer(A) .
 Badiomuclidic fmpuritles | Limit of detection (B) [d] 100, 0.0005 0.05
Relztive Combined Standard Uncertaiaty of the Output Quantity, w(7) (%) 03
"Covurage Bactor, k& ' \ =2
) 072

SRM 4527F, page 4 of 6

¥1¥otes qud 1eferencss are on piges T amd 6,

LI TN P E——,
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NOTES'
The Sievert is the SI unit for dose equivalent. Seareferencs [1]. Ons pSvis egoalto 0.1 mrem.
Distance from Ampoule (cany 1 36 100 .
Approximate Dose Rats (uSvE): <01t detestable)
The steted nncortainty is two tmag the standard Uncertainty,

Mipssic antivity it the preferced name for the grantity activity divided by the total mass of the sample,
See reference [1].

“The reported value, ¥, of massic activity (eotivity per woit mase) ef the reference time was oot

* measured divectly but was dexived from measnrements and calemiaiions of other qoantities. This cen

be expressed 88 ¥ = flnTaTn » - %) Whote [ Is 8 mathematiogl fonetion derived from the .aggnmed
model of the measnrement procass. . . ’

“The valne, x4, nsed for each input guanfiy has a stamderd mcertaiu_iar,. ze(ey), that generates a
camesponding ymeertatnty i y, w{y) = |9Way] %), called a component of combined standard
wncertsiaty oLy . . - .

Ths cambined standerd nneextabaty of y, w,(), is the positive square roct of the sum of the sguares

of the components of combined sndend wneertalnty, -

The combined standard unsertainty is mmtiplisd by & coverage factor of k = 2 to obiein U, the
-expanded mneértalnty of y. . . ’
Sines it cax be gsgumied that the possible estimated values of the matsic activity axe approgimately

nomally distributed with zpproximate standard deviation (), the unknown velve of the messio
activity in belisved to lie In the intexvaly & U with alevel of confidencs of spproxmetsly 95 percent,

F uxiher informetion on the sxpression of wncertainties, sa references [2] and [3],

The vale of each standard uncerteinty companent, 2nd henos the vaiue of fhe expaaded uncextainty
Htself, is 2 best estimate based ugon 4l avalable nformation, trat is oxly approximately nown. That

. istosay,ﬁmﬁmwctaintyofthemrtainty“islmgemdmtw&ﬂlmm' Thig is true . for

aneertainties evalpated by statisteal methods {s.g, the relative standard deviation. of the standard
devietion of the roean for the massieresponssis approximetely 5096) and for wmeertainties evalnated
by other methods (whidh could easily be over estimated or mder estimated by substantial axnomats).
The wnknown velue of the expanded mmeertainty it believad to lie in the intexval T2 to 207 (Le., Within
a fector of 2 of the estimated yelue). g .

The estimated Foit of detection for radiomulidic fmpurities i 300 By~g ™

The stated tncertainty is the standayd mneerteinty, Ses reference [5].

Extensive gas-cmm'hng measremenis were made on fhe SEM 4977R sotution duxing 1998 and 1998,

The SRM 4927F solution was intercompared with the SRM 4927E sclution using liguid-seintifiation

counting. .

Relative siandard unpbrtainty of the input queriity 3.

SBM 4927F, page 5 i §

& St R e
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SR 4927F, page 6 of 6

The zelative change in the ontput quaq:&ty'y divided by tho reistive chenge i the input guantityx;.
If | By/8| «Gufy) = 10, then 2.1% chznge nz resulisin 2 1% changs lny. E |av/ax| -(x4) = 005
then a 1% change inz results in g 0.05% cheoge in y,

Ridative compénent of combined standard uncertainty of outpat quantityy, romded to two significant
figrres or less, The relative component of comobined standard uncértainty of ¥ B3 given by w () =
|l sy = |B9/0) ) = il The puumerical values oEw@s)en, | /s - (5), and (),
all dimensionless quantities, are Xsted in columns 3, 4, and 5, respeotively, Thus, the vahte in cohmmn
5 is equal to the valve in cohmnn 4 mttiplied by the value in cohumn 3, The input guantities are
independent; or very nearly so. Henee the covasiamces ares 2270 of neghgible,

The relative standerd una;:ta:hzty of h+# 3¢ determived by the relafive standard wneertatuty of h (Le.,
of the haltlfe), The relative standerd meertainty of  is negplipihls, .

[ayian] -G = Int]

" The Tivk thne is determined by commiing the pulses from & gated oopstal-conirolled ascillator,

The standiard tmcertainty for each vndsiected impivity that might reasonably be sxpected to be
present is estimated to be equal to the estimated Tirpit of detection for thet mprrity, 16 ufe)l =
100%, |av/ay] (uh) = {(response per B of fmpurity)/{response per Bq of I3)i-{(Bq of
dmpuity)(Bg of B33} Thus () is the relative chengs in y ¥ the Impurity ‘wexe present with a
massio aoiivity equal to the setimated Smit of detection,

Tnternetions] Qrganizstionfor Standerdization (IS0), IS0 Stadands Handbosk - Quantites and s,
1093, Ayeilable from the American National Stehdards Fustitute, 11 West 420d Strost, New York,
NY 10036, U.S.A. 1-212-642-4500.

futemational Orpiuization for Staridexdization (ISO), Guide to the Bxpresion of Uncertainy in

- Measuremnent, 1993, Availablefrom, the American National Stzudards Iustiute, 11 West 42nd Sitest,

New York, NY 10036, U.S:A. 1-212-642-4900, (Listed under IS0 miscellaneons prlilications as TS0
Guidle to the Fxpression 1953°)

B. M. Taylor 2nd G B ZIiluyaﬁ:, Guidelines for Evaliing and Expressing the Uncertaimy of NIST
Measuremment Resubs, MIST Tec;nnicai Note 1297, 1994, Available from fhe Supermtendent of
Docmments, .8, Govermment Printieg Office, Washington, DC 20407, US.A.

National Comneil on Rediation Protection and Measurements Report No. 58, A Hmdbook o
Radioactivity Measurements Procedures, Second Edifion, 1685, . Ayailable from the National Counell
oz Radiation Protection and Measmrements, 7010 Woodmont Avemie, Bethesda, WD 20814 U.S.A.

7.1 Tuces and M, Unterweger, Comprehensive Review and Critical Bvaluation of the Half-Life of
Trisumn, . Res. Natl, Fnet. Stand, Teohnol. 105, 543-549 (2000). .

O

71



|| sl

a.-._=,

z Noisbook No. >0 1O - 5
H Qartinued From Pags -

proJecT 648 - 2610 . 05

Tre. @__éé_pe&gb% A ldas ot b oo VoA of |,
| P tigge.ysl T L] g i NN
R IR I S TN 0 A TR U A A S
D) Deteimbe | dear My | of L DT el | Tk
P i ’l sl | o ]IOC) el T 62, '7:53 12
‘ P 'ﬂ“,.;éo-q —ﬂlﬂ.sk' and D (Al DI ‘éza- 1612.102% & i
B Mk fodls (o8 | ot 79 7812
L I P Ts Vonl > = TY7 R 34
S T~ s i (e 13 7 ¢
U 1 Mads | Ep il ak J.Luf Mo A Z5Y. 7 5le Z
[tbsl ol Tl G| droheflentd 2k .58y T
o A s L | Gl | Tlahn el G 3?0\{;‘_ | 2.
A . = 'C*rw" ng | =Pe ‘i 2‘2@5_
O DU ol b )| ULl o) BV ol I
] 5. 6"@ |G _m[ #-, 0‘ o 140 ,q(q 26
Mase e Teaa £ l.rﬂ' g Iu - z57 7;-::1
Mo Mels s lor=i s ucraln | H83118
. .
% %ﬂ ﬂ:'r‘q Uﬁlé (=} =F s tl L_\‘r J:-ﬁftﬂfﬂ&& o 1 IP_@J'?"I .-.:L.m
sol ok | O L] A [0l |of | Gandadd | - z:;.g ssl [ 12
el L ol AT T Tfoelelded | 118807 [ 11
F.T-Iricl r')‘u \ }z f /fu [Cr-'!‘l F3¥a ‘ / \ 5:: 'g/@g
A r e .
B i f._e’-:\ /¢ E’ —:y/r P RN = f-p
(a3 530145 ) ({28l D[ T3 242 | L Shefi-or
: ' l:\ "> . i_
\[:jfi_ﬁg——%%) f 4% ]56\_“, ; fﬁ';fl'
- Stnd I1D: 648.3610.05 :
B . (0 !
I | : Description: H-3 .
i Expiration:  4/30/2008 . Reverfficaticn Log ~
Activity: 914107  dpmimL Analysis Date Inttials  Explration Date
NT . qlijer |~ T4i/o |,
(%8s Uncertalnty: ~ 37.02  dpmimL 7 e
Ret Date:  9/311998 Aizph
[ | RefTime: NIA
L , Prap Dafe: 4/30/2008 _ Prep by: JD barye
by : Matri/Comp. DI WATER
Half Life (y):_ 1.23E+01 %5W /
g 2@#—\_ . ‘f/z'l’&a/s& 2 /1508
w Sgned” ’ 7 fae N signed _ Date




| 5 H Notebook No. 2 &3 75
1 . PRCJECT &"'[?)_ QSE‘Q’! [-'5 — , Contiruted From Paga _\
‘Ff’-&#‘ ya o %}" Sler .: .".'_ ! J'- (P OF R aO L \\% o T i e wram
-.w{!u“%“"v"‘\ gl o kgl 258 #F L %
. Y\J i‘ &l Iz h‘{‘lf\- Tj’ 1 Lo,
1) et neding, (e ol g 1of] THE v e b i i
' " bt sz 15 f:mfnr- fa ,]5 . & a L
Nuss| o0 evichd IOl | £ Jase 1P vl 4
x af ¢{ :5\'. 0t seEA i :-l% 5:;211
i ladsel A0 NEDnlL 1O 7% 5524 ¢
B A= L3RR {ellm
1
.;:\) ’{:‘ =£'»/ =2l —EA'II% _r'ﬁﬁ‘ ok puo SEMN_ Eier7 H':: ;la &
f i W AL | jass b o fTe
Hoter E T E . @9 oy
i LA 4 RETE2, pig sy g e ey
ndze | b ij_l:é-“z .“J’.:""' Ei whe [ TuE Al 5
wass | ol &',I?ih HA fe | 4 Loid Egﬂ;}ﬁ: " &0 -Zrij?? T
) u o o r ’
ke s : £My ‘lf mﬂj o 1+ &0ntL s 2L
Wed fwsg- -3 imal
2\ T EAR B EREN N s o
- ' 355 ¢ AL
s bt| fitle J l»o\_ a“';:‘f 15} 3—
winsd] zi ntd &4, 5 DT ngeet 2
o af T Hader g
le- 4 }3._&. . ?q"\f-n\ﬂ“l-\;‘ r:_ hi&*ﬁ%“l’&lf\
V A T { LY = “\ I.t & qu. ¥ 4 ?ﬁgf z-'\
T iz I { PIF 7. )_(__ 'd>ﬁz | ;i e )
(G4 ) bf’/):\ | [0 Be 14 H2 Wb P/ ] ks
ETIN HEE
T 3L, 53b.ds 2
.8, Depattment of Commeros _
Netfanal tnstitute of Standards
and Tschnoiogy
:‘Edm’éiﬂ' ) Ccontinuad on Page  *
' :;!TTB:;:dMnmwr‘ ‘ Read #nd Untlerstood BY

¥ RADIOACTIVE . ' , f
frfn ] 2 ; ‘ Slated
T i

R



M

:ﬁjﬂ E ﬁatiﬁrtal Ingtitute of Stanbardys & Technology |
o Y IT I Lot -
. o CrTfificaft " 159,065,

Am - -
SRt LT L0

Standard Reference I\Ta’fféf:ial 4997
a3 Rty Stanidayt, * > v

ag M 3%, 3 K3 b1 3 oe. . 1 o " - avngs s spfe A
8 SRRy R torenod Matofal (SREL) Ebdists of Beioalied fyirogan, i wafEl $ T distilled

pater. The salntion i contzined in 4 flame-sealed NIST borosiBoate-glsss ampoule, “Fie SEM 3 Hitended
ar ghe,calippafion of betspprticlo connting Snxgrmmaents and for the manftoping of radiochernical procedures.

Raﬂiohgicﬁlﬂmd o oath, Mo BDa5

“Thie SEM ampoule contaisi Nhyﬂ’ Sroigor 8 vl thfal activiy of apfraRiisly 3.2 MBY "Hydtben's decays

by, he%pgxhdegmsgmn. one of the betz parficles escape from the SRM ampoule. During the.decay

process 1o photoms are exmiticd, A Tzt t?%nshislded e F3tes at severdl Gretinbts (24 of the xeferende

+time) are given in ots [a]*, There is no deteciable external radiation. The SRM shonld be wsed ounly by

pemsons qualified W%@amg%ﬁgz}al S vt e ek -1 Lot
FLA- SN ) i) '."-'-.'.ﬁs.:-. .p:&r.,f.::w’bﬁﬁt\:géln.nﬁﬁfia;d ;; e MR ey B TRAGE M -m&e—:"

T otEs, 2w WL T e 8 o B R

The SRM ampoeie contring only distilied water, There is no chemicel hazerd, J the ampoule is to be opened

tougpefer the sghution, the secommended procedure 5 e 0B.RRES 2 o L | gy
. i

Storage and Handling LR D
e SRIA should be stored shd used 3 » Eiperitire BetweenS'and 65 “C. The soiptivn % unopeaed
amponle ghonld remein stable and homogeneons wntl at Isast Septamber 203, R
B "4,

“The ampéule (or
material. If the ampoule is transported it should be packed, marked, Isbeled, and shipped in accordance with
the applica*le national, international, and carier regulations, The-solution in the ampoulz is & dangerons
good (hazardons mateial) becanse of the radipactivity. :

Preparation

“ rhis Standard Refevonce Material was prepared in fhe Physics Lsboratory, Ionizing Radiation Divisias,

Radiocactivity Group, LR. Karam, Gronp Leader. The overall tedimical dection and physicel measurements
Yeading to cerfification were provided by LL. Tucas and MP. Untersepger of the Radioactivity Gronp.

The support aspects nvdlved in the prepsration, certification, and issuance of this SRM were coordinated
Hrough the Standard Reference Materiels Program by I.W.L. Thomas.

- ‘Bert M. Conrsey, Chief

- Ionizing Radiation Division
Caithershurg, Maxyland 20899 - Co Neancy M. Trakey, Chicf
Jone 19599 Standard Reference Materisls Program
FaliHfe and text revised Octobar 2000 .

SRM 4927, page 1 aff, | . “*Notes and references Are cnpages 5, 5od £,

amy subsequent conteiner) should always be c]en:ly marked 28 comtaiting'adicactive .
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SRALAS2TE, page 2 ¢ 6

L] A -I-.-
. - ser. .
. . R S

Recommended Procedure fox. Opening the SRMAmpaule
I the SRM solution is to be diluted, ¥ inacumma‘ndadihat-thoﬁihﬁng soluticon have a cdmposition

1
’ comparable fo t‘hat of the SRM sahtmn.
2)  Weareye protection, ploves, 2 a.nd p:oteqma cloﬂ:m,g.a.nd.wurk over & l:ayw:th a.bsorbant paperin it
Workin & fume hood,
3 | Shake the ampoule to wet all of the inside surface of the ampoule, Retorn ‘the ‘amponle to the
updight positids. . - - ,,,‘.- . .
£ Chedethatal o fhe Hqwid tas dirained di of fhe aéck uf.:theampnule. Ifnccemary, gnilytap-the-
. neckto speed the proces. "
5)  Holding the ampoule opright, score themamowest pzrl:_cif.ﬂls neckwith 2 scibe or diamund-pwcil..
) oS . . it
§)  Lighfly wet t‘he_,gcpr:qﬁ .Imc. This rqﬁnces the c.mnkpropagaﬁm wlot'ﬁv.andiﬁﬁhcs ﬁqr zi"'"‘r?[’m:l:l'er
7 Hold fheampuu]aupug‘htwﬁhapapartuw:l a"wiper, or ampport;xg. Pasrlinn“!ixe. sooxed ine away ’
from you. Using & peper towel orwzpcrto avnid contamination, snap off the top of the-amponls by
pressing the narrowest-part of the neck” away from ynu while -_mﬂ!mg the Hip of-the ampaonle tuwards
yom N . :
. i T
8)  Trensfer the sciution from the ampcula ilsing & pymomster or & pipet with d:spmscr handle.
MNEVERFIFETTE BY MOUTE.,
%  Swel, oy mused SRM nqluhon in® ﬂa.me-sea]sd glass ampotte, if possible, to mintize tha
‘evaporation loss. e -
SB&'E]SQ l?fﬂance [4]*"'. - . ' o - . " ! ;':- o
-~ " E . g . . ) e ,
) w W . ‘:" ot
- T
e . ' : n‘;':. ' S .
¥ 1 it a1
C =
i i
* .
P
‘ . : “*Notes An eferances 2 on paged's and 6,

ot
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il Somies description '

Tiquid in fiame-soalod NIST 'Eﬁi‘gscfﬁcatg-glass ampuule:-'-sﬂa‘ﬂf

PR L
Body outside diameter

. cAsmpoule specifications

iy C {165k 0.5) o meeesns ¢z Y
‘Wall Thickricss W60 0,04y W -

w , i 1 Basi t R TR - than 2.5% ) 5 "t x

. - - e Lead-oxidecontenf " iLes thap 0.02% :

. . Othex,heavy elezients . . Trace quantities k
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"SHRESR Somposttiod -, " 47 Cheifled!"™" | s Frastion T

-, ‘. H Formuld ! (mol-L"‘) of 4 ;;;(?g-:) ;.

: B0 . 85 - D R N
o . | oexde? . | x|

T e ? el b -‘ - s - T =r ra et - ™ ST - todgfe”

Neme detected [f]

Tydrogen-3: (4508 d [g -

4nf gas connting of SRM 49278 using -the NIST length-
compensated infernal gas proporiional comnters amd
intercomparison of SRMs 4927B/4027F using two-4n8 Bquid-
seintilation ponting sysiems Thi

SR 4527, age 3 046

*2ater 2ud Teferencss are gu pages 5208 §.
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BEVALUATION OF THE UNCERTAINTY: OF TEE-MASSIC ACTIVITY [d]*

Input Quentityx, | Method Used To Evaluateny), |  Relafive Relative Reletive
Fhe source of wacertzinty, | “the standaxd uncertainty of%,, Unceftdinty | Sensifivity | Uncortainty
. (A) denotes evelpationby ™ | "Of Imput | | Pacter,- '} Of Output
(and individnal statisticel methods ‘Quantity, | [Bwen)s | Quaniity,.
meextainty companents {B)-denotes evelnstion by ulx)b, Gl wy,
% where appropriate) ~+vgther methods (%) [ Il « (%) [k
Iiassio count Tate of Standard deviation of the riesn 048 « f. 10 . 028,
SR 4927E, comrected * | for 23 sefs of gas counting 1 - o
for packgropmd and 7 measurements 4) " g .
decay [B] . i
Gram-mple Bstimated (B) 0.20 1.0 020
measmem.m:-s .
c-sime [g} Ftimated (B) T o0 10 10,
Exjrapolaimn of .. | feimsted(®) ] 030 “wo [ ez
count-rai-versus-enersy i ’
10 ZET0 SMETEY IS,
“Half Bfo of B3 | Stendard uncertzinty ‘ 0.8 0009 " | 0002
. .o, | -Oftho half e () - Iz]
Liguidscintlation ' Sthndard devialion of thexfeen | 806 | 40 006
intereomparison of SR | for 7 seft of qulﬂdmﬁllahnn ' )
49778 and SRM92TE | measuromentsA) - . -
Rediomlidicimpuitios —| Limit of detection () g1 160. o000 | | 003
m .
Retative Combined Smnﬂard‘[fnwtamt}r of the omput Qumty,u.(m, (%) 036"
. CovezageFa.uﬁor, ., K2,
Relative Bxpanded Uncertainty of the Dmmrt Qua.:ihty Tly, (96) 0

SRV 4927F page-4 of§

n - -

N, E

*Notes and referzmces a7e o8 feges'S kd 6,
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DAILY INSTRUMENT PERFORMANCE CHECKS - LS6000 (LL OFF, LUMEX OFF)
Daily IPCs consist of the following standards;
Efficiency Check -
Beckman Trithum Standard Beckman C-14 Standard
Lot HNZ0202 Lot CNZ3112
10190000  dpm 98500.0 dpm
2/17/2005 REF 2/17/2005 REF
2/17/2010 EXP 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALY TESTS STARTING 04/08/09, mbe
Historical Control Limits as of 06/12/05 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  Date H-3 CPM H-CPM PASS? C-14CPM  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

RAINSTALSCALS6000\DAILY QC\LSQAG000 (DAY QC:LL OFF, LUMEX OFF)
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Liquid Scintillation Counter

Quality Control Data

Daily Instrument Performance Checks
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DATLY INSTRUMENT PERFORMANCE CHECKS - L86000 (LL OFF, LUMEX OFF)

Daily IPCs consist of the following standards;
Efficiency Check -
Beckman Tritium Standard Beckman C-14 Standard
Lot FINZ0202 Lot CNZ3112
101900.00  dpm 98500.0 dpm
2/17/2005  REF 2/17/2005 REF
21172010 EXP _ 2/17/2010 EXP
INSTRUMENT RE-CALIBRATED FOR ALY TESTS STARTING 04/08/09. mbe
Historical Confroi Limits as of 06/12/09 MH
' Decay Corrected Tritinm Carbon-14
UCL 70748.54 80439.21
Mean Value 67379.56 76608.77
LCL © 64010.58 72778.33
Decay Cortected
Obs Date H-3CPM H-CPM PASS? C-14 CPM PASS?
160  12/23/2009 50835.30 66828.14 oK 76503.9 OK
161 12/26/2009 50846.80 66874.25 OK 76138.9 oK

RAINSTALSCILSB6000\DAILY QCALSQAB000 (DAY QC:LL OFF, LUMEX OFF)
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DAILY CHECK LL ON **T¢ SOURCE- 1.S6000

Tc standard SPIKE

836.3020.70 KNOWN ACTIVITY
58000.38 dpm/g
58000.38 dpm

12/1/2009 REF
12/1/2010 EXP

INSTRUMENT RE-CALIBRATED FOR ALL TESTS STARTING 04/08/29. mbc

Historical Control Limits B/12/2008
blank Blank Quench # spike
UCL 20.61 55.9 12600.00
Nean Value 16.50 b53.2 11206.90
LCL 12.40 50.5 9813.80
| Obs# | Date | BlankG.R.| Pass? | Quench# | Pass |Spiked CR.| Pass? |
. 160 12/23/2008 15.9 OK 522 oK 11055.7 OK
161 12/26/2009 16.9 OK 53 OK 10874.6 oK
LSQAB000
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