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Eberline Services — Oak Ridge Laboratory
LABORATORY DATA SUPPORT CHECKLIST
MP-001-3

Eberline Services Work Order # ‘E 6 0 6 ﬁ % 1

The checklist items listed below are to be initialed by appropriate staff upon completion/verification.

Date for Partial Initials Date Initials Checklist ltems

6')37% th | Sample Log-In
g// %f@ y{fj’ A . Data Compilation

Z L1l ANT First Technical Data Review

«ﬂ ,d j j\.K// Second Technical Data Review
Ly

::r,‘ ithfg /7 Data Entry/Electronic Deliverable

:}’/ﬂ/j]lﬁ %ﬁ' Case Narrative
;://3/@ - é Jé Electronic Deliverable Proof

' Samples Apalyzed within Holding Time
’7\;‘5%“0 Yes? [ 1 No?f 1

t ;o
‘ QA/QC R
gl s [amac oo

- Client in Possession of Data
Electronic or Hard Copv

Invoiced by Laboratory

Technical/Clerical Corrections, Signatures Needed, Problems, Etc Dateflnitials

Date package approved by: {[\\,,\ ; (9 / 3 / / 1@
Laboratory Manager {\3 Date

Copy No. Radiochemistry Services
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CHAIN OF CUSTODY
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Oak Ridge Laboratory

Internal
Chain of
Custody

Work Order # 1 6-061 1 1
Lab Descline See Comments
Anelysis T6099 = Level 4

Sample Matrix

SO

Sample HP 210/270 Storage
Comments Fraction Detector Activity Location
04 10686 ESC1.3
05 0 ESC1.3
Re-Analysis: 2Run MS .
Original Lab Deadline: 07/14/16
Rerun Lab Deadline: 07/14/16
Location {circle one) JTechnician Initials
Received by Sample Storage Rough Prep Separations Count Room ‘3% L L < i % & 3—:'6
L 3 LS
Relinquished by Sample Storage Rough Prep Prep @ Count Room &f____ G’ ?‘ % R,
ol | 173X
Received by Sample Storage Rough Prep Prep Separaticns Count Room “"Lf’i o {, Jiﬁ_, { é
Refinquished ﬁy Sample Storage Rough Prep Prep Separaticns Count Room M"i { J !\Ll Q G S-f g.,
Received by Sample Storage Rough Prep Prep Separations G 01 ¥ -~ L
e I Y]
Relinquished by Sample Storage Rough Prep Prep W -~ f //M /, w .
- [
Received by 5 W Rough Prep Prep Separations Count Room
Relinquished by (/ Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinguished by Sampie Storage Rough Prep Prep Separations Count Reom

Printed: - 6/301 204677 4Bl
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DERVICES

Internal
Chain of
Custody

Oak Ridge Laboratory

Lab .i%eadline

7/8/2016

Analysis

H0003 - Level 4

SoiliSolid

Sample Matrix
Sample HP 210 / 270 Storage
Comments Fraction Detector Activity Location
04 10689 ESCL.3
05 0 ESC1.3
Run M$S

Location {circle one)

Received by Rough Prep Prep Separgtions Count Rcf?’éd
Retinquished by Sa;n;ie St:;r;ge Rough Prep -Prep Separations ééuntiR;;;‘yb’d )
Received by Samgple Storage Rough Prep Prep Separations
Relinquished by Sample Storage Rough Prep Prep Separations (/CounL Qom
Recelved Dy ' Rough Prep Prep Separations Count Room
Relinquished by h ;Sm;mple Storage Reough Prep Prep Separations 7Count Room
Recelved by Sample Storage Rough Prep Prep Separations Ceunt Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Roem
Received by Sample Sterage Rough Prep Prep Separations Count Room
Relinq.u-i-s-;.ec-l by Samp\;} Storage Rough Prep Pre‘a‘;‘a‘m Separations comraom | -
Received by Sample Storage Rough Prep Prep Separations Count Room :
Relinq:ish;;ﬂ byf Sample Storage Rough Prep Prep Separations omreom | '
Received by Sample Storage Rough Prep Prep Separations Count Roomn s
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Frinted: 623/2018 9.30 AM
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BERVICES

Work Order # 1 6-061 1 1

Lab Deadline Z 7/8/201 6
‘ C0014 - Level 4

Internal
Chain of
Custody

Oak Ridge Laboratory Analysis

Sample Matrix Soil/Solid
sample . HP210/270 |  Storage
Comments Fraction & Petector Activity | Location
04 10682 : ESC1.3
05 0 ESC1.3
Run MS

Initials | Date

~.Location (circle one)
K

Raeceived by Separations

Sample Storage \ W Prep

Court Room | 65 MM fglﬁ’*“@

Sample Storage Rough Prep Prep

1

Relinquished by Separations Count Room Sf‘SQ_, % M é . 3(,3\»[@

Recelved by Sample Storage Rough Prep Prep Separations Co f 1 ) ﬁ‘v ) E /g/
" Relinquished by Sample Storage Rough Prep Prep _Separations Mf{ﬂ’ﬂy ﬁi\:—@:

Received by Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Recelved by Sample Slorage Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room _
Received by Sample Storage Rough Prep Prep Separations Count Room \

Relinquished by Sample Storage Rough Prep Prep Separations Count Room )
Recelved by Sample Storage Rough Prep Prep Separations Count Room

Rellnql.ﬂshed by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room j

Relinquished by Sample Storage Rough Prep Prep Separations Count Room

F-’rir'lted= 6/23/2016 9.30 AM




SERVICES

Oak Ridge Laboratory

Internal
Chain of
Custody

—- ___ﬂ___

Lab [Seadlme

7/8/2016

Analysis

Ni063 - Level 4

Sample Matrix Soil/Solid
' Sample | HP210/ 270 Storage
Comments Fraction Detector Activity Location
A ESCLS
. ‘ 25 : ESC}.3‘ N
Run MS 4
: e
;

Location (circle one)

Initials Date

Received by Sample Storage Rough Prep @ Separations Count Room (Q S'Z_%E % l@ @%‘&
Relinquished b Sample Storage Rough Prep Prep Separations 7 Count Room \\ﬁq.’—- QQ z_b
q Y ! K { QE g 5
AN il
—
Received by Sample Storage Rough Prep Prep @ns Coupt Roorn 6/25/ ;
.. (576
Relinquished by Sample Storage Raugh Prep Prep Se£ ratfans W ?/@ff@ /4}5‘1@
Received By Sample Storage Rough Prep Prep Separations \w ‘1" f\k i (
I n
i i Sample Siora Rough Pre| Pre Separations
Relinquished by p ge gh Prep p p \w % lg\ i b @QIBQ
——
Received by Satmple Storage Rough Prep Prep Separations
Relinquished by Sample Slorage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room ‘
Relinquished by Sample Storage Rough Prep Prep Separalions Count Reom
Received by Sample Storage Rough Prep Prep Separations Count Room :
Relinquished by Sample Storage Rough Prep Frep Separations Count Room :
i
Received by Sample Storage Rough Prep Prep Separations Gount Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed, 62342016, 90 A

o2
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Eberline Services — Oak Ridge Laborafory

SAMPLE RECEIPT CHECKLIST

7 MP-001-2
workoroer#__ 16-06 1 11
SAMPLE MATRIX/MATRICES: (CIRCLE ONE CR BOTH)
AQUECUS NON-AQUEOUS
(CIRCLE EITHER YES, N0,0R N/A)
WERE SAMPLES:
Received in good condition? (@ N
If agueous, properly preserved Y N ﬁA)
~

WERE CHAIN OF CUSTODY SEALS:

Present on outside of package?

Unbroken on outside of package?

Present on samples?

Unbroken on samples?

Was chain of custody present upon sample receipt?

4 DS
Z | Z2 | Z |2 |Z

[F THE RESPONSE TC ANY OF THE ABOVE IS NO, A DISCREPANT SAMPLE RECEIPT REPCORT
{DSR) HAS BEEN ISSUED.

REMARKS:

SIGNATURE: f/ M DATE:
Pre=— ==X

Copy No. Radiochemistry Services
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EBERLINE AMALYTICAL CORPORATION
601 SCARBORD RoAD
BEEFERLIMNE OAK RIDGE, TEMMESSEE 37830
SERVICES FHONE (885} ABI-0HE3

Fax (B&5) &83-462

EBS-OR-40981
July 13, 2016

Joan Kessner

Washington Closure Hanford
2620 Fermi Avenue
Richiand, WA 99354

CASE NARRATIVE
SAF: RC-242, SDG: X0118
Work Order # 16-06111-OR

SAMPLE RECEIPT

This work order contains one soil sample received 06/23/2016. Sample was analyzed for Technetium-99,
Tritium, Carbon-14 and Nickel-63,

CLIENT ID LABID
JIVG30-A 16-06111-04
JIV930-A MS 16-06111-05
ANALYTICAL METHODS

Technetium-99 was analyzed using EIChroM Method TCS01 Modified. Tritium was performed using
Method LANL ER-210 Modified. Carbon-14 was performed using EPA Method 520.0 Modified. Nickel-
63 was performed using Method ASTM 3500-Ni Modified.

Laboratory qualifier is as follows:

U - Result is less than or equal to MDA,

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.
MDA measurements are determined based on factors and conditions including instrument settings, aliquot
size and matrix type.

TECHNETIUM-99

A representative aliquot of the sample was prepared by oxidative reactions with Nitric acid and Hydrogen
Peroxide. After complete oxidization, Technetium was selectively extracted by the use of ElChroM
stabilized resins. Special cleanup chemistry was conducted for complete removal of interferences
associated with Uranium. Processed resins were then transferred to liquid scintillation vials, scintillation
cocktail was added and sample was then counted by beta liquid scintilation. '

Page 1 of 3




ANALYTICAL RESULTS CONTINUED

TECHNETIUM-99 CONTINUED

2" Analytical

Due to inadvertently not spiking the laboratory control sample, sample was reanalyzed. Sample
demonstrated acceptable results for all Technetium-99 analyses. The Technetium-99 method blank
demonstrated an acceptable result. Results for the Technetium-99 duplicate demonstrated an acceptable
relative percent difference and normalized difference. Results for the Technetium-99 laboratory control
sample demonstrated an acceptable percent recovery. Results for the Technetium-99 matrix spike
demonstrated an acceptable percent recovery,

TRITIUM

A representative aliquot of the sample was equilibrated with Tritium free water. Equilibrate was
transferred into a.round-bottomed distillation flask and attached to a single stage still. A portion of the
middle distillation fraction was transferred to a liquid scintillation vial and cocktail was added. Sample
was then counted by beta liquid scintillation.

Sample demonstrated acceptable results for all Tritium analyses. The Tritium method blank demonstrated
an acceptable result. Results for the Tritium duplicate demonstrated a high relative percent difference;
however, normalized difference is within acceptable limits for the analytical technique. Results for the
Tritium laboratory control sample demonstrated an acceptable percent recovery. Results for the Tritium
matrix spike demonstrated an acceptable percent recovery.

CARBON-14

A representative aliquot of the sample was placed into a 1-liter reaction vessel. A carbonate solution was
added. Sample was oxidized using Potassium Permanganate. Carbon dioxide was evolved and Carbon-14
was captured into Harvey brand, Carb-Sorb cocktail. Carbon-14 beta emissions were then determined by
beta liquid scintillation using an energy selective region.

Sample demonstrated acceptable results for all Carbon-14 analyses. The Carbon-14 method blank
demonstrated an acceptable result. Results for the Carbon-14 duplicate demonstrated an acceptable
relative percent difference and normalized difference. Results for the Carbon-14 laboratory control
sample demonstrated an acceptable percent recovery. Results for the Carbon-14 matrix spike
demonstrated an acceptable percent recovery.

NICKEL-63

Sample was prepared by leaching with mixed acids followed by subsequent digestions and dilutions as
appropriate. An aliquot from dilution was taken and was placed into an appropriaiely sized beaker. Stable
elemental Nickel carrier was added to the sample prior to digestion. Sample was digested in concentrated
Nitric acid. After digestion, sample pH was adjusted and Nickel-63 was precipitated selectively with
Dimethylglyoxime. Precipitates were selectively separated, redissolved, and residual acid was effectively
neutralized. Sample residuals were placed into scintillation vials, scintillation cocktail was added and
Nickel-63 activity was determined by beta liquid scintillation.

Page 2 of 3




ANALYTICAL RESULTS CONTINUED

NICKEL-63 CONTINUED

Sample demonstrated acceptable results for all Nickel-63 analyses. The Nickel-63 method blank
demonstrated an acceptable result. Results for the Nickel-63 duplicate demonstrated a high relative
percent difference and normalized difference. Results for the Nickel-63 laboratory control sample
demonstrated an acceptable percent recovery. Results for the Nickel-63 matrix spike demonstrated an
acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

M.R..MePousa
Laboratory Manage

Date: 7/13/2016

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services, Please
visit hitp:/fwww.eberfineservices.com/client. htm to provide us with feedback on our services.

Page 3 of 3
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ANALYTICAL RESULTS SUMMARY
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SECTION V

ANALYTICAL STANDARD




CERTIFICATE OF CALIBRATION *r_;_z.

BETA STANDARD SOLUTION

Radionuclide Te-99 Customer: TMA EBERLINE (NEW MEXICO)
Half Life: (2.13 £0.05) x 10”5 years P.ONo.: LQ 5724 . .
Catalog No.: 7099-100U Reference Date: July 11995 12:00 PST. A
Source No.: 49915 Contained Radioactivity: 59.3 uCi.
’ Contained Radioactivity: 3670 KBq

Description of Solution :

a. Mass of solation: 506314 g in a 5 mi flame sealed ampoule

b. Chemical form: NHA4TcO4 in H20

¢. Carrier content: None

d. Density: Approximately 0.9982 g/ml @ 20°C,
Radioimpurities None detected
Radicactive Daughters

None
-

Radionuclide Concentration
19.61 uCilg.

Method of Calibration .
The source was prepared from a weighed aliquot of solution whose concentration in pCi/gram was
deternmined by a liquid scintillation counter.

Uncertainty of Mcasurement

a. Systematic uncertainty in instrument calibration: = 2.1%
. : Vf.‘ b. Random uncertainty in assay: +  0,7%
o o. Random uncertainty in weighing(s): +  0.1%
d. Total uncertainty at the 99% confidence level: £  2.2%
NIST Traceability
This calibration is implicitly iraceable to the National Institute of Standards and Technology.
Notes

1. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability
for a number of muclides, based on the blind assay(and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

| QU Y CONTROL

2e Juu&“ |25
Date Signed

[SOTOPE PRODUCTS LABORATORIES
4017 N. Saw FErnanpo Buvp.
BURBANK, CALIFORNIA 91504

818-843-7000 Fax 818-843-6168




| QUALITY CONTROL PROGRAM
MP-009

Rev.8; 1/10/03
Title: Radioactive Referonce Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

" MP 009
CURRENT DATE]["
SOLUTION REFERENCE #[IP 1 SOLUTION #
Princi al Radionuclide Half Life, Years Half L|fe Days
TS _ f [ 7. 780E+07
Radionuclide Reference Date|" 111995 0:00|
Certified Activity I uCi

Certified Concentration 11Ci per gram

308|Weight, Grams
7.00|wWeight, Grams
5 |Weight, Grams
oluci .

Ampoule /Solution Gross
Empty Ampoute

Solution Net| .

Total Activity in Ampoule| 9

C_hemicai Composition of Standard Solution

Dilvtion Instructions:; Dilution Solvent Used

0= imilliliters

Ditute to a volume of

Certified Total Activity of

" .-89.3000| 1 Ci Which Equals | - 2 204E+08{dpm at the date listed above

o L ] . y ; This activity concentration iz based on the ariginal
And after dilution the activity of this solution is|-2.204E+05|dpm/ml  reference dute fisted sbove, AH setivition are corracled
: 1o fhe date and thoe of analysis by the laboratory daia
processiing sofivare,

Expiration Date:{ September. 18, 2016 |

Recertified & Approved By \\\ Date: 10/1/2015 0:00

QC Approval @U’%\m&/ Date: m}/ i ! 1S




QUALITY CONTROL PROGRAM

MP-008

Rev.8; 1/10/03
Title: Radicactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

QCP-009-1-A ‘ Date "'10{ 1/201 50 00

Solution Reference #/1P1.:489-15 ,. Solution #]- |
P_rinci ‘al Radionuclide Half Llfe, Years Half Life, Days
e | [ 7.780E+07|
Radionuclide of interest|::.. Reference Date|. i 7/1/1995.0:00]
Parent Solution Conc. A dprfml
Chemlcal CompOSItlon of Siandard Solution
Dilution Instructions: : Dilution Solvent Used [1% NF.0

SECONDARY VOLUMETRIC DILUTION

Vol, Parent Solution: |30 dlmil
Tofal Activity:| 2.2040E+07|dpm Final Activity Concentration:| ~ ~ ~ 2.2040E+04] dpm/mi
Final Volume:| -2 1100000 ml

This activity concentration is based on the original
reference date listed above, Al activities arg

NOTES: corrgcted (0 the date and time of analysis by the
laboratory dats processing software,
Expiration Date:| September 18, 2016 |
—

Recertified & Approved By Date: 10/1/2015 0:00

QC Approval 6&\@%1 %\%, Date: __ /0}/)!! S




RIS  BURBANK, CALIFORNIA 91504
PRODLCTS

EABORATORIES

CERTIFICATE OF CALIBRATIG
BETA STANDARD SOLUTIO

Radionuclide H-3 Customer: THER
Half Life: 12.35 + 0.1 years P.O.No.: 5108
Catalog No.: 7003 Reference Date: - 15 Apr 99 12:00 PST.
Source No.: 660-25 Contained Radioactivity: 99.61 uCi (3686 kBq)
Description of Solution

a. Mass of solution: 4.91974 grams in 5 mL flame sealed ampoule

b. Chemical form: Tritiated water

¢. Carrier content: Not applicable

d. Density: 0.9982 : gram/mi @ 20°C.
Radioimpurities . '

None detected

Radioactive Daughters
None

Radionuclide Concentration
20.25 pCilgram

Method of Calibration

This source was prepared from a weighed aliquot of solution whose corcentration in pCi/gram was
determined by a liguid scintiflation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: ' . +1.9%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: - +3.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s)
See reverse side for Leak Test(s) applied to this source.

Notes
1. IPL participates in an NIST measurement assurance program to establish and maintain iraplicit

traceability for a number of nuclides, based on the blind assay(and fater NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

L st o

QUALITY CONTROL

v Apr 99

[SOTQOPE PRODUCTS LABORATOQRIES Date Signed
1800 N, KEYSTONE STREET

818+843-7000 Fax 8188436168 oy 1o ronne




Eberfine Services

' QUALITY CONTROL PROGRAM
QCP-009 :

g
T
Rev.o, 1w

" THle: Radicactive Reference Standards Sohsfions & Records

EBERLINE

SerRviZES

Eberline Services - DAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION (RECERTIFICATION)

QCP 009-1

CURRENT DATE|

SOLUTION REFERENCE #[1P 6602 i SOLUTION #] g
Principal Radionuciide Half Life, Years . Half Life, Days

SE+01. L 4 511E+03]

Radionuclide|
Certified Activity|
Certified Concentration|

uCi
pGi per gram

Ampoufe /Solution Gross
Emipty Ampoule
Solution Net] - .. -|Weight, Grams

Total Activity in Ampoule| " 99.6100]uCi

Chemical Composition of Standard Solution
KI5

Dilution Instructions: Ditution Solvent Used [V

Dilute to a volume of |7 10000

“imilliliters

Certified Total Activity of[~ - 99.6100|.Ci Which Eauals 5= 58] dpm

And after dilution the activity of this solution is{ 2.211E+05|dpm/ml

Yhis activily concettration s bused on the origisal reference date
Tihis standard wos regertified by meassursment fisted above. Al aotivities ate cosrected to the date and tme of
o the activity of 8y daugliier soligion. H-Sa. anabysis by the laboratory data processing software,

Expiration Date:| - 09/14/16 - ]

N \\-\,“ \ ‘
.
Verified & Approved By | " - > w“—\) Date: 09/30/15
N - \ .
e = ., : .
QC Approval qﬂ,\?\m VUKW/\ Date: __19], ‘ i5
Mes? N e !U ]




Eberiine Services
QUALITY CONTROL PROGRAM
% QCP-009
S = s - N o
EERVIEES
|
Titte:  Radioactive Reference Standards Sclutions & Records

Eberline Services - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION (RECERTIFICATICN)

QCP-009-1-A Date| -
Solution Reference #|IPL: 680-2! 3 Solution #| -5a;
Principal Radionuclide Half Life Years Half Life, Days

Radionuclide of Interes
Parent Solution Cone

[ 4511E+03)

Reference Date| - 4/15/1999 0:00]

Chemical Composition of Standard Solution

Vol. Pa

Dilution Instructions: Dilution Solvent Used [Wate)

NOTES:

' SECONDARY VOLUMETRIC DILUTION

rent Solution: 01ml
Total Activity 7{dpm Final Activity Concentration:| - 1.4372E+04]dpm/mi
Final Volume: 00| ml ‘

This aeibvity concentation s based on the
original reference dete Bated shove, B8
suthiitles are correcied fo-the date and Hme of
Ensvals by the leboratory dala pronessing
moftweamre.

Expiration Date:[ 0oA4/16 ]

Recertified By: Date: 09/30/15

QC Approval; é‘\& %\AﬁP Q\ - Date: zoif i ’/ /5




- 24937 A Tibbitt
2 ISOtOpe PrOdUCtS ValencEa\j?ZI;;?orLiaIQ?355

Laboratories
_ Tel 661+309+1010
An Eckert & Ziegler Company Fax 661+257+8303

CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radiopuclide: C-14 Customer: EBERLINE SERVICES
Haif-life: 5730 & 40 years P.O. Neo.: 00009439
Catalog No.: 7014 Reference Date: 1-Nov-G1  12:00 PST
Source No.t 841-40 Contained Radioactivity: 72.54 pCi 2684 kBqg
Physical Description:
A. Mass of solution: 5.10940 g in 5 mL flame-sealed ampoule
B. Chemical form: : Sodium Benzoate in 0.1M NaOH
C. Carrier content: None
D. Density: 1.002 g/mL @ 20°C. -

Radioimpurities:

None detected
Radionuclide Concentration: 14.20 | HChy, 5254  kBqgfg
Method of Calibration:

This source was prepared from a weighed aliguot of sclution whose activity in pCifg was determined
using a liquid scintillation counter,

Uncertainty of Measurement;

A. Type A (random) uncertainty: ¥ 20%
B. Type B (systematic) uncertainty: ¥ 20%
C. Uncertainty in aliquot weighing: z 00%
D. Total uncertainty at the 99% confidence level: * 28%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15),

- Nuclear data was taken from NCRP Report No. 68, 1985,

- This sclution has a working life of 5 years.

e 4 Iirom [2-Nov-0
Quality Control Date Signed IPL Ref. No.: 841-40

150 900 CERTIFIED
Medical imaging Laboratory : Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504




QUALITY CONTROL PROGRAM
EBERLINE MP-009

SERVIGES

Rev.8; 11003
THle: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIQOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION REVERIFICATION
MP 009

‘CURRENT DATE["
SOLUTION REFERENCE #[iP[ 54140 ] SOLUTION #

Prim;i_pal_RadionucHde _Half Lif_e, Yeal_‘s Half _Life, Days

7 [ 2:093E+08]

Radionuclide| Reference Datel: A72001:10:00}
Certified Activity
Certified Concentration
Ampoule fSolution Gross|: |Weight, Grams
Empty Ampoule|: eight, Grams
Solution Net} ‘ |Weight, Grams
Total Activity in Ampoule|: 72 54001uCi

Chemical Composition of Standard Solution
{Sodium:Benzoateiin 0. 1M NaOk

—— —

Dilution Instructions: Dilution Solvent Used [0:4M NaOH:

Dilute to a volume of}:

Certified Total Activity of [ 1:610E+08|dpm at the date listed above

Which Equals

flusi i i i isf4:i i3 This activity concentration is based on the original
And after dilution the activity of this solution is|-1.610E+05{dpm/ml T B o 2 e o0 e g e

o the date and time of analysis by the laboratory data
processing softwara.

Expiration Date:| August 13, 2016 |

Verified & Appraved By \\N e} Date: 10/1/2015 0:00

QC Approvat ﬁnﬁ/\ V\ %V—’ Date: /?// [S

\
(W




QUALITY CONTROL PROGRAM

EBERLINE QCP-000

Rev.8; 1/10/03
Tile: Radioactive Reference Standards Solutiohs & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION REVERIFICATION

MP-009-1-A
Solution Reference #|1PL:841:40

Principal Radionuclide Haif Life, Years

Half Life, Days
L 20 003E+06)

Radionuclide of Interest]|
Parent Solution Cone. |

Chemical Composition of Standard Solution
[Sodium Benzoatein 0. 1M:NaOH: .

Dilution Instructions: Dilution Solvent Used [0 MENECH

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution:| 0jml
Total Activity:|. dpm Final Activity Concentration:| .- 3:2208E+03]dpmimi
Final Volume: | 00|ml '

This activity concentration is based on the original

NOTES: reference date listed above. All activities are
corrected to the date and time of analysis by the
[aboratory data processing software.

Expiration Date:] August 13, 2016 |

Verified & Appr;m Date: 10/1/2015 0:00

i W N

QC Approval @WM&/’ Date: )D /A// AN




— 1380 Seaboard Industrial Bivd,
M Atlanta, Georgia 30318
& Fckert & Ziegler Tel 404-352-5677
Fax 404-352:2837
Analytics www.analyticsing,com

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source

= e BUUWLGH YNY

92791
Ni-63 5 mL Liguid in Flame Sealed Vial

Customer: Eberline Analytical Corporation
P.0O. No.: 1873, Item 1 Product Code: B083

This standard radionuclide source wase prepared gravimetrically from a master solution, calibrated by Eckert

& Ziegler Analytics. The master solution was calibrated by ligquid scintiliation counting, Radionuclide

calibration and purity were checked by germanium gamma-ray spectrometry, licuid scintillation counting,

and/or alpha spectrometry, as applicable. The nuclear decay rate and reference date for this source are given

below. Eckert & Ziegler Analytics (EZA) maintains traceability to the Nationa! Institute of Standards and

Technology through a Measurements Assurarce Program as described in USNRC Regulatory Guide 4.15,

Revision 2, July 2007, and compliance with ANSIN42.22-1 998, "Tracveability of Radicactive Sources to NIST."

EZA is accredited by the Health Physics Society (HPS) for the production of NIST-traceable sources, and this

source was produced in accordance with the HPS accreditation requirements. Customers may report any

concerns with the accreditation program to the HPS Secretariat, 1313 Dolley Madison Blvd., Ste. 402, McLean, ;
VA 22101, i

Uncertainty* , % ]

Half-Life, Activity Type Reference Datea
Isotope Days (Bq) g u U (12:00 PM EST)
Ni-63 3.636E+04 3.733E+05 0.2 1.5 3.0 02/06/2018

*Uncertainty: U - Relative expanded uncertainty, k = 2. See NIST Technical Note 1287, "Guidelines for Evaluating and Expressing
the Uncertainty of NIST Measurement Results,"”

Comments:
Impurities: y-impurities<0.1%.
5.01669 g 0. 1M HCl solution with approximately 30 ug/g Ni carrier. -

Source Prepared by: Z é,éu—b/é/

R.'Ormsby, Radid&hemist

OA Approved: M%—,”p ('\/\ Date: J94.TD™13

].D. McCorvey, Counting Reom Manager

Single Isotope Certificata Rev 3, 23 August 2012

Corporate Office ‘ Laboratory v
24937 Avenue Tibbitts  Valencis, California 91355 ) 1380 Seaboard Industrial Bivd, Atlanta, Georgia, 30318




- QUALITY CONTROL PROGRAM
EBERLINE MP-008

SERVICE

m|

Rev.4; 10/10/12 .
Tite: Radioactive Reference Staridards Solutions & Recerds

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
RECERTIFICATION

CURRENT DATE| '

SOLUTION REFERENCE #{Analytics 8279%: 2] SOLUTION #[

Princi‘ al Radionuclide Half Lif Years Half Llfe Days
N ; 09, i 3 e56E+04]

Radionuclide
Certified Activity
Certified Concentration|-

Reference Date

Ampoule /Salution Gross 445|Weight, Grams
Empty Ampoule]: 0| Weight, Grams

Solution Net{- '5.0178{Weight, Grams Mass checks certificate

Total Activity in Ampoule|: - 10.0892|uCi

Chemlcal Composition of Standard Solution

Dilution instructions: Dilution Solvent Used [0:4:NHC

Dilute to a volume of}:

= milliliters or grams

Certified Total Activity of[ -

10.0892|uCi Which Equals | 2.240E+07]dpm at the date listed above

And after dilution the activity of this solution is[2240E+04]dpmig  nos, 2otivity concentrafion e onhe original

to the date and time of analysis by the laboratory data
processihg software.

Expiration Date:| . Jahuary 252017 .|

o N sk
Verified & Approved By Date; 16
Qc Approvaé\M Date; 3 I I l {le




SECTION VI

QUALITY CONTROL SAMPLE RESULTS SUMMARY
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SECTION VI

LABORATORY TECHNICIAN'S NOTES




TC-99 NOTES




Printed: 7/1/2016 2:32 AM Page 1 of 1

Oak Rldge Labaratory Intarnal Work Order 1 6_061 1 1
- EERERLINE 601 Scarboro Rd.
y: EERVICES Oak Ridge, TN 37830 Analysis Code
work Order Analysis Notes Voice: B6S.481.0683 — TC099
www.eberlingservices.com Ruih Number 2
: .'Data.‘::' ._;_;:5D9§t. : : USQI’ . ‘Notes .

07/01/16 02:32 PREP MHIGHTOWER Prepared spike and blank and aliquoted samples. HNO3 and H202 were added and samples were heated for
two hours. Set-up columns and conditionad with . 1M HNQ3. Aftar sgamples passed through columng, they
were rinsed with 1M HNO3 and . 1M HNO3S. Added TG resin from columns, L5 ceckiall, and . 1M HNOS to
labeled |8 vials, and submitte




Eherling Analytical

Printed: 2/1/2016 2:37 AM

Oalk Rigge Laboratory PFage 1 of 1
' ' internal Work Order . ;
. EBERLINE _ 16- 06111
SERVICES ERE Analysls Code Run
Reagents Used in an Analysns Tc099 2
Reagent o Reagent g :E-_.:. s '- :_: Reagent ;' '__-'._A_naly-st i pate.
ID : e ‘Name : : Cancentfatien R B R { v IO "Recorded
DlSDSGP Hydrogen Perox1de 0. 3 ' MHIGHTOWER 7172016
ﬁ17533[}05 Nitric Acid 0. iN MHIGHTOWER 7’/_1!_2016
) ‘917533D02 Nitric Acid 1N MHIGHTOWEE{ __7’,!1/2015
017533p Nitric Acid Reagent Grade MHIGHTOWER 7/1,’20}&
016329pP Ultima Gold XR Reagent Grade MHIGHTOWER | 7/1/2016 |
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H-3 NOTES




Printed: 7/1/2016 10:52 AM

Page 10of 1

B

EBERLINE

Oak Ridge Laboratory

601 Scarboro Rd.
Oak Ridge, TN 37830

Internal Work Order

16-06111

] SERvicEs N Analysis Code .
Work Order Analysis Notes Voice: 865.481.0683 eavsecse | HOO03
www.eberlineservices.com R
un Number 1
# Date Dept User Notes
SAMPLES WERE ALIQUOTED AND EQUILIBRATED WITH DI H20, SAMPLES WERE ALLOWED TO SIT

1

07/01i116 10:52 | PREP JPACHELLA

OVER NIGHT. SAMPLES WERE SHAKEN FOR 15 MINUTES AND CENTRIFUGED. EQUILIBRATE WAS
DECANTED AND DISTILLED. DISTILLATE WAS ALIQUCTED AND MIXED WITH ULTIMA GOLD XR.

SAMPLES WERE SUBMITTED TO COUNT ROOM.

T ~1l

QJ@L




Eberline Anaivtical
Oak Ridge Laboratory

Printed: 7/1/2016 11:13 AM

Page t of 1

L Internal Work Order 0 i s

. == 061.1 1 T

Anaiysm Code

i

H0003

Reage_n.t. S

: _-:;:_-:; D

016805P

Ulttma Gold XR

Reagent Grade

JPACHELLA

7/1/2016
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C-14 NOTES




Printed: 6/30/2016 7:42 AM Page 1 of 1

| Oak Ridge Laboratory Internal Work Order 16-06111
EBERLINE 601 Scarboro Rd. R
T SERVICES Oak Ridge, TN 37830 Analysis Cade
Work Order Analysis Notes Voice: 865.481.0683 e 'y 0001 4
¥ www.eberlineservices.com Run Number 1
# Date Dept User Notes
1 08/301607:42 | PREP KSALLINGS 1st Step
: Samnples were aliguoted and placed into 600ml beakers. Carbenate was added and samples were then
k? oxidized using potassium permanganate. Samples were left unattended for carbonate conversions.,
2nd Step
Samples were placed into 1liter reaction vessels. Carbon dioxide was evolved and Carbon-14 was captured in
Harvey. Samples were taken to the for counting by beta LSC.




Eberline Analytical

Printed: 6/30/2016 7:42 AM

Oak Ridge Laboratory Page 1 of 1
Internal Werk Order I T
EBERLINE 16 06111 |
P SERVICES ﬁAnaIysls Caﬁe Run
C0014 1

Reagents Used in an AnaIyS|s

CReagent o Res
e B e e R R D e s
016885P Harvey carbonid cocktail Reagent Grade KSALLINGS 6/28/2016
017349003 Nitric Acid 6N KSALLINGS 6/28/2016
0174045 Potassium Permanganate 0.5M KSALLINGS 6/28/2016
016679003 Sulfuric acid 9M KSALLINGS 6/28/2016
““““““ 01694OD02 Sodium Carbonate 0.25M KSALLINGS 6/28/2016




e,

Shovnn e T

Teicocy 3joo

(i’ K T@V\‘ET Loa.

CTnee, &

@

Tume Hnales

h

S0

,QS

1zl

LAV Qtﬁb\ﬂ\c\f& “@}m":

peRE-T -

1 Ve

k|

I e

__Tof2[16] teocozsali- %b%q (UCOE o7ss | bk [T#| Ac
e [ lotona(t-tef | 3| ucer D735 ¢ b [E-a As
ekl fueseest (1,3 (R Lasi Mg [She |02 1Cb
[ elesfe | 1boeorsal 1hep) | 13 ucor O130| bur [T64| Ao
ekl ] 1ebn by k OHNB) | Ulew wy> | ls-{ 3| L8
ekl [l eootd (1-4,) L ot (1S |She |2 KB
&
&

G123\

Yool 28013 S, BY |

iohe |

(/1L

Lhpleo 684 Ui bb)

Cilib] Aestorzis b (k35,0 i e
) 55 LA L. el v/

,
&

W ara

[bootyg Ci1.3,0)

Wﬁﬂ//"-

b

G [ZHM,

il pletLl & (A \‘—ﬂ

£

\LOOR-

’gh,\gm

bkﬁﬁp

Weolo 5 Fa( 14, B

Uinikeoh

She

(/1.8

77

Job

L GRale

IR T

- [ bopa 4 Ul hivs
ot il AL -5 5)

h}g& h LLQ?:W&,

eha

Fh

Wesle it 1S 6,0




NI-63 NOTES

ik



Printed: 7/8/2016 10:41 AM Page 1 of 1

| Osk Ridge Laboratary Iserral Work Qrer BEG”OSQI 1 1
3 EBEBERLIMNME 601 Scarboro Rd. e ,
g B LR Ook Ridge, TN 37630 P :
"~ Work Order Analysis Notes Vaice: 865.481.0683 M NIQSS
Y58 www.eberlineservices.com Run Number 1
o Date R _bept : : Usor. S . Hotos :
D70RME 10:40 CHEM EBAILEY ‘ T SAMPLES WERE ALIQUOTED. SPIKES AND CARRIER WERE ADDED, SAMPLES WERE RRIED, i
: W20 WAS ADDED. SAMPLES WERE PLACED OGN STIRRING HOTPLATES, HGL WAS ADDED WHILE
STIRRING, GITRIC ACID WAS ADDED WHILE STIRRING. NH4GH WAS ABDED TILL PH OF § WAZ
ACHIEVED, THREE ML OF DMG WERE ARDED, SAMPLES WERE FILTEREDR. PRECIFITATE WAS
DISSOLVEDR WITH 8M HNQ3. SAMBLES WERE DRIED 3 TIMES TO REMOVE HNQZ, SAMPLES WERE

E TRANBFERKED TO VIALS WITH D H20. SCINTILLATION COQUKTAIL WAS ADDED. SAMPLES WERE

| SUBMITYED TQ COUNT ROQM.




Eberline Analytical

Printed: 7/8/2016 10:42 AM

Qak Ridge Laboratory Page 1 of 1
‘ Internal Work Ot;der
EBERLINE 16-06111
_ SERVIGCES Anatysis Code © Run
Reagents Used in an Analysis Ni063 1
Rea?;éntm . . Reagent - MMReagent Analyst Date
L 1o} Name - Concentration Ji] Recorded
f 016687D01 Citri_c Acid iM EBAILEY 7/8/2016
016699001 Dimethylglyoxime 1% EBAILEY 7/8/2016
017371P 7 Hydrochloric Acid Reagent Grade EBAILEY 7/8/2016
016585001 Nickel Chioride 10 mg/ml EBAILEY 7/8/2016
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SECTION VII1

ANALYTICAL DATA (TECHNETIUM-99)
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7/1/2016 12:44:47 PM QuantaSmart (TM) - 2.02 - Serial# 426825 _ Page # 1
Protocol# 16 - tc9%-cpm-16.1l=sa User: Default

Assay Definition-

Assay Description:
Tc29

Assay Type: CPM

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\Default\tc93-cpm-16420160701_0625

Raw Results Path: ¢:\Packard\Tricarb\Results\Default\tc92-cpm- 16\20160701 0625\20160701
0625.results

Comma-Delimited. File Name: C:\Packard\Tricarb\Results\Default\tc99-cpm-16\20160701 0625
\1606111 btcs9.csv

Assay File Name: C:\Packard\TriCarb\Assays\tc%2-cpm-16.1lsa

Count Conditions-

Nuclide: 99Tc .
Quench Indicator: tSIE
External Std Terminator (sec): 0.5 28%
Pre-Count Delay (min): 1.00
Quench Set: n/a
Count Time (min): 60.00
Count Mode: Norymal
Asgay Count Cycles: 1 Repeat Sample Count: 1
#Vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off
2 Bigma % Terminator: Cff

Regions : LL UL
A 5.0 75.0
B~ 5.0 2%4.0
c 5.0 300.0C

Count Corrections-

Static Contreller: On Luminescence Correction: Off
Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time {nsec): 18 Delay Before Burst (mnsec): 75
Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
A

B

C

Cycle 1 Results
SMPL_ID  P# PID S# CPMA CPMB CPMC tSIE Count Time
DATE TIME
16-06111-2-T99-018 15 16 1 1836.1  2032.5  2032.7  344.90 60.00
7/1/2016  6:27:22 RM

SpectraView Block Data




7/1/2016 12:44:47 PM

QuantaSmart (TM) -~

2.02

- Serial$# 426825

Protocol# 16 - tc%9-cpm-l6.1sa
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S R

oy ans sozs st

OO

SRSt : (i Sy

FiT T

FERIR RO

User:

[

Sl

i
iy

G
SRR
e

i
HECE RO R

dasid

i

FebereasEelepebeb
e

ILEponen
S

i

i

BEETT G s
e el

ST

et

Attt He N sty
2

L
T

Ginali e

E T AT ET
BT L
Hene

2]
G

i5ai i i L

B
L e N e B T
il B Syttt

Shsmmn

et

i
HH
43 5
S o

16-06111-2-T92-028 16 16 2

7/1/2016  7:30:31 BAM

SpectraView Block Data

16.4

22.9 23.1

350.80

T

e

Page # 2
Default

60.00




7/1/2016 12:44:47 PM QuantaSmart (TM) - 2.02

Serial#

426825

User:

Page # 3
Default

Protocol# 16 - tc99-cpm-lé.lsa

srEgEe
o

S

16-06111-2-T99-038 16 16 3 21.
7/1/2016  §:33:34 AM

SpectraView Block Data

59.6

58.7

340.09

W

60.00




7/1/2016 12:44:47 PM QuantaSmart (TM) - 2.02 - Serial# 426825 Page # 4
Protocol# 16 - tc99-cpm-16.lsa User: Default

R
o

16-06111-2-T29-0483 16 16 4 20.6 56.1 56.1 343.01 c0.0¢C
7/1/2016 9:36:45 AM

SpectraView Block Data




7/1/2016 12:44:47 PM QuantaSmart (TM) - 2.02 - Serial# 426825 Page # 5
Protocol# 16 - tc®9-cpm-16.lsa User: Default

Sk
Erddi
P S
i
e

16-06111-2-T99-058 16 16 5 3855.6 4211.6 4211.6  340.00 60.00
7/1/2016 10:39:47 AM

SpectraView Block Data




7/1/2016 12:44:47 PM

. QuantaSmart (TM)

Protocol# 16 - tc99-cpm-16.1lsa
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Sample #6
7/1/2016 11:42:57 AM

SpectravView Block Data
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7/1/2016 4:03:12 AM QuantaSmart (TM) -~ 2.02 - Serial# 426825

Page # 1

SNC Protocol

Calibration Information

Software Version IC: 2.11

Software Version EC: 2.02

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 426825

3H Chi Square: 18.70 Date Processed: 7/1/20186 4:03:12 AM

14C Chi Square: 9.15 Date Processed: 7/1/2016 4:03:12 AM

3 E"2/B {1-18.6 keV): 287.06 Date Processed: 7/1/2016 4:03:12 AM

14C E"2/B (4-156 keV): 550.69 Date Processed: 7/1/2016 4:03:12 AM

3H Efficiency (0-18.6 keV): 60.40 Date Processed: 7/1/2016 4:03:12 AM

14¢C EffiCiency (0-156 keV): 96.02 Date Processed: 7/1/2016 4:03:12 &M
IPA Background Date Processed: 7/1/2016 4:03:12 AM

3H Beckground CPM (0-18.6 keV): 12.77 Date Processed: 7/1/2016 4:03:12 AM
14C Background CPM (C-156 keV): 20.23 Date Processed: 7/1/2016 4:03:12 AM
3H Calibration DPM: 183600

3H Reference Date: 2/27/2007

14C Calibration DEM: 136900

Hir26

]

e




SECTION IX

ANALYTICAL DATA (TRITIUM)
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7/1/2016 7:38:22 PM QuantaSmart (TM) - 2.02 - Serial# 426825 @ Page # 1
Protocol# 1 - h3-cpm-1l.lsa User: Default

Agsay Definition-

Agsay Description: i
H3 “

Assay Type: CEM

Report Name: Reportl

Qutput Data Path: C:\Packard\Tricarb\Results\Default\h3-cpm-1\20160701 1324

Raw Results Path: C:\Packard\Tricarb\Eesults\Default\h3-cpm-1\20160701 1324\20160701
1324 .results

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\h3-cpm-1\20160701 1324
\1606111 ah3.csv

Aggay File Name: C:\Packard\TriCarb\Assays\h3-cpm-1.1lsa

Count Conditions-

Nuclide: 3H
guench Indicator: CSIE
Bxternal Std Terminator {sec): 0.5 25%
Pre-Count Delay (min): 1.00
Quench Set: n/a
Count Time {(min): 60.00
Count Mode: Normal
Assay Count Cycles: 1 Repeat Sample Count: 1
#vialg/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regilons LL UL
A 0.0 18.6
B 2.0 18.6
C 0.0 0.0

Count Correcticons-

Static Controller: On Luminescence Correction: OFF
Colored Samples: n/a Heterogenelty Monitor: n/a
Colncidence Time (ngec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
A

B

c

Cycle 1 Results

SMPL, ID P# PID S# CPMA CPMB CPMC tSIE Count
Time DATE TIME
16-06111-1-H3-0185 1 1 1 140.3 896.7 0.0 282.50C

60.00 7/1/2016  1:26:19 BM

SpectraView Block Data




Page # 2

2.02 -

38:29 PM
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Serial# 426825

QuantaSmart (TM)
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User:
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7/1/2016 7:38:29 PM

QuantaSmart (TM) - 2.02 - Serial# 426825

Protocol# 1 - h3-cpm-l.lsa
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7/1/2016 '7:38:29 PM QuantaSmart (TM) - 2.02 - Serial# 426825 Page # 4

Protocol# 1 - h3-cpm-l.1sa
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7/1/2016 7:38:29 PM

QuantaSmart (TM)

Serial# 426825

Page # 5

Protocol# 1 - h3-cpm-l.lsa
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7/1/2016 7:38:30 PM QuantaSmart (TM) - 2.02 - Serial# 426825 Page # 7
Protocol# 1 - h3-cpm-l.lsa Uger: Default
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7/1/2016 4:03:12 AM

QuantaSmart (TM) - 2.02 -

Serial# 426825

SNC Protocol

Calibration Information

Software Version IC: 2.11

Software Version EC: 2.02

Instrument Model: Tri-Carb 3100TR
Instrument Serial Number: 426825

3H Chi Square: 18.7¢C Date Processed:
14C Chi Square: 9.15 Date Processed:

3K E™2/B (1-18.6 keV): 287.06 Date Processed:
14¢C E*2/B {4-156 keV): 550.69 Date Procegsged:
3H Efficiency (0-18.6 keV): 60.40 Date Processed:

7/1/2016 4:03:

12 AM

7/1/2016 4:03:12 AM

7/1/2016 4:03:12 AM
7/1/2016 4:03:12 AM
7/1/2016 4:03:12 AM

14¢C Efficiency (C-156 keV): 96.02 Date Processed: 7/1/2016 4:03:12 AM
IPA Background Date Processed: 7/1/2016 4:03:12 AM

3H Background CPM (0-18.5 keV): 12.77
14C Background CPM (0-156 keV): 20.23
3H Calibration DPM: 183600

3H Refervence Date: 2/27/2007

14C Calibration DPM: 136500

Date Processed:
Date Procesgsed:

7/1/2016 4:03:12 AM
7/1/20%6 4:03:12 AM




SECTION X

ANALYTICAL DATA (CARBON-14)
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6/30/2016 9:49:40 PM QuantaSmart (TM) - 2.02 - Serial# 427086 Page # 1
Protocol# 6 - Cl4 cpm.6.lsa User: Default

|

Asgay Definition-

Assay Description:
Cl4

Assay Type: CPM

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\Default\Cl4 cpm.6\20160630 1427

Raw Results Path: C:\Packard\Tricarb\Results\Default\C1l4 cpm.6%2016063C 1427\20160630
1427 .results N -
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\C14 cpm.6\20160630 1427
1606111 acl4.csv - -
Assay File Name: C:\Packard\TriCarb\Assays\Cl4 cpm.6&.lsa

Count Conditions-

Nuclide: 14C
Quench Indicator: t£SIE
External Std Terminator (sec): 0.5 2s8%
Pre-Count Delay (min): 1.00

Quench Set: n/a

Count Time {(min): &0.00

Count Mode: Normal

Aggay Count Cycles: 1 Repeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Off

Background Subtract: Off
Low CPM Threshold: Off

Q

2 Sigma % Terminator: Off

Regions LL UL

A 0.0 156.0

B 4.0 156.0

c 0.0 0.0

Count Corrections-

Static Contreller: On Luminescence Correction: Off
Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75

Half Life-

Half Life Correction: Off

Regions Half Life Units Reference Date Reference Time
A

B

C

Cycle 1 Results
SMPL_ID P# PID S# CPMA CPMB CPMC ESIE Count Time
DATE TIME
16-06111-1-C14-018 6 12 1 857.1 720.5 0.0 15%6.14 60.00
6/30/2016  2:29:22 PM

SpectraView Block Data




6/30/2016 9:49:47 PM

QuantaSmart (TH)

- 2.02 - Serialf# 427086

Page # 2

Protocol# 6 - Cl4 cpm.6.lsa
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6/30/2016 9:49:47 PM QuantaSmart (TM) - 2.02

- Serial# 427086

Protocol# 6 - Cl4 cpm.&.lsa

16-06111-1-C14-0358 6 12 3 42.6
6/30/2016 4:35:30 PM

SpectraView Block Data
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QuantaSmart (TM) - 2.02 - Serial# 427086

Page # 4
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Page # 5

Serial# 427086

2,02

QuantaSmart (TM)

9:49:47 PM
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6/30/2016 2:27:35 PM QuantaSmaxrt (TM) - 2.02 - Serial# 427086

Page # 1

SNC Protocol fy
D LA

{
e LGQ'\C){?

Calibration Information

Software Version IC: 2.12

Software Version EC: 2.02

Instrument Model: Tri-Cark 3100TR

Instrument Serial Number: 427086

3 Chi Sqguare: 17.35 Date Processed: 6/30/2016 2:27:35 PM

14C Chi Square: 13.23 Date Prccessed: 6/30/2018 2:27:35 PM

3H E*2/B (1-18.6 keV): 313.73 Date Processed: 6/30/2016 2:27:35 PM

14¢ EAZ/B {(4-156 keV): 589.33 Date Processed: 6/30/2016 2:27:35 BPM

3H Efficiency (0-18.6 keV): 61.91 Date Frocessed: 6/30/2016 2:27:35 PM

14C Efficiency (0-156 keV}: 95.83 Date Processed: 6/30/2016 2:27:35 BM

IPA Background Date Processed: 6/30/2016 2:27:35 PM

3K Background CPM (0-18.6 keV): 12.08 Date Processed: 6/30/2016 2:27:35 DM
14C Background CFM (0-156 keV): 18.58 Date Processed: 5/30/2016 2:27:35 PM
3H Calibration DPM: 207400

3H Reference Date: 10/2%/2007

14C Calibration DPM: 120521




SECTION XI

ANALYTICAL DATA (NICKEL-63)
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7/8/2016 11:33:52 PM QuantaSmart (TM) - 2.02 - Serialf# 426825

Page # 1

Protocol# 21 - Nié3-cpm-21.1sa . .
W
\\U\, '

@ﬂ?

Assay Definition-

Asgay Description:
ni-63

Assay Type: CPM
Report Name: Reportl

User: Default

Output Data Path: C:\Packard\Tricarb\Results\Default\Nié3-cpm-21420160708 1613
Raw Results Path: C:\Packard\Tricarb\Results\Default\Ni63-cpm-21\20160708_1613\20160708

1613 .results

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Default\NiSB—cpm;2l\20160708_1613

V1606111 ni63a.csv
Assgay File Wame: C:\Packard\TriCarb\Assays\Ni63-cpm-21i.lsa

Count Conditions-

Nuclide: 63N1
Quench Indicator: tSIE
External Std Terminator (sec): 0.5 28%
Pre-Count Delay (min): 1.00
Quench Set: n/fa
Count Time (min): 60.00
Count Mcde: Normal
Agsay Count Cycles: 1 kRepeat Sample Count: 1
#vials/Sample: 1 Calculate % Reference: Qff

Background Subtract: Off
Low CPM Threshold: Off
2 Sigma % Terminator: Off

Regions L UL
A 0.0 75.0
B 2.0 75,0
c 0.0 150.0

Count Corrections-

Static Controller: On Luminescence Correction: Off
Colored Samples: n/a Heterogeneity Monitor: n/a
Coincidence Time (nsec}: 18 Delay Before Burst (nseg): 75
Half Life-

Half Life Correction: Off .
Regions Half Life Units Reference Date Reference Time
A
B
c

Cycle 1 Results
: SMPL_ID P# PID S# CEMA CPMB CPMC tSIE
DATE TIME _
16-06111-1-Ne3-018 21 13 1 1589.5 17599.9 i992.1 247 .82
7/8/2016 4:15:13 PM

SpectraView Block Data

Count Time

60.00




7/8/2016 11:33:52 PM QuantaSmart (TM) - 2.02 - Serial# 426825 _ Page # 2
Protocol# 21 - Ni63-cpm-21.lsa User: Default

St
et

16-06111-1-N63-028 21 13 2 18.3 17.4 21.1 264 .47 60.0C
7/8/2016 5:18:15 PM ‘

SpectravView Block Data




7/8/2016 11:33:52 PM

QuantaSmart (TM) -

Protocol# 21 - Ni63-cpm-21l.1lsa
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7/8/2016 5:16:02 AM QuantaSmart (TM) - 2.02 - Serial# 426825 ) Page # 1
SNC Protocol

Calibration Information

Software Version IC: 2.11

Software Versgion EC: 2.02

Instrument Model: Tri-Carb 3100TR

Ingtrument Serial Number: 426825

3H Chi Square: 20.48 Date Processed: 7/8/2016 5:16:02 AM

14C Chi Square: 8.07 Date Progessed: 7/8/2016 5:16:02 AM

3H EAZ/B (1-18.6 keV): 275.16 Date Processed: 7/8/2016 5:16:02 AM

14C E™2/B (4-1%6 keV): 527.18 Date Processed: 7/8/2016 5:16:02 AM

3H Efficiency (0-18.6 keV): 60.53 Date Processed: 7/8/2016 5:16:02 AM

14C Efficiency (0-156 keV): 85.56 Date Processed: 7/8/2016 5:16:02 AM

IPA Background Date Processged: 7/8/2016 5:16:02 AM

3H Background CPM (0-18.6 keV): 13.35 Date Processed: 7/8/2016 $:16:02 AM
14C Background CPM (0-156 keV): 20.73 Date FProcessed: 7/8/2016 5:16:02 AM
3H Calibraticn DPM: 183600

3H Reference Date: 2/27/2007

14C Calibration DBPM: 136900
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