RESL CUSTOMER EXPORT CONTROL AGREEMENT

It is the Radiological and Environmental Sciences Laboratory’s (RESL) policy to conduct
business in accordance with all applicable U.S. export control laws and regulations. It is also
RESL’s policy that its Customers comply with U.S. export control laws and regulations.
Therefore, Customer agrees to the following:

1. Because products, technical data, and technical assistance (i.e., services) provided to
Customer by RESL may be subject to U.S. export control laws and regulations,
(i) transactions with certain persons and companies and (ii) the export or reexport of certain
types and levels of products, technical data, and services are prohibited or restricted.

2. Customer acknowledges that it is responsible for its own compliance with U.S. export control
laws and regulations. Customer further agrees that it assumes the responsibility to obtain all
necessary U.S. export licenses or other U.S. governmental authorizations, as well as all
liability for the failure to do so.

3. Customer acknowledges that export control requirements may change and that the export or
reexport of RESL products, technical data, and services without an export license or other
appropriate governmental authorization may result in criminal and/or civil liability.

4. The obligations and requirements described herein shall survive the expiration or termination
of any agreement or contract between RESL and Customer.



SrF31 Participating Laboratories

Lab Code Lab Name Matrix Code
ANTEO1  ALS Environmental - Fort Collins, CO SrF
ARSLO1  ARS International, LLC SrF
AY1201 Consolidated Nuclear Security, LLC, Analytical Chemistry Organization Laboratory SrF
CDHS01 California Department of Public Health SrF
CRCE99 Centre for Radiation, Chemical and Environmental Hazards SrF
DINL99 Departamento Ingenieria Nuclear y Mecanica de Fluidos SrF
ERCLO1  Washington State Public Health Laboratories SrF
GENEO1 GEL Laboratories, LLC SrF
GPCLO1 Georgia Power Company Environmental Laboratory SrF
HPAC99 PHE, CRCE Scotland SrF
IAEA99 International Atomic Energy Agency SrF
LDRA99 Laboratori de Radiologia Ambiental-Universitat de Barcelona SrF
NRLL99  Environmental Radioactivity - National Centre for Radiation Science SrF
ORISO01  ORISE/IEAV SrF
RAVR99 Radiactividad Ambiental y Vigilancia Radiologica SrF
SEMLO1 SRS Environmental Monitoring Laboratory SrF
TELEO2  ATI Environmental, Inc., Midwest Lab SrF

UPVL99 Lab Radiactividad Ambiental. Univ. Politecnica Valencia SrF



Laboratories Not Reporting SrF31

Lab Code Lab Name Matrix Code
AREV01 AREVA-CMC SrF
CEEA99 Laboratorio de Vigilancia Ambiental Radiactiva SrF
OTLIO1 Outreach Technologies, Inc. SrF
URSLO1  UNLV Radioanalytical Services Laboratory SrF

WSTP99 Cavendish Nuclear Limited SrF



Mixed Analyt
I Performance Evaluatmn Program

Study Reference Values
MAPEP-14-SrF31
Radiological Reference Date: 08/01/2014

Ref Ref
Analyte Value Unc
: . Units:
Radiological (Bg/sample)
Strontium-89 94 0.2
Strontium-90 0.76 0.02

Printed 12/09/2014



Mixed Analyte
Performance Evaluation Program

Sample Statistical Summary
MAPEP-14-SrF31

Radiological Reference Date: 08/01/2014

3
T AQ) Grand(3) Std Ref Ref Acceptance

Analyte Mean Dev Value Unc Range
[ Radologica —_—_——_—_—Units: (By/sample)|
Strontium-89 16 15 9.6 08 94 02 6.6-122
Strontium-90 18 13  0.75 0.08 0.76 0.02 0.53-0.99

Note: (1) T = Total number of laboratories reporting analyte.
(2) A = Number of laboratories with 'Acceptable’ performance.
(3) Mean excludes values derived as total metals and values indicated as "Not Acceptable".

Result Flags:
A = Result acceptable Bias <=20%
W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%
RW = Report Warning
NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........c.ccoociiins RP<2%

2) ACCEPTABLE.........ccoiii 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE..........ccoiiiiis RP>30%

RP = Relative Precision

Printed 12/08/2014



& Mixed Analyte
5 .‘E Performance Evaluation Program

Flag Summary Report

MAPEP-14-SrF31

Radiological

Analyte A W RW N
Strontium-90 12 1 5
Strontium-89 14 1 1

Printed 12/10/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(ANTEO1) ALS Environmental - Fort Collins, CO
225 Commerce Drive

Fort Collins, CO 80524-1416

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.39 94 A -0.1 6.6-12.2 0.94 A
Strontium-90 0.69 0.76 A -9.2 0.53-0.99 0.07 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........cccoeivrnnnns RP<2%

2) ACCEPTABLE.......cccoocvivieieieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccciiiirie RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(ARSLO1) ARS International, LLC

2609 North River Road

Port Allen, LA 70767

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.560 94 A 1.7 6.6-12.2 0.73 A
Strontium-90 0.837 0.76 A 10.1 0.53-0.99 0.128 W

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocvivvnnnns RP<2%

2) ACCEPTABLE.......cccocvivieiereeienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccceiiirrne RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(AY1201) Consolidated Nuclear Security, LLC, Analytical Chemistry Organization Laboratory
Y12, NSC, Bldg. 9995, Rm 142

Oak Ridge, TN 37831-8189

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.01 94 A -4.1 6.6-12.2 029 A
Strontium-90 0.697 0.76 A -8.3 0.53-0.99 0.048 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........cccoeivrnnnns RP<2%

2) ACCEPTABLE.......cccoocvivieieieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccciiiirie RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(CDHSO01) California Department of Public Health
Drinking Water & Radiation Lab.

Richmond, CA 94804-6403

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 10.1 94 A 7.4 6.6-12.2 0.262 A
Strontium-90 0.776 0.76 A 2.1 0.53-0.99 0.0483 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(CRCE99) Centre for Radiation, Chemical and Environmental Hazards
Public Health England

Didcot, OXON OX11 0RQ

Radiological Units: (Bg/sample)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 NR 9.4 6.6-12.2

Strontium-90 0.77 0.76 A 1.3 0.53-0.99 0.04 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(DINL99) Departamento Ingenieria Nuclear y Mecanica de Fluidos
Alameda de Urquijo s/n

Bilbao, Vizcaya 48013

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.21 94 A -2.0 6.6-12.2 0.36 A
Strontium-90 0.554 0.76 W -27.1 0.53-0.99 0.0702 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(ERCLO1) Washington State Public Health Laboratories
1610 N.E. 150th Street

Shoreline, WA 98155-9701

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.52 94 A 1.3 6.6-12.2 038 A
Strontium-90 0.747 0.76 A -1.7 0.53-0.99 0.034 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........cccoeivrnnnns RP<2%

2) ACCEPTABLE.......cccoocvivieieieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccciiiirie RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(GENEO1) GEL Laboratories, LLC

2040 Savage Road

Charleston, SC 29407

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 10.14 94 A 7.9 6.6-12.2 1.35 A
Strontium-90 0.880 0.76 A 15.8 0.53-0.99 0.043 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(GPCLO1) Georgia Power Company Environmental Laboratory
2480 Maner Road

Atlanta, GA 30339

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 21.24 9.4 126.0 6.6-12.2 15.17 N
Strontium-90 1.7 0.76. 123.7 0.53-0.99 1.23 N
Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE........cccccooviriirien, 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(HPAC99) PHE, CRCE Scotland

155 Hardgate Road

Glasgow, Scotland G514LS

Radiological Units: (Bg/sample)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 NR 9.4 6.6-12.2

Strontium-90 0.057 0.76 NN -92.5 0.53-0.99 0.010 W

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocvivvnnnns RP<2%

2) ACCEPTABLE........cccccooviriirien, 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccceiiirrne RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(IAEA99) International Atomic Energy Agency
Agency's Laboratories Seibersdorf

Seibersdorf, Austria A-2444

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.91 94 A 5.4 6.6-12.2 051 A
Strontium-90 0.52 0.76 NN -31.6 0.53-0.99 0.09 W

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocvivvnnnns RP<2%

2) ACCEPTABLE........cccccooviriirien, 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccceiiirrne RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(LDRA99) Laboratori de Radiologia Ambiental-Universitat de Barcelona
Facultat de Quimica

Barcelona, Catalunya 08028

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 8.8 94 A -6.4 6.6-12.2 05 A
Strontium-90 0.77 0.76 A 1.3 0.53-0.99 0.04 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(NRLL99) Environmental Radioactivity - National Centre for Radiation Science
PO Box 25099

Christchurch, Christchurch 8144

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.14 94 A -2.8 6.6-12.2 0.14 N
Strontium-90 0.726 0.76 A -4.5 0.53-0.99 0.028 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccoceiirnnnns RP<2%

2) ACCEPTABLE.......cccocvivieerieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........ccocoooiiiire RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(ORISO01) ORISE/IEAV

PO Box 117

Oak Ridge, TN 37831-0117

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.44 94 A 0.4 6.6-12.2 0.25 A
Strontium-90 0.747 076 A -1.7 0.53-0.99 0.075 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........cccoeivrnnnns RP<2%

2) ACCEPTABLE........cccccoviriiiein, 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccciiiirie RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(RAVR99) Radiactividad Ambiental y Vigilancia Radiologica
CIEMAT (Ed 70 P2 D11)

Madrid, Madrid 28040

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 11.6 94 W 23.4 6.6-12.2 1.0 A
Strontium-90 0.51 0.76 NI -32.9 0.53-0.99 0.04 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(SEMLO1) SRS Environmental Monitoring Laboratory
Bldg 735-B

Aiken, SC 29808

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 10.3 94 A 9.6 6.6-12.2 041 A
Strontium-90 0.78 0.76 A 2.6 0.53-0.99 0.031 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31
(TELEOZ2) ATI Environmental, Inc., Midwest Lab
700 Landwehr Road

Northbrook, IL 60062-

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 7.819 94 A -16.8 6.6-12.2 052 A
Strontium-90 0.758 0.76 A -0.3 0.53-0.99 010 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........cccoeivrnnnns RP<2%

2) ACCEPTABLE.......cccoocvivieieieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccciiiirie RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



MAPEP-14-SrF31 Combined Report

Mixed Analyte
W Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415

Laboratory Results For MAPEP-14-SrF31

(UPVL99) Lab Radiactividad Ambiental. Univ. Politecnica Valencia
CAMINO DE VERA, 14

VALENCIA, VALENCIA 46022

Radiological Units: (Bg/sample)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Strontium-89 9.49 924 A 1.0 6.6-12.2 0.96 A
Strontium-90 0.48 0.76 NN -36.8 0.53-0.99 0.03 A

Radiological Reference Date: August 1, 2014

Result Flags:

A = Result acceptable Bias <=20%

W = Result accepatble with warning 20% < Bias < 30%
N = Result not acceptable Bias > 30%

RW = Report Warning

NR = Not Reported

Uncertainty Flags:

1) NOT ACCEPTABLE........ccccocviirnnnns RP<2%

2) ACCEPTABLE.......ccccocviiieierieienns 2%<=RP<=15%

3) ACCEPTABLE WITH WARNING........... 15%<RP<=30%
4) NOT ACCEPTABLE........cccoooiiirine RP>30%

RP = Relative Precision

Issued 11/20/2014 Printed 12/15/2014



Strontium-89

MAPEP-14-SrF31
Ref. Value 9.4 Mean 9.6 Acc. Range —
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Note: This chart shows only data points with values between 5.4 and 13.7 (+5 Standard Deviations)



Strontium-90

MAPEP-14-SrF31
Ref. Value 0.76 Mean 0.75 Acc. Range —
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Note: This chart shows only data points with values between 0.36 and 1.14 (+5 Standard Deviations)




The intent of the distribution graphs contained within this report is to graphically demonstrate to
users how % Bias data within the current MAPEP Series appears when examined by matrix, by
analyte, by method of sample preparation or by method of detection. The data points (small
'dots") plot the bias (or z-score for organic constituents) of each of the analytes in each of the
matrices. The BLACK small vertical line inside the small rectangle at the top of the data
distribution graph is the mean of the population of the bias shown for that analyte in the matrix.
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The box plots summarize the distribution of points for each analyte. The ends of the box are the
25th and 75th quantiles. The difference between the quartiles is the interquartile range. The line
across the middle of the box identifies the median bias value. Each box has lines, sometimes
called whiskers, which extend from each end. The whiskers extend from the ends of the small
box to the outermost data point that falls within the distances computed. Any potential outliers

are represented as small black dots.

The box plot of the bias data points and the mean visually illustrate the breadth of the
distribution and where any potential outliers in the distribution might lie. The moments for the
distribution plot are provided below the Bias plot. In some cases, N becomes very small and
thus developed statistics may not accurately reflect estimates of the population if N were a
significantly larger value.



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-
89 Alpha Spectrometry

Bias

-1.6

-1.8

-2.0

-2.2 -

-2.4 -

-2.6

-2.8 —

-3.0
Quantiles
100.0% maximum -2.8
99.5% -2.8
97.5% -2.8
90.0% -2.8
75.0% quartile -2.8
50.0% median -2.8
25.0% quartile -2.8
10.0% -2.8
2.5% -2.8
0.5% -2.8
0.0% minimum -2.8
Summary Statistics
Mean -2.8
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-89
Beta Counting - 2 pi gas flow proportional counter

Bias
o 1] '
20 -
15 S
10
5
’ |
-5
-10 4
1
-20 -
Quantiles
100.0% maximum 23.4
99.5% 23.4
97.5% 23.4
90.0% 20.64
75.0% quartile 7.9
50.0% median 1
25.0% quartile -2
10.0% -14.26
2.5% -16.8
0.5% -16.8
0.0% minimum -16.8
Summary Statistics
Mean 2.5818182
Std Dev 9.9532726
Std Err Mean 3.0010246

Upper 95% Mean 9.2685177
Lower 95% Mean -4.104881
N 11



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-89
Beta Counting - liquid scintillation counter

Bias

6 e

4
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° %

2

-4

-6 Al

-8
Quantiles
100.0% maximum 54
99.5% 5.4
97.5% 5.4
90.0% 5.4
75.0% quartile 5.4
50.0% median -0.5
25.0% quartile -6.4
10.0% -6.4
2.5% -6.4
0.5% -6.4
0.0% minimum -6.4
Summary Statistics
Mean -0.5
Std Dev 8.34386
Std Err Mean 59

Upper 95% Mean 74.466608
Lower 95% Mean -75.46661
N 2



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-89 Gross
Alpha/Beta - 2 pi gas flow proportional counter

Bias

2.4 4

2.2

2.0 1

1.8

1.6

1.4

1.2
Quantiles
100.0% maximum 1.3
99.5% 1.3
97.5% 1.3
90.0% 1.3
75.0% quartile 1.3
50.0% median 1.3
25.0% quartile 1.3
10.0% 1.3
2.5% 1.3
0.5% 1.3
0.0% minimum 1.3
Summary Statistics
Mean 1.3
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-
90 Alpha Spectrometry

Bias

-3.4 4

-3.6

-3.8

-4.0

-4.2

-4.4

-4.6
Quantiles
100.0% maximum -4.5
99.5% -4.5
97.5% -4.5
90.0% -4.5
75.0% quartile -4.5
50.0% median -4.5
25.0% quartile -4.5
10.0% -4.5
2.5% -4.5
0.5% -4.5
0.0% minimum -4.5
Summary Statistics
Mean -4.5
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-90
Beta Counting - 2 pi gas flow proportional counter

Bias
20
° [

-20

-40

-60 -

-80 —:I

-100

Quantiles
100.0% maximum 15.8
99.5% 15.8
97.5% 15.8
90.0% 13.52
75.0% quartile 2.35
50.0% median -1.7
25.0% quartile -30
10.0% -70.22
2.5% -92.5
0.5% -92.5
0.0% minimum -92.5
Summary Statistics
Mean -13.60769
Std Dev 28.637285
Std Err Mean 7.9425539

Upper 95% Mean 3.6976459
Lower 95% Mean -30.91303
N 13



SrF Distribution by Detection Method
Distributions Analyte_Detection=Strontium-90
Beta Counting - liquid scintillation counter

Bias

5

0

-5 -
-10 4
-15 =t
-20 -
25

-30

-35

Quantiles

100.0% maximum 1.3
99.5% 1.3
97.5% 1.3
90.0% 1.3
75.0% quartile 1.3
50.0% median -15.15
25.0% quartile -31.6

10.0% -31.6
2.5% -31.6
0.5% -31.6
0.0% minimum -31.6
Summary Statistics

Mean -15.15
Std Dev 23.263813
Std Err Mean 16.45

Upper 95% Mean 193.86707
Lower 95% Mean -224.1671
N 2



SrF Distribution by Detection Method

Distributions Analyte_Detection=Strontium-90 Gross
Alpha/Beta - 2 pi gas flow proportional counter

Bias

-0.6

-0.8

-1.0

-1.2

-1.4

-1.6

-1.8
Quantiles
100.0% maximum -1.7
99.5% -1.7
97.5% -1.7
90.0% -1.7
75.0% quartile -1.7
50.0% median -1.7
25.0% quartile -1.7
10.0% -1.7
2.5% -1.7
0.5% -1.7
0.0% minimum -1.7
Summary Statistics
Mean -1.7
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-89 Acid
dissolution by strong Aqua Regqia, hydrofluoric acid, etc.

Bias

9.5 —:l NNl

9.0

8.5 - —}

8.0 -

7.5 —:l L
Quantiles
100.0% maximum 9.6
99.5% 9.6
97.5% 9.6
90.0% 9.6
75.0% quartile 9.6
50.0% median 8.5
25.0% quartile 7.4
10.0% 7.4
2.5% 7.4
0.5% 7.4
0.0% minimum 7.4
Summary Statistics
Mean 8.5
Std Dev 1.5556349
Std Err Mean 1.1

Upper 95% Mean 22.476825
Lower 95% Mean -5.476825
N 2



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-89
Acid leaching without hydrofluoric acid

Bias
25
20
15 4
10
5
0 ul
= i
-10
Quantiles
100.0% maximum 23.4
99.5% 23.4
97.5% 23.4
90.0% 23.4
75.0% quartile 17.8
50.0% median -0.9
25.0% quartile -5.5
10.0% -6.4
2.5% -6.4
0.5% -6.4
0.0% minimum -6.4

Summary Statistics

Mean 3.8
Std Dev 13.411438
Std Err Mean 6.705719

Upper 95% Mean 25.140591
Lower 95% Mean -17.54059
N 4



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-89 lon
Exchange Chromatography / lon Chromatography

Bias
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1 4
Quantiles
100.0% maximum 7.9
99.5% 7.9
97.5% 7.9
90.0% 7.9
75.0% quartile 6.35
50.0% median 1.5
25.0% quartile 0.25
10.0% -0.1
2.5% -0.1
0.5% -0.1
0.0% minimum -0.1

Summary Statistics

Mean 2.7
Std Dev 3.5515255
Std Err Mean 1.7757627

Upper 95% Mean 8.3512696
Lower 95% Mean -2.95127
N 4



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-
89 No preparation - analyzed as received

Bias

-1.0

-2.0
Quantiles
100.0% maximum -2
99.5% -2
97.5% -2
90.0% -2
75.0% quartile -2
50.0% median -2
25.0% quartile -2
10.0% -2
2.5% -2
0.5% -2
0.0% minimum -2
Summary Statistics
Mean -2
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions
Analyte_Method=Strontium-89 Other

Bias

T

4
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. B

2

4 _:l LUl
Quantiles
100.0% maximum 54
99.5% 5.4
97.5% 5.4
90.0% 5.4
75.0% quartile 5.4
50.0% median 0.65
25.0% quartile -4.1
10.0% -4.1
2.5% -4.1
0.5% -4.1
0.0% minimum -4.1
Summary Statistics
Mean 0.65
Std Dev 6.7175144
Std Err Mean 4.75

Upper 95% Mean 61.004472
Lower 95% Mean -59.70447
N 2



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-
89 Total dissolution by fusion

Bias
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0.50

0.48

0.46

0.44 -

0.42

0.40 —_—

0.38
Quantiles
100.0% maximum 0.4
99.5% 0.4
97.5% 0.4
90.0% 0.4
75.0% quartile 0.4
50.0% median 0.4
25.0% quartile 0.4
10.0% 0.4
2.5% 0.4
0.5% 0.4
0.0% minimum 0.4
Summary Statistics
Mean 0.4
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-89 Wet ash -
Acid digestion - the use of oxidizers to destroy organics

Bias
-6 -
-8 4

-10 4

12 4

-14 4

-16

-18
Quantiles
100.0% maximum -16.8
99.5% -16.8
97.5% -16.8
90.0% -16.8
75.0% quartile -16.8
50.0% median -16.8
25.0% quartile -16.8
10.0% -16.8
2.5% -16.8
0.5% -16.8
0.0% minimum -16.8
Summary Statistics
Mean -16.8
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-90 Acid
dissolution by strong Aqua Regqia, hydrofluoric acid, etc.

Bias

2.7

2.6 -

2.5 -

2.4 - F

2.3 -

2.2

2.1 LR

2.0
Quantiles
100.0% maximum 2.6
99.5% 2.6
97.5% 2.6
90.0% 2.6
75.0% quartile 2.6
50.0% median 2.35
25.0% quartile 21
10.0% 2.1
2.5% 2.1
0.5% 2.1
0.0% minimum 2.1
Summary Statistics
Mean 2.35
Std Dev 0.3535534
Std Err Mean 0.25

Upper 95% Mean 5.5265512
Lower 95% Mean -0.826551
N 2



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-90
Acid leaching without hydrofluoric acid

Bias

-20 4
PR

-60 4

-80 4
-100 _:l

Quantiles

100.0% maximum 1.3
99.5% 1.3
97.5% 1.3
90.0% 1.3
75.0% quartile -1.6
50.0% median -32.9
25.0% quartile -64.65

10.0% -92.5
2.5% -92.5
0.5% -92.5
0.0% minimum -92.5
Summary Statistics

Mean -33.08
Std Dev 37.227033
Std Err Mean 16.648435

Upper 95% Mean 13.143467
Lower 95% Mean -79.30347
N 5



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-90 lon
Exchange Chromatography / lon Chromatography

Bias
20
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10
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W
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-10
Quantiles
100.0% maximum 15.8
99.5% 15.8
97.5% 15.8
90.0% 15.8
75.0% quartile 14.375
50.0% median 4.2
25.0% quartile -7.325
10.0% -9.2
2.5% -9.2
0.5% -9.2
0.0% minimum 9.2
Summary Statistics
Mean 3.75
Std Dev 11.297935
Std Err Mean 5.6489675

Upper 95% Mean 21.727536
Lower 95% Mean -14.22754
N 4



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-
90 No preparation - analyzed as received

Bias

-16 4

-18 4

-20 4

22

24 4

-26

-28
Quantiles
100.0% maximum =271
99.5% -27.1
97.5% -27.1
90.0% -27.1
75.0% quartile -27 1
50.0% median =271
25.0% quartile -27 1
10.0% -27.1
2.5% -27.1
0.5% -27.1
0.0% minimum =271
Summary Statistics
Mean =271
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions
Analyte_Method=Strontium-90 Other

Bias

o

-15 -

-20 - —}

25

T
Quantiles
100.0% maximum -8.3
99.5% -8.3
97.5% -8.3
90.0% -8.3
75.0% quartile -8.3

50.0% median -19.95
25.0% quartile -31.6

10.0% -31.6
2.5% -31.6
0.5% -31.6
0.0% minimum -31.6
Summary Statistics

Mean -19.95
Std Dev 16.475588
Std Err Mean 11.65

Upper 95% Mean 128.07729
Lower 95% Mean -167.9773
N 2



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-
90 Total dissolution by fusion

Bias

-0.6

-0.8

-1.0

-1.2

-1.4

-1.6

-1.8
Quantiles
100.0% maximum -1.7
99.5% -1.7
97.5% -1.7
90.0% -1.7
75.0% quartile -1.7
50.0% median -1.7
25.0% quartile -1.7
10.0% -1.7
2.5% -1.7
0.5% -1.7
0.0% minimum -1.7
Summary Statistics
Mean -1.7
Std Dev

Std Err Mean

Upper 95% Mean

Lower 95% Mean .
N 1



SrF Distribution by Prep Method

Distributions Analyte_Method=Strontium-90 Wet ash -
Acid digestion - the use of oxidizers to destroy organics

Bias
1.5
1.0

0.5 - )

0.0 -

-0.5
Quantiles
100.0% maximum 1.3
99.5% 1.3
97.5% 1.3
90.0% 1.3
75.0% quartile 1.3
50.0% median 0.5
25.0% quartile -0.3
10.0% -0.3
2.5% -0.3
0.5% -0.3
0.0% minimum -0.3
Summary Statistics
Mean 0.5
Std Dev 1.1313708
Std Err Mean 0.8

Upper 95% Mean 10.664964
Lower 95% Mean -9.664964
N 2



	EXPORT CONTROL AGREEMENT
	Summary of Data

	SrF Participating Laboratories

	Laboratories Not Reporting 
	Reference Values

	Sample Statistical Summary Report 
	Summary of Performance Flags Issued

	Laboratory Performance Reports

	(ANTE01) ALS Environmental - Fort Collins, CO
	(ARSL01) ARS International, LLC
	(AY1201) Consolidated Nuclear Security, LLC, Analytical Chemistry Organization Laboratory
	(CDHS01) California Department of Public Health
	(CRCE99) Centre for Radiation, Chemical and Environmental Hazards
	(DINL99) Departamento Ingeniería Nuclear y Mecánica de Fluidos
	(ERCL01) Washington State Public Health Laboratories
	(GENE01) GEL Laboratories, LLC
	(GPCL01) Georgia Power Company Environmental Laboratory
	(HPAC99) PHE, CRCE Scotland
	(IAEA99) International Atomic Energy Agency
	(LDRA99) Laboratori de Radiologia Ambiental-Universitat de Barcelona
	(NRLL99) Environmental Radioactivity - National Centre for Radiation Science
	(ORIS01) ORISE/IEAV
	(RAVR99) Radiactividad Ambiental y Vigilancia Radiologica
	(SEML01) SRS Environmental Monitoring Laboratory
	(TELE02) ATI Environmental, Inc., Midwest Lab
	(UPVL99) Lab Radiactividad Ambiental. Univ. Politecnica Valencia

	Graphs of Laboratory Data
	Strontium-89
	Strontium-90

	SrF Distribution by Detection Method
	SrF Distribution by Preperation Method



