ALS Laboratory Group

ANALYTICAL CHEMISTRY & TESTING SERVICES

Environmental Division
Fort Collins, Colorado ALS

Carbon-14, Nickel-63, and lodine-129

Case Narrative

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

Work Order Number: 1004226

1. This report consists of the raw instrument data and supporting information for 104 swipe
samples. These samples are a relog of work order #'s 0911225, 0911226, 0911227, 0911227,
0911228, 0911229, and 0912056. ALS received work order 0912056 on 12/07/2009. All other
work orders were received on 11/23/2009.

2. These samples were prepared according to procedure SOP700R10.

3. The samples were analyzed for the presence of **C, ®*Ni, and '*I. The analyses were completed
on 05/01/2010.

4. Three calibration blanks and a method blank were run with each set of 20 samples. Duplicates,
matrix spikes, and Laboratory Control Samples were not analyzed.

5. Per PM instructions, there will be no activity calculations reported. Only the instrument raw
data will be given to the client.

6. In order to determine an appropriate analysis window that would be applicable to the
analysis of the three requested nuclides, an energy calibration was performed. Upon
determination of the energy calibration, an analysis window was set up that correlated to the
client requested analysis range of ~20 — 175 keV. The resulting calibrated efficiencies for
these nuclides are as follows: *C: 0.5996 counts/disentigration, °*Ni: 0.2444 cts/dis, **I:
0.5555 cts/dis. Please refer to the accompanying calibration packet for further information
and supporting data for the analysis window determination and efficiency determinations.

7. A standard addition was performed on samples 1004226-16, -36, and —39. These three
samples had three of the highest quench factors (H#). In order to determine a sample
specific efficiency for the samples with higher quench factors, various amounts of spiking
solution were added to each sample; 0.1 ml 4c spike solution was added to 1004226-16,
0.1 ml of ®Ni spike solution was added to sample 1004226-36, and 1.0 ml of **°| spike
solution was added to sample 1004226-39. Method blank 7 was quenched into the range of
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the samples by adding approximately 35 pL nitromethane. The following efficiencies were
obtained from these standard additions: '#C: 0.4980, ®*Ni: 0.1018, ™I: 0.4384. The
background obtained at this quenched value for Method Blank 7 was 19.72 cpm. Thus, the
expected efficiency range for application to these analyses for each respective nuclide is as
follows; *C: 0.4980 — 0.5996 cts/dis, ®*Ni: 0.1018 — 0.2444 cts/dis, '®I: 0.4384 — 0.5555

cts/dis. Please refer to the accompanying spreadsheets for each nuclide specific standard
addition efficiency determination.

8. Review of the observed count rates in the high-energy beta contaminant window (Window 2)
for these analyses did not indicate any presence of any significant high-energy beta
interferents.

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.

Uy >

Derek Caduff Date
Radicchemistn.Rrimary Pata Reviewer

50410

Radiochem{sfry Final Data Reviewer Date
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ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 1004226
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number: 10-30322

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SU01-01 1004226-1 WIPE 17-Nov-09 9:00
SU01-01-DUP 1004226-2 WIPE 17-Nov-09 9:05
SU01-02 1004226-3 WIPE 17-Nov-09 9:10
SU01-03 1004226-4 WIPE 17-Nov-09 9:15
SU01-04 1004226-5 WIPE 17-Nov-09 9:20
SU01-05 1004226-6 WIPE 17-Nov-09 9:25
SU01-06 1004226-7 WIPE 17-Nov-09 9:30
SU01-06-DUP 1004226-8 WIPE 17-Nov-09 9:35
SU01-07 1004226-9 WIPE 17-Nov-09 9:40
SU01-08 1004226-10 WIPE 17-Nov-09 9:45
SU01-09 1004226-11 WIPE 17-Nov-09 9:50
SuU01-10 1004226-12 WIPE 17-Nov-09 9:55
SU01-11 1004226-13 WIPE 17-Nov-09 10:00
SU01-12 1004226-14 WIPE 17-Nov-09 10:05
SU01-12-DUP 1004226-15 WIPE 17-Nov-09 10:10
SU01-13 1004226-16 WIPE 17-Nov-09 10:15
SuU01-14 1004226-17 WIPE 17-Nov-09 10:20
SU01-15 1004226-18 WIPE 17-Nov-09 10:25
SU01-16 1004226-19 WIPE 17-Nov-09 10:30
SuU01-17 1004226-20 WIPE 17-Nov-09 10:35
SU01-18 1004226-21 WIPE 17-Nov-09 10:40
SU01-19 1004226-22 WIPE 17-Nov-09 10:45
SU01-20 1004226-23 WIPE 17-Nov-09 10:50
SuU01-21 1004226-24 WIPE 17-Nov-09 10:55
SU01-22 1004226-25 WIPE 17-Nov-09 11:00
SuU01-23 1004226-26 WIPE 17-Nov-09 11:05
SU01-24 1004226-27 WIPE 17-Nov-09 11:10
SuU01-25 1004226-28 WIPE 17-Nov-09 11:15
SU01-26 1004226-29 WIPE 17-Nov-09 11:20
SuU01-27 1004226-30 WIPE 17-Nov-09 11:25
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ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 1004226
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number: 10-30322

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SU01-28 1004226-31 WIPE 17-Nov-09 11:30
SU01-29 1004226-32 WIPE 17-Nov-09 11:35
SU01-30 1004226-33 WIPE 17-Nov-09 11:40
SUO1-BIAS 1004226-34 WIPE 17-Nov-09 11:45
SU02-31 1004226-35 WIPE 17-Nov-09 9:00
SU02-32 1004226-36 WIPE 17-Nov-09 9:05
SuU02-33 1004226-37 WIPE 17-Nov-09 9:10
SU02-34 1004226-38 WIPE 17-Nov-09 9:15
SuU02-35 1004226-39 WIPE 17-Nov-09 9:20
SU02-36 1004226-40 WIPE 17-Nov-09 9:25
SuU02-37 1004226-41 WIPE 17-Nov-09 9:30
SU02-37-DUP 1004226-42 WIPE 17-Nov-09 9:35
SU02-38 1004226-43 WIPE 17-Nov-09 9:40
SU02-38-DUP 1004226-44 WIPE 17-Nov-09 9:45
SU02-39 1004226-45 WIPE 17-Nov-09 9:50
SuU02-40 1004226-46 WIPE 17-Nov-09 9:55
SuU02-41 1004226-47 WIPE 17-Nov-09 10:00
SuU02-42 1004226-48 WIPE 17-Nov-09 10:05
SuU02-43 1004226-49 WIPE 17-Nov-09 10:10
SuU02-44 1004226-50 WIPE 17-Nov-09 10:15
SuU02-45 1004226-51 WIPE 17-Nov-09 10:20
SU02-46-DUP 1004226-52 WIPE 17-Nov-09 10:25
sSuU02-47 1004226-53 WIPE 17-Nov-09 10:30
SU02-48 1004226-54 WIPE 17-Nov-09 10:35
SU02-49 1004226-55 WIPE 17-Nov-09 10:40
SuU02-50 1004226-56 WIPE 17-Nov-09 10:45
SU02-51 1004226-57 WIPE 17-Nov-09 10:50
SU02-52 1004226-58 WIPE 17-Nov-09 10:55
SuU02-53 1004226-59 WIPE 17-Nov-09 11:00
SU02-54 1004226-60 WIPE 17-Nov-09 11:05
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ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 1004226
Client Name: Cabrera Services Inc.
Client Project Name: Forest Glen Rad Scoping Survey
Client Project Number: 08-3800.04
Client PO Number: 10-30322

Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SU02-46 1004226-61 WIPE 17-Nov-09
SuU02-55 1004226-62 WIPE 17-Nov-09 11:10
SU02-56 1004226-63 WIPE 17-Nov-09 11:15
SU02-57 1004226-64 WIPE 17-Nov-09 11:20
SU02-58 1004226-65 WIPE 17-Nov-09 11:25
SU02-59 1004226-66 WIPE 17-Nov-09 11:30
SU02-60 1004226-67 WIPE 17-Nov-09 11:35
SU02-BIAS 1004226-68 WIPE 18-Nov-09 11:40
SU03-61 1004226-69 WIPE 18-Nov-09 10:00
SU03-62 1004226-70 WIPE 18-Nov-09 10:05
SU03-63 1004226-71 WIPE 18-Nov-09 10:10
SU03-64 1004226-72 WIPE 18-Nov-09 10:15
SU03-65 1004226-73 WIPE 18-Nov-09 10:20
SU03-66 1004226-74 WIPE 18-Nov-09 10:25
SU03-67 1004226-75 WIPE 18-Nov-09 10:30
SU03-68 1004226-76 WIPE 18-Nov-09 10:35
SU03-69 1004226-77 WIPE 18-Nov-09 10:40
SU03-70 1004226-78 WIPE 18-Nov-09 10:45
SU03-71 1004226-79 WIPE 18-Nov-09 10:50
SU03-72 1004226-80 WIPE 18-Nov-09 10:55
SU03-73 1004226-81 WIPE 18-Nov-09 11:00
SU03-74 1004226-82 WIPE 18-Nov-09 11:05
SU03-75 1004226-83 WIPE 18-Nov-09 11:10
SU03-76 1004226-84 WIPE 18-Nov-09 11:15
SU03-77 1004226-85 WIPE 18-Nov-09 11:20
SU03-78 1004226-86 WIPE 18-Nov-09 11:25
SU03-79 1004226-87 WIPE 18-Nov-09 11:30
SU03-80 1004226-88 WIPE 18-Nov-09 11:35
SU03-81 1004226-89 WIPE 18-Nov-09 11:40
SU03-82 1004226-90 WIPE 18-Nov-09 11:45
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ALS Laboratory Group -- FC

Sample Number(s) Cross-Reference Table

Paragon OrderNum:
Client Name:
Client Project Name:

1004226
Cabrera Services Inc.
Forest Glen Rad Scoping Survey

LIMS Version: 6.355A

Client Project Number: 08-3800.04
Client PO Number: 10-30322
Client Sample Lab Sample | COC Number Matrix Date Time

Number Number Collected | Collected
SU03-83 1004226-91 WIPE 18-Nov-09 11:50
SU03-83-DUP 1004226-92 WIPE 18-Nov-09 11:55
SU03-84 1004226-93 WIPE 18-Nov-09 12:00
SU03-85 1004226-94 WIPE 18-Nov-09 12:05
SU03-85-DUP 1004226-95 WIPE 18-Nov-09 12:10
SU03-86 1004226-96 WIPE 18-Nov-09 12:15
SU03-86-DUP 1004226-97 WIPE 18-Nov-09 12:20
SuU03-87 1004226-98 WIPE 18-Nov-09 12:25
SU03-88 1004226-99 WIPE 18-Nov-09 12:30
SU03-89 1004226-100 WIPE 18-Nov-09 12:35
SU03-90 1004226-101 WIPE 18-Nov-09 12:40
SUO3-BIAS 1004226-102 WIPE 18-Nov-09 12:45
SUO03-BIAS-02 1004226-103 WIPE 18-Nov-09 12:50
SUO03-BIAS-03 1004226-104 WIPE 18-Nov-09 12:55
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ALS Laboratory Group - Fort Colling

CONDITION OF SAMPLE UPON RECEIFT FORM

cies: (CABLETA workerder Ne: (Y 1] L N
Project Manager: L,]&i Initials: | &S Date: {{ /23 /OC

ALS

I Does this project require any special handling in addition to standard Paragon procedures? YES NO
2 Are custody seals on shipping containers intact? i NONE | LYES~| NO
5. Are Custody scals on sample containers intact? ! NONE{ YES NO
i s thcrc a COC (Chain-of-Custody) present or other representative documents? (X(’Ey NO
s Are the COC and bottie labels complete and legible” { YEE) NO
6 1 the COC in agreement with samples received? (IDs, dates, times, noO. of samples. no. @;{ NO
of containers, matrix. requested analyses, elc.) ~
7 Were airbills / shipping documents presemn: and/or removable? DROP OFF EYES)‘ NO
g, Arc all aqueous samples requlrmn prescrvatwn preservcd correctly? (cxcludmg volaules) % Y'Eq . NO
5 Are all aqueous non-preserved samples pH 4-97 '); YES NO
0. Is there sufficient sample for the requested analyses? VEY NO
1 Were all samples placed 1n the proper containers for the requested analyses? | YESJ| NO
i Are all samples within holding times for the requested analyses? i (VES) NO
12 Were all sample comamers received intact? (not broken or leaking, etc.) L @ \ NO
1. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) N/;) VES i NO
headspace free?  Size of bubble: < green pea > green pea , : : T
" Do perchlorate 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 chlorme" ||
(Applicable when PM has indicated samples are from a chlorinated water source; note if field preservation ' CNW YES NO
with sodium thiosuifate was not observed.) - |
17. Were the samples shipped on ice? ‘ YES @
P - o - RAD ¥
15. Were cooler temperatures measured at 0.1-6.0°CY IR gun used: (B2 #4 ¢ only | VEs CT-‘IQ)
g
Cooler #: '
Ternperature (°C): %V@H’ ﬂg'—[c)
No. of custody seals on cooler: (;L
QaT L sy
Survay! External pR/hr reading: \(1/
Acceptance -
Information Background nR/hr reading: | 9\
Were external pi/hr readings £ two tmes background and wittir: DOT acceptance Critert \’Eé\),’ NO /NA {1 no. sce Form 008
Additional Information: PROVIDE DETAILS HELOW FOR A NO RESPONSE TQ ANY QUESTION ABOVE, EXCEPT 41 AND %16
A CamPun wnii b Yoptaclel tnhiige R
If applicable, was the client contacted”? YES /NG / NA Cy 74 Daw'Time: .
. ] o
Project Manager Signature / Date: %” l [/1"‘/0 '
*1R Gun #2. Oakior. SN 29922500201-G066 *IR Gun #4: Oakton, SN 2372220101-0002
Eorm 201722.xls (6/1/09)
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ALS Laboratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Cilent: Workorder No:

ala2xle

C.C{ e
LKS

Project Manager: Inttials:

LS

Date: Ii/) TJ/O(]

| Does this project require any special handling i addition to standard Paragon procedures? ©YES @
2 Are custody seals on shipping containers intact? NONE @ NO
+ Are Custody seals on sample containers intact? ﬁgyﬁ YES NO
1. ls there a COC (Chain-of-Custody) present or other representative documents? @ NO
5 Are the COC and bottle labels complete and Jegible? YEY | NO
6 [s the COC in agreement with samples received? (IDs, dates times, no. of samples, no. @ NO
of containers, matrix, requasted analyses, etc.}
? Were airbills / shipping documents present and/or removable? DROP OFE! @ NO
g AIE‘ a]] AGUEDUS samples requlrmrr prescrvntmn preserved cnrrcctlv" (cxc!udmg volatiles) e YES NO
i it e i EE
5. Are all aqueous non-preserved samples pH 4-9? /& | YES NO
0. [s there sufficient sample for the requested analyses? @S> |  NO
i Were ali samples placed in the proper containers for the requested analyses? YES” | NO
12 Are zll samples within holding times for the requested analyses? @S)‘ NO
15 Were all sample containers received intact? (not broken or leaking, etc.) @} . NO
11 Are zll samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, rad = ‘
. pies Teatinne pace (VO ’ : on) (et| vos | oNo
headspace free? Size of bubble: < green peg > green pea B ,
" Do pf*rchloratﬂ LCMS-MS samples have headbpd ? (al lea of container required) @/ YES ‘ NO
\
1 Were samoles checked for and free from the presence of residual chlorine? o
(Applicable when PM has indicated sampies are from a chiorinated water source; note if fleld preservation @‘ YES | NO
with sodium thiosulfate was not observed.) ]
17 Were the samples shipped on ice? YES | @9/
- : e 'l
Ie RAD -
15, Were cooler temperatures measured at 0.1 -6.0°C% IR gur used*r’ | #2) #4 ONQ\, YES NQ/
’ L—
Couler 7 {
Temperature (°C): b ¢ N \\(L L }
___Ne. of custody seals on cooler: >
DOT
Surveyt Externa!l pR/hr reading: \ (ﬁ
Acceptance ‘ l
Information Background ttR/hr reading: .
Were exiernal ulU/hr readings £ two tumes backeround and within DOT acceptance crllerizl‘.’(\’ES) NO/NA (ilna, sec Form 008.)

Additiona) Information:

J_EML'Y? L7 ! { DC

AN LLLI{ der 0K

PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #1¢

If applicable. was the client contacted? YES  NO / NA  Contact:

Project Manager Signature / Date:

7

0./“/[0‘:

s

*IR Gun #2: Qakton, SN 20922500201-0066 *IR Gun #4- Qakton, SN 237222G101-0G02

Form 201022 xts {6/1/08;

Date/Time:
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20 of 95



ALS Laboratory Group - Fort Colling

CONDITION OF SAMPLE UPON RECEIPT FORM
Client; C (/{ /;Uff/f’Z{ Workorder No: 0[1 ///2 ), rd
Project Marager: L/QQ Initials: _ f ﬁ < Date: H/) }'{ 06?

o

16. Were samples checked for and free from the presence of residual chiorine?
{Applicable when PM has indicated samples are fron: & chlorinated water source; note if field preservation

witl sodium thiosulfate was not observed.)

1 Does this project require any special handling in addinon to standard Paragor procedures? j YES @
T Are cixstody seals oni shipping containers intact? - ; NONE @ NO )
3 Are Custody seals on sample containers intact? \ w YES NO
4 Is i_here a éOC (Chain-of-Custody) present or other ré;a;;scntative documents? @\ NO
5. Are the COC and bottie labels complete and legible? 'E NO
E/ Is the COC in agreement with samples received? (IDs, dates, times. no. of samples, no. o ‘% @ %
of containers, matrix, requested anatyses, ete.) |
i‘v’é.ré airbills / shipping documents present and/or removable? . _[_D;O,A}:B;F @&’ NO
& Are all aqueous sanples requiring preservation preserved correctly? {excluding volatiles) ‘ @ YES NO
9WA7r:eal] %aic_;ae;ous non-preserved samples pH 4-97 7 /ﬁg I vEs | No o
t0 Is there sufficient sample for the requested analyvses? - @ |  NO
1. Were all sa-unp]es placed in the proper containers for the rcquels{e-gima‘r.lﬂalyses? ; @ [ NO
2. Are all samples within holding times for the requested analyses? ; i 7 o ! @9 | NO
13. Were all sample containers received intact? (no: broken or leaking, eic.) YES NO
11, Are all samples requiring no headspace (VOC, GRQ, RSK/MEE, Rx CN/S, raden)
headspace free? Size of bubble: < greenpea > green pea @ ! YES NO
“ Do perchlorate LCMS-MS samples have headspace? (a! ieast 1/3 of container required) @ I YES NO
&

17. Were the samples shipped on ice?
. - - TN RAD . .
5. Were cooler temperatures measured at 0.1-6.0°C? IR gua l.sed*;\@ 24 l O‘NU, YES ‘ NO

3 A —

Cooler #: ’

Temperature (“C): Prw\ Erend ( \g Lﬁ )

No. of custody seals on cooler: -

DOT
Survey! External pR/hr reading | Lp
[Accaptance Lo
Informatior: | Background uR/hr reading: | ,;‘
—_—— -~
Were exiernal uR/w readings < two tines background and within DOT acceptance criteria” YES)NO {NA (If no, ses Form 0081

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

¥ Soveepl\en el beceoplid gn-hiwy?

@) A bt O U Wit (e eved = (500740 som ) and

WD vt ik d en COC —7 dddad 0 AbwvapuF 1\

[¥ applicable. was the chient contacted” YES / NO / NA C/oma/c(ii __ Date/Time:
s
- - 7 Wl
Project Manager Signature / Date: LT ‘ l
*IR Gun #2: Oakton, SN 29922500203 -0066 *IK Gun #4: Oakton, SN 2372220101-0002
Form 2071:22.xis (6/1/09)
Fage 1 of
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ALS Laboratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM
ll—] r -1 p Y . h
Cleent: L [)l/ ¢ Workorder No: C’f/ //g)-2 l\g
Project Manager: [,}’e (,, Inttials: UZ}S Dawe (1 /23 04

1. Does this project require any special handling in addition to standard Paragon procedures? YES ( NOj‘
NO

2 Are custody seals on shipping containers mtact? [ NONE} @57
l@ON] i YES | NO

3. Are Custody seals on sample containers intact?

4 Is there a COC (Chain-of-Custody) present or other rapresentative documents? I CYES)I NO
5. Are the COC and bottle tabels complete and legible? ‘ KEE I NO
|

¢ Is the COC in agreement with samples recetved? (IDs, dates, times, no. of sampies, no. L ml N
of confainers, mafrix, requested analyses, etc.) | =

— : ‘
7 Were airbills / shipping documents present and/or removable? DROP OFF NO
¢ Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) (K7a, ; NO
9. Are all aqueous non-preserved sampies pH 4-97 @ NO
t6. Is there sufficient sample for the requested analyses? NO
11. Were all smnples placed in the proper containers for the requested analyses? \ NO
2 Are all samples within holding times for the requested analyses? i YES:’ | NO
13 Were ali sample containers received intact? {not broken or leaking, etc.} S NO
14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) /’/-A) NO
headspace frec? Size of bubble: < green pez ____ > green pea (_ﬁ/
" Da perchlorate LCMS-MS samples have headspace? (at feast 1/3 of container required) /ﬁ/ﬁ}) . YES [ NO
e k/ - P -
16 Were samples checked for and free from the presence of residual chlorine? . | ‘
(Applicable when PM has mdicated samples are from 2 chlorninated water source; note if field preservation /N/A,‘ | YES NO
with sodium thiosulfate was not observed.} — ;
17. Were the samples shipped on ice? | OYES ‘ @
. 5 TN ’ KRAL | ; =
15 Were cooler temperatures measured at 0.1-6.0°C? IR gun used™: (#2_1 #4 ONLY YES | O,

Cooler #: !
Temperature (°C): Porr I Xk ( ‘g ” -)

No. of custody seals on cooler: ;}

noT _
Survey! External uR/hr reading: | L)
[Acceptance

Information Background pR/hr reading; t Q

N
l Were external R readings € two times background and within DOT acceptance criteria? &ES}’ NO /NA (I no, see Form 008

Additional Information: PROVIDE DETAILS BELOW FQR a NO RESPONSE TO ANY QUESTION ABOVE. EXCEFT #1 AN #)6

X Sl ol B el jachiovide -

[fapplicable. was the client contacted? YES / NO / NA  Contact: _ ¢ DateTime:
7
Project Manager Signature / Date: / — U /'LY /U i
/
*IR Gun #2: Oakaon, SN 29922500201-0066 *IR Gun #4: Oaktor, SN 2372226101-0002

F 201r22.x8 (6/1/09
orm r22.xs (6/1/08) Page 1 osz of 95



ALS Laboratory Group - Fort Collins

CONDITION OF SAMPLE UPON RECEIPT FORM

Cliznt: 05{ b "/6/‘7‘/&./ Workarder No: 04{//02{)‘:?
L,feg Initials: /,ﬁj\ Dalc:_L/g_‘B_/a’//?

Project Manager:

1. Does this project require any special handling in addition to standard Paragon procedures? ﬁ YES | @@
LA@ custody seals on shipping containers intact? o ; NONE l @ NO
1 Are Custody seals on sample containers intact? ‘@ YES NO
i s there a COC (Chain-of-Custody) present or other representative documents? QES) NO
5. Are the COC and bottie tabels complete and legible? @9 J Na ,,,,,
ﬁsrthe COCin agrt?emenf with samples received? (IDs, dates, imes, no. of samples, no. @} NO
of containers, matrix, requested analyses, etc.) |

? We-re airbills / shipping documents presen and/or rémovable? o oror oFF| (YES) NO )
8. Are all aqueous samples requmm preservatmn preserved corrcctly (excluding volatiles) /A YES NO
0. Ajrie‘z;ﬁragu_c;us non-preserved samples pH 4-97? o N/ CVES | NO
10, Is there sufiicient sample for thc requested analyses? ¢ @ NO

| (YES)|  NO

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

|

|

& o
G | NO

4. Are all sampies requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) [SVEN
. _ G\//é) YES NO
hcadspace free? Size of bubbie: _ < green pea > opresnpes

|
I
* Do perchloraie LCMS-MS samples have headspace? (at least 13 of container required) f {N/A) : YES 1 NO
‘
!
i
|

> Are all samples within holding times for the requested analyses?

3 Were all sample contatners received intact? (not broken or leaking, cte.)

16. Were samples checked for and free from the presence of residual chlorine? e
(Applicablz when PM has indicated samples are from 2 chlorinated water source; note if field preservation é/}) YES NO
with sodium thiosulfate was not observed.)
17. Were the samples shipped on ice? YES @)
. . I RAD
5. Were cooler temperatures measured at 0.1-6. OOC‘? IR pun used*: 63 J #4 ' omiy YES @

Caoler #: ‘
Temperature (°C): Pran e i \%‘-{ *)

No. of custody seals on cooter: 9—

Dot n

Suivoy! External uR/Ar reading: | (..9

Acceplance

Informatior: Background uR/iir reading: '9’

Were extemal Wi/ readings £ two times background and witlin DOT acceptance criteria? [(T'Qj NO/NA (O oo, see Form 008.)

Additional Information: PROVIDE DETAILLS BELOW FOIL A NO RESPONSE TO ANY QUESTION ABOVE, EXCEFT 41 AND #1&

¥ Sounp Ly Lot ke poled Ln-intude e

if applicable. was the client contacted? YES /NO f NA - Contact: A / Date/Time:
.’" /
. . - itfuflns
Project Manager Signature / Date: Pif it
& T ‘ i
*IR Gun #72; Qakion, SN 29922500201-0G60 *IR Gun #4: Qakton, SN 2372220504-0002

Form 201r22.xis (8/1/08)
Page 1 of l
23 of 95



ALS Laboratory Group - Fort Collins

CONDITION QF SAMPLE UPON RECEIPT FORM

ALS
Client: C/ﬂb rev A Workorder No: 09120 A

Project Manager: L,S Initials: € DT Date: | & ~ 71-09
I Does this project require any special handling in addition to standard Paragon procedures? YES ; @
> Are custody seals on sh{ping containers intact? NONE . @ | NO _
3 Are Cu;toéy seals on sample containers intact? N ) YES | NO
5 ls there é C()C {(Chain-of-Custody) present or other representative documents? N E) | NO
5 Are the COC and bottle lal;éis complete and legible? - i @ES 1 NO
0. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. i @ NO

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

- ) ' pROP OFF} YES})| NO

7 Were airbills / shipping documents present and/or removable?

5. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles)

] Aréﬁall aqueous non-preserved samples pH 4—9‘?

1. Is there sufﬁment sample for the requested analyses?

1 Were all samples placed in the proper containers for the requested dnalyses'7

12 Are all samples within holding times for the requesied analyses?”

13- Were all sample containers received intact? (not broken or leaking. cic.)

14. Are all samples requiring no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon)

headspace free? Size of bubble: < green pea > green pea
" Do perchlorate 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 arc from a chiorinated water source; note if field preservation ‘ @ . YES NO
with sodiun thiosulfate was not observed.) }
17. Were the samples shipped on ice? . YES | (NO
. - ' . = )
15. Were cooler temperatures measured at 0.1-6.0°C? IR gunused™; %2 #4 ONLY YES
Cooler #:
Pt i
Temperature (°C): | i, ),
No. of custody seals on cooler: ]
DOT
Survey! External pR/rreading: | -
Acceptance
Information Background pR/hr reading: 1
Were exlemal pR/ir readings  two times backeround and within DOT acceptance cnterin?(/\{'@/ NO/NA (Ifno. see Form 008.)

Additional Information: PROVIDL DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE. EXCEPT #1 AND #10

Date/Time:

If applicable. was the chient contacted? YES / NO/ NA  Contact:
. . ;e i o%
Project Manager Signature / Date: 4 S / ‘l/ ? {
' T
*[R Gun #2: Oakton. SN 29922500201-0066 FIR Gun #4: Qaktor. SN 2372220101 -0002

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

Page 1 of

(
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Page 1 of 1

S
From:  Origin ID: ODMA (410) 332-8177 Ship Date: 20NOV09 & |

Mike Barsa Fedssz, Acti¥gt: 10.0 1B ' 9\ ;)‘X
CABRERA SERVICES Eqress | CAD; 4239785/INETO090

103 E. Mount Royal Ave Accounti: 8

Ste 28

Baltimore, MD 21202

20838090731 202)

Delivery Address Bar Code

AR

SII:II:TO; éstoumwsn BILL SENDER ol 0635000472 ,
nce oteere nvoice
Paragon Analytics o /
225 Commerce Dr. Dept ‘f’&”
Fort Collins, CO 80524
10f2 MON - 23NOV A2
- . 793037512435  STANDARD OVERNIGHT
\ | |" o q'; #4# MASTER ##
. ' 1 ; 80524 )
co-US .
gl xHFTCA o -

|

After pnntlng this label:

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

3. Place jabel 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 criginal label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could
resuit in additional billing charges, along with the canceliation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx wiil not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation, unless
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service
Guide apply. Your right to recaver fram FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidenta!,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.g. jewelry, precious metals, negotiable
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide.

25 of 95
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From: Origin 1D: CDMA (410 332-8177
Mike Barsa

CABRERA SERVICES

103 E. Mount Royal Ave

Ste 2B

Baltimore, MD 21202

Fedssz

Ship Date: 20NOV08
ActWgt 10.0LB

Page I of 1

O(f”,ﬂg ‘6

SHIPTO,  (800) 443-1514
Lance Steere

Paragon Analytics
225 Commerce Dr.

Fort Collins, CO 80524

BILL SENDER

RN

——_—w

- -

After printing this labei:
1. Use the 'Print’ bution on this page to print your
2. Fold the printed page alang the horizontal line.

3. Place labet in shipping pouch and affix it to your shipmen

Exqres | CAD: 4230785INET9090
Account#, § T
Delivery Address Bar Code

Ref#  068-3800.04-T2
Invoice # /
PO # K
Dept # ' "A
" 1of 2 MON - 23NOV A2

o 7930 3751 2435 STANDARD OVERNIGHT

## MASTER ##

XH FTCA

I

label to your taser or inkjet printer.

80524 ¢
co-us )
DEN *

|

|

t 50 that the barcede portion of the |zbel can be read and scanned.

Warning: Use only the printad original label for shipping, Using a photocopy of this label for shipping purposes is fraudulent and could

result in additional biling charges. along with the canceltation of your FedEx account number,

Use of this system constiiutes your agreement tc the s

responsible for any claim in excess of $100 per package. whether the result
you declare 2 higher value, pay an additional charge, document your acal
Guide apply. Your night to recaver from FadEx for any loss, including intrinsic valueaf the package. loss of sales, income interest,

cosls, and other forms of darmage whether direct, incid

Recavery canne’ exceed actual documented loss. Maximum for iterms of extraordinary value is $500, e.q.

ervice conditions i the current FedEx Service Guide, available on fedex.com. FedEx will not be

of loss, damage, detay, non-delivery,misdelivery,or misinformation, unless
loss and file a timely claim.Lizitations found in the current FedEx Service

profit, attorney's fees,

ental,consequential, or spacial is limited to the greater of $100 or the authorized declared value.

tewelry, precicus metals, negotiable

instruments and other items listed in our ServiceGuige. Written claims must be fiied withun strict time limits, see current FedEx Service Guide.

hitps://www.fedex .com/shipping/html

fen//PrintlFrame.html
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Page 1 of ]

Crom:  Origin I: GOMA (410) 332.8177 Ship Date: ZONOV09 s . ‘_Z
Mike Barsa FECEEK ActWgt 10.0 LB 057 }/ ,,) 9

CABRERA SERVICES Deres | CAD; 4239785 INETS090
103 E. Mount Reyal Ave Account#: S
Ste 20 Delivery Address Bar Code

Baltimore, MD 21202

(T

19340307 312023

SHPTO.  (806) 4431511 BILL SENDER Ref#  08-3800.04.T2
Lance Steere Invoice # ‘,/
Paragon Analytics ESD?,, R
225 Commerce Dr. ; 9
Fort Collins, CO 80524
Tof 2 MON - 23NOV A2
793037512435 STANDARD OVERNIGHT

## MASTER ##
80524 <

i J{.
I_,.' XH FTCA coss .

After printing this label:

1. Use the 'Print’ button on this page to print your label to your taser or inkjet printer.
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.

e
—
—

2 Fold the printed page along the horizontal line.

Warning: Use only the prinled original label for shipping. Using a photocopy of this label for shipping purposes 1s fraudulent and couwld
result in additiona! billing charges. along with the cancellation of your FedEx account number.

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

27 of 95
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Page 1 of |

2K
From:  Origin ID; COMA (410} 332-8177 F E Ship Date: 20NOV00 6) 6// ) 7-2‘ b
4

Mike Barsa ActWgt: 10.0 LB
CABRERA SERVICES Exgress CAD: 4239785IINEL9090
103 E. Mount Royal Ave Account. 5 *
Ste 2B Delivery Address Bar Code
SHIPTQ:  (800) 443-1511 BILL SENDER Rel#  (08-3800.04-T2
Lance Steere Invoice # K
Paragon Analytics Bt 7 a
225 Commerce Dr. i
i
Fort Collins, CO 80524
Tof2 MON - 23NOV A2

a1 (oor 793037512435  STANDARD OVERNIGHT

) ## MASTER 4
) 80524

XH FTCA o

IR

1. Use the 'Print’ button on this page to print your label to your laser or inkjet printer.
3. Ptace label in shipping pouch and affix it to your shipment so that the barcode partion of the label can be read and scanned.

o

2. Fold the printed page along the horizontal line.

Warning: Use only the printaa original tadel for shipping. Using & photocopy of this label for shipping purpsses is frauduient and could
result in additonal billing charges, along with the cancel:aiion of your FedEx account numbe:.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
respansibte for any ciaim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery,or misinfermation, unless
you declare a higher value, pay an acditional charge, document your actua! loss and file a timely claim.Limitations found in e current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental consequential, or special is lirmited to the greater of $100 or the authorized declared vaive
Recovery cannot exceed actual documented loss Maximum for iterns of extraordinary value is 3500, e.g. jewelry, precicus metals, negotable
instrumients and other items listed in our ServiceGuide. Written claims mus: be filed within steict time limi's, see current FedEx Service Guide.

28 of 95
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From:  Oiigin ID: ODMA  (410) 3328177
Mike Barsa ©
CABRERA SERVICES Bxress
103 E. Mount Royal Ave
Ste 28
Baltimore, MD 21202

JAYNT 202D

Ship Date: 20NOV09
ActiWgt 10.0LB

CAD: 4239785/INET 9050
Account S "

SHIP TO:  (800) 443-1511 BILL SENDER
Lance Steere

Paragon Analytics

225 Commerce Dr.

Fort Collins, CO 80524

Delivery Address Bar Code

Ref#  08-3800.04-T2

T

i

After printing this label:

XH FTCA

{

1, Use the 'Print button on this page to print your 1abel to your laser or inkjet printer.

2. Fald the printed page along the horizontal line.

ﬂlll\

Inveice # /
PO# K
Dept # "" e
; .
) fof2 MON - 23NOV A2
ooy 7930 3751 2435 STANDARD OVERNIGHT
t#H MASTER ##

80524
co-Us 4

DEN

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

Warning: Use only the printed ariginal label tor shipping. Using a photocopy of this label for shipping purposes is fraudulent and coule

result in additional billing charges. aiong with the canceliation of your FedEx account number

Use of this system constitutes your agreement to the service conditions in the curren: FedEx Service Guus, avaitable on fedex.com.Feokx will not be
respansible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery,or misinlormation, unless
you declare s higher valug, pay an additional charge, document your actual loss and fila a timely ciaim.Limitations found in the current FedEx Service
Guide apply. Your right to recaver irom FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
coslts, and other forms of damage whether direct, incidental,consequentiai, or specia! is limited 1o the greater of $100 or the autharized declared value.
Recovery cannot exceed actua, documented ioss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable
instraments and other items listed in our ServiceGuide, Written claims must be filed within strict time limits, see current FedEx Service Guide

https://www.fedex.com/shipping/html/en//PrintlFrame.html
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OC,IQ\OSL Page 1 of |

From:  Origin I3: ODMA  {410) 332-8177 Ship Date: 04DECO%
Mike Barsa FedEEZ., ActWat 2.0 LB

CABRERA SERVICES _Bxpress | GAD 4239785/NET090

103 E. Mount Royal Ave Account: S ™

Ste 28 Delivery Address Bar Code

Baltimore, MD 21202

SHIPTO:  (970) 4901511 BILL SENDER Ref#  08-3800.04, Task 200

Lance Steere Lr)léo,i?ce %

ALS-Paragon Dept #

225 COMMERCE DR
FORT COLLINS, CO 80524

.

MON - 07DEC A2
ooy 79819299 5533 STANDARD OVERNIGHT

80524

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

f

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

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation, uniess
you declare a higher value, pay an additional charge, document your actual loss and file a timely ¢laim.Limitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental.consequential, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed actual documented loss. Maximum for items of extraardinary value is $500, e.g. jeweiry, precious metals, negotiable
instruments and other items listed in aur ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide.
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SU01-01

SUM-01-DUP

Suo01-02

5U01-03

SU01-04

SU01-05

SU01-06

SuU01-06-DUP

SU01-07

SU01-08

Su01-09

SU01-10

SU01-11

5U01-12

SU01-12-DUP

SU01-13

SU01-14

5U01-15

SU01-16

SU01-17

SU01-18

SuU01-19

Su01-20

SU01-21

SuUB1-22

1004226-1

1004228-2

1004226-3

1004226-4

1004226-5

1004226-6

1004226-7

1004226-8

1004226-9

1004226-10

1004226-11

1004226-12

1004226-13

1004226-14

1004226-15

1004226-16

10042268-17

1004226-18

100422619

1004226-20

1004226-21

1004226-22

1004226-23

1004226-24

1004226-25

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09
17-Nov-09

17-Nov-09

9:00

9:05

9:10

215

9:20

9:25

©:30

9:35

9:40

9:45

9:50

9:55

10:00

10:05

10:10

10:15

10:20

10:25

10:30

10:35

10:40

10:45

10:50

10:565

11:00

38

38

38

38

38

38

38

38

38

38

46

46

46

46

46

46

46

46

46

46

48

48

48

43

43

10

11

15.6

12

15.5

18

16.5

18.56

12.5

16.5

16.5

14.5

22.5

20

19

225

12.5

15.5

19

18.5

17.5

16.5

13.5

16.5
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~ LablD . Matrix DateCollected TimeCollected -

SuU01-23 1004226-26 WIPE  17-Nov-09 11:05 48 7 14
SU01-24 1004226-27 WIPE  17-Nov-09 11:10 48 8 19
SU01-25 1004226-28 WIPE  17-Nov-09 11:15 48 9 17
SU01-26 1004226-26 WIPE  17-Nov-09 11:20 48 10 18
SuU01-27 1004226-30 WIPE  17-Nov-09 11:25 - 48 11 16
SuU01-28 1004226-31 WIPE  17-Nov-09 11:30 55 1 14
S5U01-29 1004226-32 WIPE  17-Nov-09 11:35 55 2 17.5
SU01-30 1004226-33 WIPE  17-Nov-09 11:40 55 3 18.5
SUD1-BIAS 1004226-34 WIPE  17-Nov-09 11:45 55 4 16.5
SU02-31 1004226-35 WIPE  17-Nov-09 9:00 55 5 15
SU02-32 1004226-36 WIPE  17-Nov-09 8:05 55 6 21
50U02-33 1004226-37 WIPE  17-Nov-09 2:10 55 7 17.5
SU02-34 1004226-38 WIPE  17-Nov-09 2:15 55 8 18
8U02-35 1004226-39 WIPE  17-Nov-09 8:20 55 9 15.5
SuU02-36 1004226-40 WIPE  17-Nov-08 9:25 55 10 17
SuU02-37 1004226-41 WIPE  17-Nov-08 9:30 39 2 14
SUD02-37-DUP  1004226-42 WIPE  17-Nov-09 9:35 39 3 13.5
SU02-38 1004226-43 WIPE  17-Nov-09 9:40 39 4 235
SU02-38-DUP  1004226-44 WIPE  17-Nov-09 9:45 39 5 16
5U02-39 1004226-45 WIPE  17-Nov-09 9:50 | 39 ' 6 20.5
SU02-40 1004226-46 WI PVE 17-Nov-09 9:55 39 7 17
SU02-41 1004226-47 WIPE  17-Nov-09 10:00 39 8 16
Su02-42 1004226-48 WIPE  17-Nov-09 10:05 39 9 17
SU02-43 1004226-49 WIPE  17-Nov-09 10:10 39 10 13
SU02-44 1004226-50 WIPE  17-Nov-09 10:15 39 1 14.5
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SU02-45

SuU02-48-DUP

sSu02-47

SU02-48

SU02-49

SU02-50

5U02-51

SU02-52

SU02-53

SuU02-54

SU02-46

SU02-55

5002-56

SU02-57

SU02-58

5U02-59

5U02-60

SU02-BIAS

SU03-61

5U03-62

SU03-63

3U03-64

SU03-85

SU03-66

SU03-67

1004225-51

1004226-52

1004226-53

1004226-54

1004226-55

1004226-56

1004226-57

1004226-58

1004226-59

1004226-60

1004226-61

1004226-62

100422663

1004226-64

1004226-65

100422666

10042256-67

1004226-68

1004226-69

1004226-70

1004226-71

1004226-72

1004226-73

1004226-74

1004226-75

WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE
WIPE

WIPE

17-Nov-09

17-Nov-08

17-Nov-08

17-Nov-09

17-Nov-09

17-Nov-08

17-Nov-08

17-Nov-08

17-Nov-08

17-Nov-09

17-Nov-09

17-Nov-09

17-Nov-09

17-Nov-09

17-Nov-09

17-Nov-09

17-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

10:20

10:25

10:30

10:35

10:40

10:45

10:50

10:55

11:00

11:05

11:10

11:15

11:20

11:28

11:30

11:35

11:40

10:00

10:05

10:10

10:15

10:20

10:25

10:30

59

59

59

59

59

59

59

59

59

59

62

B2

62

562

62

10

11

17.5

17

17

21

24

23

18.5

16.5

13

16.5

16.5

19

225

14

16.5

20

17.5

12,5

15.5

19

19

12.5
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el

SU03-68
SU03-69
SU03-70
SU03-71
5U03-72
SU03-73
SU03-74
SU03-75
SU03-76
SU03-77
SU03-78
SU03-79
SU03-80
SU03-81
SU03-82
SuU03-83
SU03-83-DUP
SU03-84
SU03-85
SU03-85-DUP
SU03-86
SU03-86-DUP
5U03-87
5U03-88

SU03-89

1004226-76

1004226-77

1004226-78

1004226-79

1004226-80

1004226-81

1004226-82

1004226-83

1004226-84

1004226-85

1004226-86

1004226-87

1004226-88

1004226-89

1004226-90

1004226-91

1004226-92

1004226-93

1004226-94

1004226-95

1004226-96

1004226-97

1004226-98

1004226-99

1004226-100

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

WIPE

Viaitrix: DateCollected i

18-Nov-08

18-Nov-08

18-Nov-08

18-Nov-09

18-Nov-09

18-Nov-08

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-08

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-08

18-Nov-08

18-Nov-09

18-Nov-09

~18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

18-Nov-09

meCollected

10.35

10:40

10:45

10:50

10:55

11:00

11:05

11:10

11:15

11:20

11:25

11:30

11:35

11:40

11:45

11:50

11:55

12:00

12:05

12:10

12:15

12:20

12:25

12:30

12:35

62

62

62

33

33

33

33

33

33

33

33

33

33

10

t1

10

20

16.5

16.5

17

16

156.5

15

15.5

10.5

20

20.5

19.5

21.5

18.5

16

15

19

16.5

14.5

15.5

17

14.5

19.5
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SU03-90

SU03-BIAS

SU03-BIAS-02

SU03-BIAS-03

1-1
12
1-3
2-1
2-2
23
3-1
3-2
3-3
4-1
4-2
4-3
5-1
5-2
5-3
8-1
62
6-3

~N M h WN

SU01-13
SU02-32
SU02-35

Entries added by:
Reviewed by:

1004226-101 WIPE  18-Nov-09

1004226-102 WIPE  18-Nov-09

1004226-103 WIPE  18-Nov-09

1004226-104 WIPE  18-Nov-09

na
na
na
na
na
na
ha
na
na
ha
na
na
na
na
na
na
na
na

na
na
na
na
na
na
na

na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

na
na
na
na
na
na
na

Calibration Blanks
ha
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
ha

Method Blanks
na
na
ha
na
ha
na

na
Standard Additions

1004226-18 WIPE  17-Nov-09
1004226-36 WIPE 17-Nov-09
1004226-39 WIPE 17-Nov-09

Derek Caduff 5/3/2010
Mike Clemmer 5/4/2010

LablD - Matrix DateCollestedimeCollecte ' Rac

12:40

12:45

12:50

12:55

na
na
na
na
na
na
na
na
na
na
Na
na
na
na
na
na
na
na

na
na
na
na
na
na
na

10:15
9:05
9:20

11

11

1

11

38
38
46
48
48
55
39
39
3
59
59
62
8
8
33
11
11
11

46
55
3
62
33
11

25

25
25
25

12
12

12
12

12
12

12
12

12
12

14

14.5

18
16.5
19
12.5
16.5
22
18
17.5
16
18.5
16
18.5
13.5
22
18
20
15
17

20
16.5
16.5

16
156.56
16.5

19.72

11349.5
272.9
983.12

average

17.83

18.87

17.17

17.67

17.83

17.33

C-14
Ni-63
[-129
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Standard Addition Working Benchsheet

Work Order: /0ﬂ£/c),lé ’_/‘6 M V‘;’dgo { o]

Analyte: é ~ /V

v, o5fe (=7

Standard 1D: —7 (BZ .)4/1 013 M%ﬁféo/fa

Spike Amount: Oll f‘f\l

Spike Analyst/ Date: OC / L[ Y1

Spike Witness/ Date:  ME&~ / 0 [’{[%D/ 1o
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Standard Addition Working Benchsheet

me
Work Order: [wbu'w P% 0,4(90}(0

Analyte: /% _ é 3

Standard ID: é}% 9238:)( 92 3 ?}(\7. 06/05/201 0

"ngu/%é)/ro

Spike Amount: ), / m/

Spike Analyst/ Date: /[ / Y ~J0

- o/10
Spike Witness/ Date: ME~ / 01’( /‘Z (/[

Pipette: K{ - 0 / 3
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Standard Addition Working Benchsheet

k Order: c
Work Ord /00@)\6 39 %H/?O/!O

Analyte: I_ w

Standard ID: M{fﬁ? j“, /0 g =% 0!/0‘1’ )'2_01 )
1 b m e om0/ 0

Spike Amount: ! " l

Spike Analyst/ Date: /- / Y-
Spike Witness/ Date:  jpn /. o {,5 o / (0

Pipette:

{S-005
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DAILY INSTRUMENT PERFORMANCE CHECKS - LS6500 (LL OFF, LUMEX OFF)
Daily IPCs consist of the following standards;
Efficiency Check -
Beclkman Tritinm Standard Beckman C-14 Standard
Lot HPE0410 Lot CPE2711
104700.00 dpm 100100.00 dpm
3/19/2008 REF 3/19/2008 REF
3/19/2013 EXP 3/19/2013 EXP
Historical Control Limits as of 04/21/09 JP
Decay Corrected Tritium Carbon-14
UCL 67328.94 82488.98
Mean Value 64185.15 78542.61
LCL 60916.66 -74632.89
Instrument re-calibrated for all tests starting 12/29/2009.
Decay Corrected
Obs Date H-3 CPM H-CPM PASS? C-14 CPM PASS?
328  4/26/2010 55812.70 62845.99 OK 78219.1 oK
329 4/272010 55631.80 6265197 oK 78047.6 OK
330 4/28/2010 55566.70 62588.33 OK 78279.4 OK
331 4/28/2010 55646.60 62678.32 OK 78349.6 OK
332 4/30/2010 55707.80 62766.65 OK 78335.6 oK
333 4/30/2010 55782.70 62851.04 OK 78336.2 OK
334 5/2/2010 55659.30 62731.39 0K 78292.6 OK

LSQAB500 New 02.26.09
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ALS

Liquid Scintillation Counter

Instrumentation Calibration

Initial Efficiency Calibration
Standards Traceability
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Carbon-14 Swipe Efficiency Calibration L.S6500
DefensAP swipe + 5.0 ml Water + 15.0 ml Ultima Gold LLT
4/23/2010
LS6500

Standard used: 712.2613.23

22772394 dpm/ml as of 7/22/2003
1/2life= 5.73E+03 yrs.
current activity = 227537.95 dpm/ml
volume = 0.1 ml
Spike Activity = 22753.80 dpm

(300-600)  (650-900)

Sample ID WIND1 epin - WIND2 cpm %LUMEX H#
1016005-1 13723.35 16.47 0.00 125.0
1016005-2 13631.17 17.40 0.00 123.1
1016005-3 13621.65 17.77 0.00 121.4
C100415-1CB1 17.05 17.60 0.11 122.5
C100415-1CB2 16.73 17.62 0.11 121.9
C100415-1CB3 16.27 17.77 .11 121.0
average LCS= 13658.72 17.66 0.06 122.5 averages
average bkg= 16.68
net cpm= 13642.04 | WIND2 cpm %LUMEX H#
Mmown dpm=__ 22753.80 19.29 5.00 137.6 UCL
16.04 0.00 107.5 LCL
efficiency= 0.5996 See Tech, Mgr, See Tech, Mgr, Std. Addition |Corrective Action

Instrument Technician: QMZ % 5- ‘V’/d

A
¢/ Signature & Date

Supervisory Review:

“~S{orature & Date

/) 050410

RAMNSTILSCALS6500\CALIBRATIONS\SINGLE POINT CALIBRATIONS\2010%.23.10_CNISWIPES xIs.XLS {C-14 Eff CAL)
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Nickel-63 Swipe Efficiency Calibration 1.S6500

DefensAF swipe + 5.0 ml Water + 15,0 mi Ultima Gold LLT

4/23/2010
LS6500

Standard used: 632.2382.23

27372,00 dpm/ml as of 8/15/1995

122 life=

current activity =

volume =

Average Spike Activity =

Sample 1D
C100415-1CBt1
C100415-1CB2
C100415-1CB3

1016005-4

1016005-5

1016005-6

average LCS=
average bkg=

net cpm=
fiinown dpm=

LOVIE+02  yrs,
2474727 dpm/ml
0.1 ml
247473 dpm
(300-600) (650-500)
WIND1 cpm  WIND?2 ¢pm Yo LUMEX H#
17.05 17.60 0.11 122.5
16.73 17.62 0.11 1219
16.27 17.77 0.11 121.0
621.55 18.22 0.00 124.9
627.17 18.08 0.01 125.6
615.73 17.80 0.00 125.5
621.48 17.66 0.06 123.6 averages
16.68
604.80 WIND2 ¢pm %LUMEX H#
2474.73 19.29 £.00 138.6 UCL
16.04 0.00 108.6 LCL
0.2444 See Tech. Mgr, I Sec Tech. Mgr. |  Std, Addition ICorrective Action

efficiency=

Instrument Technician: Q‘fl/ %

S

Signature & Date

Supervisory Review: W
Y

Signature & Date

C%,’—' 0S--0H-10
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1-129 Swipe Efficiency Calibration L.S6500

DefensAP swipe + 5.0 ml Water + 15,0 ml Ultima Gold LLT

4/23/2010
L$6500

Standard used: S-109

2207.00 dpm/ml as of 4/15/1993

1/2 life =

current activity =

volume =

Average Spike Activity =

Sample ID
C100415-1CB1

C100415-1CB2
C100415-1CB3
1016005-7
1016005-8
10160059
average LCS=
average bkg=
net cpm=
fknown dpm=

efficiency=

1.57E+07  wrs.

2207.00  dpm/ml

1.0 ml
2207.00 dpm
(300-600)  (650-900)
WIND1 cpm = WIND2 ¢cpm %LUMEX HH
17.05 17.60 0.11 122.5
16.73 17.62 .11 121.9
1627 17.77 0.11 121.0
1260.83 17.27 0.01 123.9
1229.83 1598 0.01 121.5
1237.22 17.07 0.01 125.0
1242.63 17.66 0.06 122.6 averages
16.68
1225.94 WIND2 cpm %LUMEX H #
2207.00 19.29 5.00 1376  UCL
16.04 0.00 1076  LCL
0.5555 See Tech. Mar. | SeeTech. Mgr. | Std. Addition | Corrective Action

Instrument Technician: % - yd’ﬁ

Supervisory Review:

Signature & Date

// oo G040

“—"Signature & Date

RAINST\LSC\LS6500\CALIBRATIONS\SINGLE POINT\2010\4.23,10_CNISWIPES.xIs. XLS (I-129 Eff CAL)
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[
d/ analysis window of channel 300 — 600. Based on the energy calibration, this equatesto an ;= ¢,
q,,]@energy range of roughly 20 — 163 keV. This analysis range is entirely dependent on the

ALS Laboratery Group - Fort Collins
QUALITY ASSURANCE SUMMARY SHEET

PAR W.O. #/BATCH [¢ Joers” / oo s —(
TEST Y/ -6 fEA4 Forpes
METHOD &<
SOP/REV (PREP) A

SOP/REV (ANAL) A

€

@

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due 10 unique(%)gol;s_ or sample characteristics.

Workorder 1004226 consisted of se\;e?;ﬂ/gefensap swipes originally analyzed in
November of 2009 for tritium. Per client request, a re-analysis of these samples for e, ©Ni,
and 121 was performed. Due to similar beta emission energies in combination with the
cutrent instrument resolution, separate analysis windows could not be established to
accurately determine cach individual nuclide activity.

Per discussion with the client, a single analysis window was to be determined to
analyze for all three nuclides. Three sets of three vials were prepared; each set was spiked
with a known amount of one of the requested nuclides for analysis. From these three sets,
one of the vials from each set was initially counted to obtain a spectral output to aid in an
approximate encrgy calibration. This energy calibration was then used to establish the client
requested analysis range of ~20 — 175 keV. This resulted in an analogous instrument

associated quench (H#) of the vials used to determine the energy calibration. Any difference
~ in quench observed for analysis of samples will result in a shift in the established calibration
energy range. _

Once the analysis window was established, a single point efficiency calibration was
performed for each nuclide to determine the nuclide specific efficiencies. It is believed that
the calibrated efficiency can be accurately applied to samples that have quench #’s (H#’s)
that correlate to the average calibrated H#; current convention is to apply the calibrated
efficiency for samples having an H# within +/- 15 H#’s of the calibrated average. A
verification run is typically performed using an independently verified and prepared source to
confirm the calibrated efficiency. However, per client request, a calibration verification was
not performed. The calibrated efficiencies are submitted without any assessment as to the
usability and acceptability as it applies to the sample analyses in workorder 1004226.

Please refer to the section in the accompanying calibration packet titled “Supporting
Information” for the data used in the analysis window determination and projected analysis
detection limits for each nuclide.

g, 5110 -
TECHNICIAN/ANALYST 4 - A patE Y75
DEPARTMENT MANAGER M/A/‘BATE ﬁg@égﬁg

I/ ——
381840 Moo
ST S E D poRM 302e6b.doc (4/22/04)
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ANALYTICS

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

66576A~307
C-14 40 mL Liquid in 50 mk Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically

from a calibrated master esolution. The master s=olution was
calibrated by the Department Des Applications Et De La Metrologile
Des Rayonnements Ionisants (DAMRI), Parig, France, ag Number
25832.

Radlonuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liquid scintillation counting. The
nuclear decay rate and assay date Ffor this source are given

below.

ANALYTICS maintains traceability to the Natiomal Institute of
Standards and Technology through Measurements Assurance Programs

as deascribed in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE : ' C-14
ACTIVITY {(dps): 1.516 BE5
CALIBRATION DATE: July 22, 2003 12:00 EST
HALF-LIFE: 5730 years
RELATIVE EXPANDED
UNCERTAINTY (k=2): 3.3%

Impurities: §j-impurities <0.05%

40.1356 grams 50 ug/g glucose o1 mg/g formaldehyde 1in HpO
golution. '

P O NUMBER EW0070303, Item 1

e
SOURCE PREPARED BY: - T ot gtae, a

M.ffjiizzéiidRadiochemist
Q A APPROVED: w/ 07-22 2003
7

: 1380 Seaboard Industrial Blvd.
Allanta, Georgia 30318+ U.S.A,

[‘,M"E' pw 1o Phone (404) 352-8677
(el o ‘7 }%g’):; Fax  (404) 352-2837
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U.S. DEPARTMENT OF COMMERCE -
Nattonal Institute of Standards & Technology .
' Gaithersburg, MD 20899 , '

. (jertif-_ié'ate, _of-Pertieiﬁation.

Analytics, Iﬁeorpoidted
Atlanta, Georgia

is a participant for the period January 1 , 2003, through’
December 31, 2003, in a radioactivity measurements
assurance program conducted by the National Instltute of

‘ S Standards and ’IEGhnology, in coeperat:on with the’ Nuclear
o ‘Energy Instltute ‘Continued participation. is gvidenced by

. dated Repdrts of Traceability issued for garticuldar. - = -

radionuclides, which indicate. the deviation of the paﬁmlpant s

reported value from that measured by the National Institute
of Standards and Technology The mgmﬁcanee of these
-Reports is add1essed on, the back of th1s certxflcate L

o -For -the ‘D.irect'oj:'

"""" %aw/ﬁw eﬂ/m/u

Lxsa R. Karam, Group Leade1
Radloactmty Group -
Physms Laboratmy

(over)
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z;%t; Rational Institute of Standards & Technology

Certificate gy 10 0eza

Standard Reference Material 4226C /€ et 74002
Nickel-63 Radioactivity Standard |

This Standard Refersnce Material (SRM) consists of radioactive nickel-63 chioride, non-radioactive nickel
chioride, and hydrochloric acid dissolved in 5 mL of distilled water. The solution is contained in 2 flame-sealed
NIST borosilicate-glass ampoule, The SRM is intended for the calibration of beta-particle counting
instruments and for the monitoring of radiochemical procedures.

Radiological Hazard

The SRM ampoule contains nickel-63 with a total activity of approximately 260 kBq. Nickel-63 decays by beta-
particle emission. None of the beta particles escape from the SRM ampoule. During the decay process no
photons are emitted. Approximate unshielded dose rates at several distances (as of the reference time) are
given in note [a]*. There is no detectable external radiation. The SRM should be used only by persons

qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains hydrochloric acid (HCI) with a concentration of 0.9 mole per liter of water. The
solution is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule gshould
be opened only by persons qualified to handle both radioactive material and sirong acid sotution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous untll at least August 2005, The long-term stability of these

sokutions is discussed in references [9] and [10].

The ampoule (or any subsequent container) should always be clearly marked as containing radicactive
material. If the ampoule is transporied it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier reguiations. The solution in the ampouls is 2 dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, JM.R. Hutchinson, Group Leader. The overall technical direction and physical
measurements Jeading to certification were provided by R. Collé and B.E, Zimmerman of the Radioactivity

Group.

The support aspects involved in the prepafation, cortification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
December 1995 (Text only revised November 1997} Standard Reference Materials Program

SRM 42260, page 1 of 7 - *Notes and references are an pages 5 to 7.
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SRM 4226C, page 2 of 7

Recommended Procedure for Opeﬁing the SRM Amponie

f the SRM solution is to be diluted, it is recommended that the diluting solution have a composition
comparable to that of the SRM sojution.

Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it.
Work in & fume hood. In addition to the radioactive material, the solution contains strong acid and

is corrosive.
Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the
upright position.

Checlk that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the
neck to speed the process.

Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil.

Lightly wet the scored line, This reduces the crack propagation velocity and makes for a cleaner
break. » :
Hold the amponle upright with a paper towel, a wiper, or a support jig. Position the scored line away

from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampouie by
pressing the parrowest part of the neck away from you while pulling the tip of the ampoule towards

you

Transfer the solution from the ampoule using 2 pycnometer or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTEH.

Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the
evaporation Ioss. See also reference [4]*.

*Notes and references are on pages 5 fo 7-
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PROPERTIES OF SRM 4226C
{Certified valoes are shown in boid type)

Source identification number NIST SRM 4226C

Physical Properties: _

Source description Liquid in flame-sealed NIST borosilicate-glass ampoule

Ampoule specifications Body outside diameter (16.5 % 0.5) mum
Wall Thickness (0.60 = 0.04) mm
Barium content Less than 2.5%
Lead-oxide conient Less than 0.02%
Orther heavy elements Trace guantities

Solution densify

(1,014 + 0.004) gL~ at 22 °C [b]*

Solution mass

(5.080 + 0.002) g [b]

Chemical Properties: _
Solution composition Chemical Concentration Mass Fraction
Formmla (mol-L™Y (zeg™h
H,0 - 54 0.96
HCI 0.9 0.04
NiCly 0.0017 0.00022
63NiCl, 4 x 107 5 x 10
Radiological Properties:
Radienuclide Nickel-63
Reference time 1200 EST, 15 August 1995
Massle activity of the solution [c] 50.53 I{Bq-g"1

Relative expanded uncertaingy (k=2) | 0.92% [d] [e]

Photon-emitting impurities

None detected [f]

Half Iives used in the decay
corrections

Hydrogen-3: (1233 £0.06) 2 [g]
Nickel-63: (1011 % 1.4} a [b]

Beta-particle maximmmn energies used | Hydrogen-3: (18.594 + 0.008) keV [g]

in the EFFY4 computations

Nickel-63: (66.945 + 0.004) keV [g]

Calibration method

Two 4nB Hquid-scintillation counters. The Ni-63 detection
efficiency was caleulated using the CIEMAT/NIST methiod
with H-3 as the detection-efficiency monitor. [s]

SRM 4226C, page 3 of 7

*Notes and references are on pages 5 to 7.
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [d]*

Input Quantity x;, Method Used To Bvaluate uix;), Relative Relative Relative
the source of uncertainty | the standard uncertainty of x; Uncertainty | Sensitivity | Uncertainty
(A) denotes evaluation by Of Input Factor, Of Output
(and individual statistical methods Quantity, | ey/a |+ Quantity,
uncertainty components (B) denotes evaluation by u(x;)ix; Cely) (0,
where appropriate) other methods (%) [i) il (%) k]
Massic liquid-scintillation | Standard deviation of the mean 0.06 1.0 0.06
count rate of the Ni-63 (typical) for 10 repeated
solution, corrected for measurements on & single
background and decay, sample (A)
divided by the computed
detection efficiency [m] | Typical standard deviation for 0.15 1.0 0.15
measurements on 4 differently
quenched samples (A)
Typical standard deviation for 0.18 1.0 0.18
18 computed detection efficiency '
curves (A)
Quench-indicating- Standard deviation of the mean 0.48 0.27 0.13
parameter (QIP) (typical) for 10 repeated
measurements measurements on a singie
sample (A)
Live-time [n} ‘Bstimated (B) 0.08 1.0 0.08
Gravimetric Estimated (B) 0.05 1.0 0.05
measurements
Photon-emitting Limit of detection (B) [p] 100. (.00004 0.004
impurities
Half fife of hydrogen-3 Standard uncertainty 149 [a] 0.006 [r] 0.003
Half life of mickel-63 of the half life (A) 14 [q] 0.0007 fr] 0.001
Liquid-scintillation ‘Estimated (B) 0.08 1.0 0.08
cocktail effects ‘
Computed detection Estimated (B) [s] 0.35 1.0 0.35
efficiency for Ni-63 ‘
Relative Combined Standard Uncertainty of the Output Quantity, u ()%, (%) 0.46
Coverage Factor, & %2
Relative Bxpanded Uncertainty of the Output Quantity, Uly, ( %) 0.92

SRM 4226C, page 4 of 7 *Notes and references are on pages 5 to 7.
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NOTES

fa] The Sievert is the SI unit for dose equivalent. See reference [1]. One uSv is equal to 0.1 mrem.
Distance from Ampoule (cm): 1 30 100 '
Approximate Dose Rate (uSv/h):  <0.1(Not detestable)

[b] The stated uncertainty is two times the standard uncertainty.

[¢] Massic activity is the preferred name for the quantity activity divided by the total mass of the sample.

See reference [1].

[4] The reported value, y, of massic activity (activity per unit mass) at the reference time was not
measured directly but was derived from measurements and calculations of other quantities. This can
be expressed as y = f{;,%5,%3, . . X,,), where fis 2 mathematical function dezived from the assumed

model of the measurement process.

The value, x;, used for each mput guantity [ has a standarci uncertaimty, u(x;), that generates a
corresponding uncertainty in y, u(y) = |@/ax|-u(x), called a component of combined standard

uncertainty of y.

The combined standard uncertainty of y, u,(y), is the positive square root of the sum of the squares
of the components of combined standard uncertainty. ‘

The combined standard uncertainty is multiplied by a coverage factor of k = 2 to obtain U, the
expanded uncertainty of y. :

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally distributed with approximate standard deviation u.(y), the unknown value of the massic
activity is believed to lie in the intervaly + U with a leve] of confidence of approximately 95 percent.

For further information on the expression of uncertainties, see references [2] and [3].

[e] The value of each standard uncertainty component, and hence the value of the expanded uncertainty
itself, is a best estimate based upon all available information, but is only approximately known. That
is to say, the "uncertainty of the uncertainty” is large and not well known. This is trme for
uncertainties evaluated by statistical methods (e.g., the relative standard deviation of the standard
deviation of the mean for the liquid-scintillation counting is approximately 50%) and for uncertainties
evaluated by other methods (which could easily be over estimated or under estimated by substantial
amounts). The unknown value of the expanded vncertainty is believed to lie in the interval U/2 to
2U (i.e., within a factor of 2 of the estimated value).

[f Estimated limits of detection for photon-emitting impurities are:
5x 100 '}'-s”l-g"1 for energies between 12 and 88 keV,
2 x 108 y»s1eg™? for energies between 96 and 507 keV,
8 x 1077 yrs~1eg™! for energies between 515 and 1456 keV, and
3 x 107 yss~2ag~! for energies between 1465 and 1900 ke'V.

(el The stated uncertainty is the standard uncertainty. See reference [5].

(h] The stated uncertainty is the standard uncertainty. The half life of nickel-63 was reevaluated as part
of the calibration of this SRM. See reference {10},

SRM 4226C, page 5 of 7
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[i] Relative standard uncertainty of the input quantity x;.

[i] The relative change in the output quantity y divided by the relative change in the input guantity x;.
I |ay/ax;| ~(xfy) = 1.0, then 2 1% change inx; results in 2 1% change iny. If |&y/ax;|«(xfy) = 0.05,
then a 1% change in x; results in a 0.05% change in y.

[k] Relative component of combined standard uncertainty of output guantity y, rounded to two significant
fignres or less. The relative component of combined standard uncertainty of y is given by u,(y)ly =
| Byla; | ~u(x)ly = |8yl |« () = ulx;)x;. The numerical values of u(x; )&, | 8y/3x;| = (x/y), and w(y)ly,
2]l dimensionless quantities, are listed in columns 3, 4, and 5, respectively. Thus, the value in column
5 is equal to the value in column 4 multiplied by the value in column 3. The input quantities are
independent, or very nearly so. Hence the covariances are zero or negligible.

. [m] The Ni-63 massic activity of SRM 4226C is gravimetrically related to the massic activity of SRM 4226
(issued in 1969) and SRM 4226B (issucd in 1984). The calibrations of SRM 4226 and SRM 42268
were based upon microcalorimetric measurements made in 1968. The calibration of SRM 4226C
differs by less than 0.2 percent from the previous calibrations, after revision of the calorimetry data
by a factor of 17.23/17.426 to account for a change in the asstmed niean beta-particle energy of Ni-63
and after correction for decay using a half life of 1011 ysars. See references [9], [10], and [11].

{n] The live time is determined by counting the pulses from a gated crystal-controlled oscilator.

[p] The standard uncertainty for each undetected impurity that might reasonably be expected to be
present is estimated to be equal to the estimated limit of detection for that Impurity, ie. u(x)k; =
100%. |&y/on;|+(xdy) = {(response per Bq of impurity)/(response per Bq of Ni-63)}+{(Bq of
impurity)/(Bq of Ni-63)}. Thus u,(y)y is the relative change in y if the impurity were present with a
massic activity equal to the estimated limit of detection.

Iq] The relative standard uncertainty of At is determined by the relative standard uncertainty of A (ie.,.
of the half life). The relative standard uncertainty of ¢ is negligible.

[x] | Byi;| ~(xdy) =|hoz|, muitiplied by other sensitivity factors where appropriate.
[s] The relationship between the dotection efficiency for Ni-63 and the detection efficiency for H-3 was
computed using the CIEMAT/NIST method as embodied in the computer program EFFY4. See

references [6, 7, 8] The program computes the detection efficiency for each radionuclide based upon
an assumed model, No estimate is made of the uncertainty associated with this model.

SRM 4226C, page 6 of 7
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CERTIFI CATE OF CALIBRATEOI‘APR 02 1055
BETA STWM SGLUTEON ST

Radionuclide -1.128 . : CusLumar. ANALYTICAL TBCI-B\IOLOGIES NG e,
Half Life: (L.57 £0.04) x 1077 years PONo: 31807
Calalng No.i 7128 Reference Datel April 15 1583 12:06 BST.
Souwrce Mo.: .  425.5-1 Contained Radioastivity: 1.008 pCl
: I Contained Radioactivity: 37.3 IBg

Deseription of Solution

a. Mass of solution: o 5.002 g (in 2 5 ml Flame Sealad Ampoule)

b, Chemical form: Tal inbasic sulfile

¢. Carrier conlent: - Mone added

i, Densify: s SLoo2 gl @ 20°C.
Radioimpurities ' None detected

Redioactive Da,ug]iters
MNome . L . -

Radionnclide Concentration ‘ ‘
' ' 0.202 \Cie.

Me'thod of Calibration
Weighed ahquois of the solution were as;.a:,lad using a hqmd. scmu]lamn connter,

‘Upcertainty of Measurement .
a. Systemalic uncerainty in instrument czlibration: * 22%

b, Randorn upceriainty in assay: . + 0.8%

o, Rendom uncenaianty in weighing(s): - . +0.0%

d. Total unceriainty at the 99% confidence level: +23%
NIST Traceability

This calibratiop is implicidly traceable to the Mational Institute of Standards and Technology.
Leak Test(s) C S ‘
Ses reoverse side for Leak Test(s) applied 10 ms BOUTCE,
Notes,

1. Muclear dala were talten [rom “Table of Rﬁdwa:u\'e ]smupﬁ .edited by Virginia S Shirley, 1986. . .
2, TPL. piarticipates in an RIS T mezsurement, assurance profram 1o exblish and mainiain implicl traceabl Ly For 2 nmber of nuciides, basad on
the blmd assay (; rand e NIST exdiifoation) of Standard Referance Wizterinls (A in \RC Regiatery Guids 4.15)

Koo g
TQUALLITY CONTROL

___,If,’m.u»’\ 2/, 1543
‘ Date Signed

*1SOTOPEFPRODUCTS LABORATORIES
1804 North ¥eystone Strect

B Burbank, Calffornls 91504

(HT15 843 - TOHD

e o et sk e e
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DAILY INSTRUMENT PERFORMANCE CHECKS - LS6500 (LL OFF, LUMEX OFF)

Daily IPCs consist of the following standards;
Efficiency Check -
Beckman Tritium Standard
Lot HPE0410
104700.00 dpm
3/19/2008 REF
3/19/2013 EXP

Beckman C-14 Standard
Lot CPE2711
160100.60 dpm
3/19/2008 REF
3/19/2013 EXP

Historical Control Limits as of 04/21/09 JP

Decay Correcied Tritium Carbon-14

UCL 67328.94 8248898

Mean Value 64185.15 78542.61

LCL 60916.66 74632.89

Instrument re-calibrated for all fests starting 12/29/2009.

Decay Corrected

Obs Date H-3 CPM H-CPM C-14 CPM PASS?
325 42272010 55800.10 62792.97 78462.0 OK
326  4/23/2010 55857.70 62867.50 78365.6 oK

LSQAB500_New_02.26.09
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Supporting Information

e Window 1 Determination
e Projected Efficiencies and MDC’s
o Enecrgy vs Channel Determination
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Window Settings Energy/Channel

300-800 Dietermination
CHANNEL ENERGY(KEV) Channel Energy
C14 Average Energy 409 4947 0 2.4545
C14 Maximum Energy 600 156.478 25 2.923914
129 Average Energy 396 40.9 50 3.483101
1129 Maximum Energy 590 152 75 4,149231
NG3 Average Energy 292 17.13 100 4.942756
N&83 Maximum Energy 480 65.87 200 9.953488
250 14.12487
Projected Efficiency 300 20.04388
C-14 0.61 325 23.87718
I-129 0.57 350 28.4436
Ni-G3 0.18 400 40.36339
450 57.27837
Projected MDC 500 81.28188
(2 minute count) 550 115.3445
C-14 11.25 pCiS &00 1683 6816
i-129 11.85 pCifs 805 169.5119
Ni-83 36.85 pCifs 610 175.5499
815 181.8029
620 188.2787
825 194.9851
630 201.9304
650 2322752

Energy vs. Channel Determination

180

160

y = 2.4545¢%°%
R? = 0.9802

140

120

100

4 Series1
——Expon. (Series1)

Energy

80

60

40

20

0 100 200 300 400 500 600 700
Channel
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Net Counts

5000

4000

3000

2000

1000

-1000

Channel

Net Counts

1-129

Channel

Net Counts

Ni-63

Channel
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cf1\1langl033\f0\fs20 BSF Version
Data Capture Date

User Filename
User Number
User Id

User Comment
File Type
Spectrum Type
Isotope Namne
Scintillator
Sample Number
Rack Position
Counting Time
Quench (H#)
CPM

Count. Error
Lumex Cory
Start Channel
End Channel
¥-Axis Title
Y-Axis Title

Chan: 0

th
10:
20:
30:
40:
50:
60;
70;
80:
90
100Q:
110:
120:
130:
140:
1503
160;
170:
180:
190:
200:
210:
220:
230:
240:
250:
260:

N
(Y=
o
B WWUN BN EWWBRWMNLOEWNWWAESWONWOOERNWWREBSBWNWRWUNWNNWWWWNRR=ROOOOODOOOO

580:

=

BWBRWWWAWROWRWRNRRNWWLWRWOAOESEWEWLBWWDE BEWRWWWWWOWWWWNNWNEREEFOOR,ROOCOOOO

™

WS WNEND S WABUONLWWOSWR LA RWWAREENWWESEWWIEWWRNNNNMRDNN=RERRPOOOOOoS OO0

[¥%)

WhESNWEWNWWEUIRWNNWRRWWI S WS EENWWEBRWUWEWWNWRWWWNNNRPRPPRPOOODODOOOOD

Filename: C:\PROGRA~N\LSWINC~1\DATA2\USER06Y2010\5G041801.BSF

Date: 27-Apr-2010

1 3

18 Apr 2010 06:15:35

C:\NL L OAALS WINCONNECTIONNADATAZN\\USERCE\\SG041801,BSF
06

3H:5ML, 10ML

t L56500

: Log Counts

¢ LIQUID

: 0

Sample Spectrum

O Jaotlg-AE |
4
' 7

123.6
61.45
3.29

0.13

1000

: Channel Number

LS 8000 Series BSF File Utility — Copyright @ 1899-2002 - Beckman Coulter, inc.

Counts
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Date: 27-Apr-2010

\PROGRA~1\LSWINC~1\DATA2\USER06\2010\8G041801.BSF

c

Filename:

FOFLFOOD AN NTONOONCOCEMOTONONNT AN OMONY O 0o
—

NHOMLP NN TN EMNOOMNTTNOROTNAOMN AN MO NGO OO
—

PO P OO OOORNT AN NN AN NN 0O

3342666533513836437435443423274540162568%
ht=)

FNONOETI DO EONMTNONTOONN SO 0w a3

— o

MMOUNOYEF OO OMOOYCOoOn IO OFOHANNNOTNOST T m™oUu N
— — —
MO U OHOQIMNMOECOENNMOLDME T AOTOANNNOMONME 0O 0D

MO LCO AT NEOMMOUEERTNONGOOODM ST NN W0 S
—

MOISTTTOTOTONLNOTOTONOVOEAASNTNSNYOFOMOMN NN O
Laa

—

590
600
610
620
630
640
650
660
670
680
690
7002
110
120
730
740
750
160
Exil
780
790:
800
810
820
830
840
850
860
870
880
890
200
910
920
930
940
950
960
970
980
990

4071

Total Counts:
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Filename: C:\PROGRA~NLSWINC~NDATA2\USER06\201\5G041802.BSF

cf1\langl033\f0\£s520 BSF Version

Data Capture Date

User Filename
User Humber
User Id

User Comment
File Type
Spectrum Type
Isotope Name
Scintillator
Sample Number
Rack Position
Counting Time
Quench (H#)
CPM

Count Error
Lumex Corx
Start Channel
End Channel
¥X~Axis Title

Date: 27-Apr-2010

HI]
18 Apr 2010 07:18:03

: CiANL L A\LS WINCONNECTIONAADATAZN\USER0GM\\SG041802,.B5F

06
3H:5ML, 10ML

: LS6500

: Log Counts

Sample Spectrum

/0/é&af"'/ ()

LIQUID

50,00 pL

16545, 42 ({_‘27-/0

1000

: Channel Number

Y-Axis Title 1 Counts

Chan: 0 1 2 3 4 5 6 7 8 9
0: 118 0 0 0 0 0 0 0 0 0
10: 0 0 0 0 o] 0 2 3 3 3
20: 4 3 3 4 3 3 4 3 4 3
30: 4 3 4 4 3 4q 4 4 4 4
40: 4 4 4 4 4 4 5 4 4q q
50: 5 4 5 4 5 L] 5 q 5 5
60: 5 4 5 5 5 10 25 25 26 25
70 26 28 34 33 34 34 34 a0 43 43
80: 44 44 17 54 54 55 55 57 06 67
90: 67 68 71 80 81 81 82 89 95 97
100: 97 98 112 113 115 115 118 120 121 123
110: 123 132 138 14Q 142 142 155 159 160 162
120: 166 178 181 182 184 187 202 204 205 215
130: 225 227 228 237 249 250 253 262 274 276
140: 279 269 262 265 267 275 287 280 292 299
150: 314 317 319 326 343 345 348 357 372 375
160: 378 393 403 407 410 433 436 440 454 467
170: 472 472 449 452 456 467 482 487 430 509
180: 518 522 530 551 554 560 579 588 564 607
190: 623 628 638 659 664 671 695 701 707 657
200: 661 666 684 697 702 716 733 740 750 771
210: 7718 788 811 817 828 852 859 871 895 901
220: 918 938 946 917 901 908 928 943 951 973
230: 988 995 1020 1032 1042 1069 1078 1093 1115 1125
240: 1147 1163 1173 1202 1212 1180 1142 1151 1174 1188
250: 1200 1225 1236 1255 1274 1285 1312 1325 1342 1365
260: 1376 1406 1418 1439 1461 1455 1383 1395 1418 1435
2707 1451 1478 1489 1518 1533 1555 1579 1594 1625 1639
280; 1669 1687 1713 1736 1708 1668 1684 1716 1730 1761
290: 17179 1805 1828 1852 1877 189%%2 1928 1922 1817 2060
300: 1937 2076 1959 1946 1970 1987 2122 1987 2135 2002
310: 2160 2160 2178 2323 2195 2197 2358 2363 2121 2233
320; 2250 2251 2266 2552 2285 2284 258% 2300 2610 2318
330: 2628 2629 2643 2560 2493 2505 2511 2525 2807 2547
340: 2828 2563 2B52 2864 2592 2881 2904 2876 3048 2780
350: 2790 2804 3087 2828 3109 3124 3138 3140 3160 3165
360: 3174 3064 3022 3312 3318 3047 3333 3338 3348 3353
370: 3354 3367 3646 3372 3480 3196 3471 3474 3474 3483
380: 3484 3486 3764 3497 3769 3776 3377 3600 3604 3866
390: 3614 3616 3882 3890 3631 3901 3808 4139 3757 376l
400: 4020 4019 3779 4028 4034 4035 4291 4039 4263 4084
410: 3845 4325 4081 4085 4087 4327 4323 4328 4333 4244
420: 4180 4408 4176 4408 4402 4392 4389 4609 4370 4503
430: 4370 4359 4340 4545 4316 4515 44%5 4479 4462 4322
440: 4444 4424 4409 4395 4378 4561 4354 4531 4475 4559
450: 4351 4527 4512 4489 4476 4457 4620 4544 4409 4385
460: 4360 4507 4476 4451 4415 4548 4412 4306 4280 4245
470: 4358 4330 4293 4249 4335 4194 4158 4116 4083 4184
480: 4141 4225 4111 4001 3990 3977 3964 3947 3927 3905
490: 3837 3709 3685 3660 3635 3610 3585 3559 3476 3426
500: 3399 3370 3336 3298 32623 3186 3071 3032 2950 2948
510: 2906 2860 2796 2691 2647 2602 2556 2508 2457 2387
520: 2284 2235 2188 2140 2086 2035 1968 18%% 1853 1799
530: 1747 1696 1645 1539 1477 1429 1382 1334 1281 1229
540: 1179 1134 1089 1046 1004 944 881 843 798 758
550: 721 679 634 603 568 536 506 470 438 413
560: 384 361 335 309 287 265 248 231 215 207
570: 196 186 171 162 149 138 129 121 111 102
580: a4 87 g2 75 59 66 63 60 57 54

LS 6000 Series BSF File Utility — Copyright © 1999-2002 - Beckman Coulter, Inc.
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Filename: C:\PROGRA~1\LSWINC~1\DATA2\USER(061201018G041802.BSF
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980:
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Filename: C:\PROGRA~1\LSWINC~T\DATA2WWSER0620101SG041803.BSF

c¢f1\langl033\f0\£s20 BSF Version

H
pata Capture Date : 18 Apr 2010 08:19:43

Date: 27-Apr-2010

User Filename

: C:ANLLLOAADLS WINCONNECTIONA\DATAZ\\USERO6\\SG041803.BSF

User Number 06

User Id : 3H:5MIL, 10ML
User Comment : LS6500

File Type Sample Spectrum

Spectrum Type
Isotope Name
Scintillator
Sample Humber
Rack Position
Counting Time

Log Counts /&/é& th L/ (’/Q‘JJ)

: LIQUID

;523 (
60.00

Quench (H#) 127.0
CPM 1368.27 ol
Count Error Q.70 L/ 27 /0
Lumex Corr 0.01
Start Channel 0
End Channel 1000
X~-Axis Title Channel Number
Y-Bxis Title Counts
Chan: 0 1 2 3 4 5 6 7 8 9
0: 2 0 0 Q 0 0 0 4} 0 ¢}
10: ] 0 0 0 0 0 0 0 0 0
20: Q 0 0 0 0 0 0 0 0 0
30: 0 0 0 0 0 0 1 0 0 0
40: 0 0 1 0 0 4 0 0 1 0
50: 0 0 0 0 1 0 0 0 0 1
60: 0 0 0 0 0 8 9 10 9 10
70: 9 12 13 12 13 13 13 16 16 16
BO: 16 16 20 20 20 20 21 23 25 26
90 25 26 29 30 31 31 31 36 36 37
100: 37 40 43 43 44 44 47 47 48 48
110: 48 54 54 55 56 56 62 62 62 63
120: 66 69 70 71 71 77 78 78 79 84
130: 86 86 B7 92 94 94 96 101 102 i04

140: 105 98 97 99 99 103 105 107 107 111
150; 114 115 116 120 122 124 125 129 132 133
160: 134 140 142 143 145 150 152 153 158 160
170: 162 159 151 152 153 157 160 lez 163 169
180: 170 171 175 178 180 182 187 189 190 195
190: 198 200 202 207 209 211 216 218 217 202
200: 205 206 210 213 215 218 221 223 227 229
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Date: 27-Apr-2010

\PROGRA~1\LSWINC~NDATA2\USER06120101SG041803.BSF

Filename: C
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Filename: C:\PROGRA~T\LSWINC~1\DATA2\USER0612010\SG041804.BSF

¢f1\1angl0337\f0\fs20 BSF Version

Data Capture Date

User Filename
User Number
User Id

User Comment
File Type
Spectrum Type
Isotope Name
Scintillator
Sample Number
Rack Position
Counting Time
Quench (H#)
CPM

Count Error
Lumex Corr
Start Channel
End Channel
X-Axis Title
Y-2xis Title

Chan: 0
0: 6
10: 0
20; 1
30: 0
40: 0
50: 0
60; 1
70: 3
80: 4
90: 8
100: 12
110; 16
120: 21
130: 29
140: 36
150: 40
160: a7
170: 59
180: 63
190: 75
200: 83
210: 97
220: 113
230: 116
240: 134
250: 142
260: 162
270: 165
280: 184
290: 193
300; 214
310: 220
320: 236
330 265
340: 273
350: 308
360: 349
370: 359
380: 385
390: 396
400 413
410 427
420; 419
430: 415
440: 407
450 387
460 364
470: 339
480: 322
490: 269
500: 239
510: 201
520: 174
530: 131
540: 9g
550: 70
560: 52
570: 33
580: 19
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SNWSHERERODOOD

1 CiANL L OAMLS WINCONNECTIONN\DATAZ\\USER06\\SG041804,BSF

18 Apr 2010 09:21:286

06
3H:5ML, 10ML

¢ LSE500

Sample Spectrum

: Log Counts

LIQUID
4

52-4
60.00
121.3
14637.37
0.64
0.01

4]

1000

i Channel Number

Counts
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Date: 27-Apr-2010

\PROGRA~1\LSWINC~1\DATA2\USER06\2010\SG041804.BSF

Filename: C
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Total Counts:
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