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.



MaS29 Participating Laboratories

Lab Code Lab Name Matrix Code Num Samples
ADEMO01 Alabama Department of Environmental Management MasS 1
AFOHO1 USAFSAM/OEA Mas 5
ANTEO1 ALS Environmental - Fort Collins, CO MaS 1
ARSLO1  ARS International, LLC Mas 1
ASUK99 NAS Radiochemistry Group MasS 2
ATLIO2 ATL International, Inc. - Training & Technology Center MaS 1
AY1201 B&W Y-12, Analytical Chemistry Organization Laboratory MasS 2
BCLIO1 BC Laboratories, Inc Mas 1
BRLLO1 Brooks Rand Labs, LLC MaS 1
CDHSO01 California Department of Public Health MaS 1
CEBMO01 Cebam Analytical, Inc MaS 1
CESLO1 Lawrence Livermore National Laboratory - EMRL MaS 1
CHMHO1 222-S Laboratory MaS 2
CMRCO01 Carlsbad Environmental Monitoring and Research Center MaS 1
COREO02 TestAmerica Denver MaS 1
CPAL99  Chemical and Physical Analysis Laboratories Directorate MaS 1
CRCE99 Centre for Radiation, Chemical and Environmental Hazards MaS 1
DAFIO1 Davis & Floyd, Inc. MaS 1
DINL99 Departamento Ingenieria Nuclear y Mecanica de Fluidos MaS 1
DPHEO1 Colorado Dept. of Public Health & Env. / Laboratory Services Div. MaS 1
EMAX01 EMAX Laboratories, Inc MaS 1
ERCLO1  Washington State Public Health Laboratories MaS 1
ERHD99 Radiation Protection Bureau RSD NMS MaS 1
ERLGO1 Environmental Radiation Laboratory MaS 1
ERPD99 Ministry Of Health,Radiation Protection Department Lab Mas 1
ESCQ99 Environmental Studies Centre (ESC) MaS 1
ESDG99 Radiation Laboratory Mas 1
ESGL99 Environmental Scientifics Group MaS 1
ETTPO1 MCL Inc, ETTP MaS 1
EULCO1 EnergySolutions, LLC MaS 3
FDHEO1 Florida Dept of Health Environmental Laboratory MasS 1
FDOHO1 Florida Dept. of Health, Mobile Environmental Radiological Lab MaS 1
FMEC99 Foods and Water Laboratories Center MaS 1
GENEO1 GEL Laboratories, LLC Mas 2
GPCLO1 Georgia Power Company Environmental Laboratory MasS 1
GSSL99  Glasgow Scientific Services MaS 1
HECRO1 SC Dept. Health and Environmental Control Radiological Laboratory MasS 2
HERRO1 Washington Closure Hanford MaS 1
HPAC99 PHE, CRCE Scotland MaS 1
IAEA99 International Atomic Energy Agency MaS 1
ISUPO1 ISU - Department of Physics/Health Physics/EAL Mas 2
JLNNO1  Jefferson Laboratory MaS 2
JNRC99  Jordan Nuclear Regulatory Commission MasS 1
KDHEO1 Kansas Dept. of Health & Environment MaS 2
LAEC99 Lebanese Atomic Energy Commission - Environmental Radiation MasS 1
LANLO1  Los Alamos National Laboratory MaS 1
LAWR01 LAWRENCE BERKELEY NATIONAL LABORATORY MaS 1
LAWRO02 Lawrence Livermore National Laboratory MaS 1
LDRA99 Laboratori de Radiologia Ambiental-Universitat de Barcelona MasS 1
LECR99 Centre for Ecology and Hydrology MaS 1
LGCL99 LGC Ltd MaS 1
LOCKO1 AMWTP Analytical Chemistry Laboratory MaS 1
LOCKO03 Advanced Test Reactor (ATR) Complex Radioanalytical Laboratory Mas 1
LZCAO1  ACZ Laboratories, Inc Mas 1
MAHP59  Materials Assessment and Health Physics Group MasS 1
MARTO1 Fluor B&W Ports Analytical Laboratory MaS 1
MARTO02 United States Enrichment Corporation MasS 3
MARTO03 Radioactive Material Analysis Laboratory MaS 1
MDPHO01 MDPH-Radiation Control Program MasS 1
MLILO1 Microbac Laboratories, Inc Mas 1
MSDHO1 Mississippi State Dept of Health MasS 1
NARLO1 National Air and Radiation Environmental Laboratory MaS 1
NARLO2 USEPA - NAREL - MERL MaS 1
NCNS99 Radioanalytical Laboratory MaS 1
NESIO1 B&W Technical Services-Radioisotope & Analytical Chemistry Laboratory MasS 1
NJDHO1  New Jersey Dept. of Health, PHEL, ECLS MaS 2
NOCS99 National Oceanography Centre, Southampton MasS 1
NRLL99  Environmental Radioactivity - National Centre for Radiation Science MaS 1
ODHL0O1 Ohio Department of Health Laboratory MasS 1
OLMLO1  Outreach Laboratory Mobile Laboratory MaS 1
ORIS01 ORISE/IEAV MaS 1
OTLIo1 Outreach Technologies, Inc. MaS 2
PDRL99 Physics Department Radiological Lab MasS 1



QUANO1
QUANO2
QUANO3
RPSCO1
RSALO1
RSIR99
SANC99
SEMLO1
SLACO1
SNRC99
souTo1
SRPDO1
TDHLO1
TELEO1
TELEO2
TMAOO1
TNUTOL
UQNP99
USED99
WESTO3
WESTO4
WIPHO1
WIPPO1
WSHLO1
YPGAO1L

TestAmerica St. Louis

TestAmerica Knoxville

TestAmerica Laboratories - Richland

Radiation Protection Service

RSA Laboratories, Inc.

Instituto de Radioprotecao e Dosimetria - IRD/CNEN
RadioAnalysis, South Africa Nuclear Energy Corp.

SRS Environmental Monitoring Laboratory

SLAC DOE National Accelerator Laboratory

Soreq NRC

Southwest Research Institute

Sandia National Laboratories, Radiation Protection Sample Diagnostics
Texas Department of State Health Services Laboratory
TELEDYNE BROWN ENGINEERING - ENVIRONMENTAL SERVICES
Environmental, Inc., Midwest Lab

EBERLINE SERVICES OAK RIDGE LABORATORY

St. Louis USACE FUSRAP Laboratory

Qatar University- Nuclear Physics Lab

National Center for Nuclear Energy, Sciences and Techniques
Waste Sampling and Characterization Facility, MSA

PACE ANALYTICAL SERVICES, PITTSBURGH

WI, DPH, Radiation Protection Section

WIPP Laboratories

Wisconsin State Laboratory of Hygiene

US Army Yuma Proving Ground / Material Analysis Lab

Total
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Lab Code
ATLIO2
ESCQ99
RPSCO01

Laboratories Not Reporting MaS29

Lab Name

ATL International, Inc. - Training & Technology Center
Environmental Studies Centre (ESC)

Radiation Protection Service

Matrix Code
MaS
MaS
MaS



Mixed Analyte
. Performance Evaluation Program

Setup and Process Data

MAPEP-13-MaS29

Analyte Ref. Value Total Ref. Uncertainty F.P. S.E.
Inorganic

Uranium-235 0.0196 0.0004
Uranium-238 2.73 0.12
Uranium-Total 2.75 0.12

Antimony 81 85.2 2

Arsenic 55.8 57.3 1.0

Barium 468 752 7

Beryllium 27.8 28.6 0.5

Cadmium 12.7 12.8 0.3

Chromium 62.6 98.0 1.1

Cobalt 60.5 62.7 1.1

Copper 79.2 95 1.3

Lead 60.2 66.1 1.0

Mercury 0.130 0.130 0.002

Nickel 114.8 122 1.9

Selenium 7.09 7.19 0.14

Silver 46.8 46.8 0.5

Thallium 59.4 59.6 1.2

Vanadium 121 155 2

Zinc 269 291 6
Technetium-99 0.000012 o
Cobalt-57 <
Nickel-63 571 12
Potassium-40 633 11
Uranium-234/233  30.0 15

Uranium-238 34.0 1.5
Americium-241 o
Cesium-134 1172 21

Cesium-137 977 15

Cobalt-60 451 3

Iron-55 820 17
Manganese-54 674 13
Plutonium-238 61.5 1.1
Plutonium-239/240 0.36 0.04 o
Strontium-90 460 9
Technetium-99 o
Zinc-65 o

Note: The MaS29 sample contains 1756 +/- 15 Bqg/kg of Eu-152

Printed 11/20/2013
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@ APEP

Sample Statistical Summary

MAPEP-13-MaS29
Radiological Reference Date: 08/01/2013

Mixed Analyte

Performance Evaluation Program

Grand3)  Std Ref Ref Acceptance
Analyte T AQ) Mean Dev Value Unc Range
Inorganic Units: (mg/kg)
Antimony 25 23 79 8 81 2 57 - 105
Arsenic 25 25 528 3.5 55.8 1.0 39.1-725
Barium 24 23 470 28 468 7 328 - 608
Beryllium 24 24 271 1.8 27.8 0.5 19.5-36.1
Cadmium 25 25 124 0.6 12.7 0.3 8.9-16.5
Chromium 26 23 630 6.1 62.6 1.1 43.8-81.4
Cobalt 26 26 58.8 4.6 60.5 1.1 42.4 -78.7
Copper 25 25 774 6.8 79.2 1.3 55.4-103.0
Lead 25 25 601 5.8 60.2 1.0 42.1-78.3
Mercury 24 23 0.130 0.016  0.130 0.002 0.091 - 0.169
Nickel 25 25 1141 8.6 114.8 1.9 80.4 - 149.2
Selenium 25 22 645 0.91 7.09 0.14 4.96 - 9.22
Silver 23 23 4409 3.2 46.8 0.5 32.8-60.8
Technetium-99 5 4 <0.000012 False Positive Test
Thallium 24 24 559 238 59.4 1.2 416-77.2
Uranium-235 16 13 0.0180 0.0021 0.0196 0.0004 0.0137 - 0.0255
Uranium-238 18 14 245 0.33 2.73 0.12 1.91-3.55
Uranium-Total 25 15 250 0.35 2.75 0.12 1.93-3.58
Vanadium 24 23 117 10 121 2 85 - 157
Zinc 26 25 257 21 269 6 188 - 350
Grand3)  Std Ref Ref Acceptance
Analyte T AQ) Mean Dev Value Unc Range
Radiological Units: (Bg/kg)
Americium-241 50 46 False Positive Test
Cesium-134 81 76 1104 79 1172 21 820 - 1524
Cesium-137 82 78 995 73 977 15 684 - 1270
Cobalt-57 71 28 False Positive Test
Cobalt-60 82 77 460 34 451 3 316 - 586
Iron-55 11 8 816 129 820 17 574 - 1066
Manganese-54 82 76 683 52 674 13 472 - 876
Nickel-63 19 17 542 60 571 12 400 - 742
Plutonium-238 42 37 60.1 5.9 61.5 1.1 43.1 - 80.0
Plutonium-239/240 42 35 0.92 1.27 0.36 0.04 Sensitivity Evalutation
Potassium-40 82 74 668 67 633 11 443 - 823
Strontium-90 37 31 434 50 460 9 322 - 598
Technetium-99 25 23 False Positive Test
Uranium-234/233 44 31 271 3.6 30.0 1.5 21.0-39.0
Uranium-238 49 35 299 3.7 34.0 1.5 23.8-44.2
Zinc-65 64 36 False Positive Test
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";

Additionally, mean for organics in soil is the biweight mean of all the data per NELAC FOPT Table.

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152
Other Flags:

Printed 1/30/2014



.‘ “ Mixed Analyte
7 e Performance Evaluation Program

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Printed 1/30/2014



Study: MAPEP-13-MaS29

Antimony 22 1 2
Arsenic 25

Barium 23 1
Beryllium 24

Cadmium 25

Chromium 22 1 3
Cobalt 26

Copper 24 1

Lead 23 2
Mercury 21 2 1
Nickel 24 1
Selenium 18 4 3
Silver 23

Thallium 24
Uranium-Total 13 2 10
Uranium-235 10 3 3
Uranium-238 12 2 4
Vanadium 23 1
Zinc 25 1
Technetium-99 4 1
Americium-241 46 14
Cesium-134 74 2 5
Cesium-137 76 2 4
Cobalt-57 28 54
Cobalt-60 75 2 5
Iron-55 6 2 3
Manganese-54 74 2 6
Nickel-63 17 2
Plutonium-238 35 2 5
Plutonium-239/240 35 7
Potassium-40 68 6 8
Strontium-90 27 4 6
Technetium-99 23 2
Uranium-234/233 24 7 13
Uranium-238 27 8 14

Zinc-65 36

H
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MAPEP-13-MaS29 Combined Report

Mixed Analyte

. Ii!APEP Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29

(ADEMO1) Alabama Department of Environmental Management
Montgomery Laboratory

Montgomery, AL 36110

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony NR 81 57-105

Arsenic NR 55.8 39.1-725

Barium NR 468 328-608

Beryllium NR 27.8 19.5-36.1

Cadmium NR 12.7 8.9-16.5

Chromium NR 62.6 43.8-81.4

Cobalt NR 60.5 42.4-78.7

Copper NR 79.2 55.4-103.0

Lead NR 60.2 42.1-78.3

Mercury NR 0.130 0.091-0.169

Nickel NR 114.8 80.4-149.2

Selenium NR 7.09 4.96-9.22

Silver NR 46.8 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium NR 59.4 41.6-77.2

Uranium-235 NR 0.0196 0.0137-0.0255

Uranium-238 NR 2.73 1.91-3.55

Uranium-Total NR 2.75 1.93-3.58

Vanadium NR 121 85-157

Zinc NR 269 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 NR False Positive Test

Cesium-134 992.6 1172 A -15.3 820- 1524 49.3

Cesium-137 888.9 977 A -9.0 684 -1270 49.1

Cobalt-57 585.2 B o False Positive Test 31.4

Cobalt-60 411.1 451 A -8.8 316-586 15.0

Iron-55 NR 820 574 -1066

Manganese-54 607.4 674 A -9.9 472 -876 28.7

Nickel-63 NR 571 400-742

Plutonium-238 NR 61.5 43.1-80.0

Plutonium-239/240 NR 0.36 Sensitivity Evaluation

Potassium-40 655.6 633 A 3.6 443 -823 40.7

Strontium-90 NR 460 322-598

Issued 11/21/2013

Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 NR False Positive Test
Uranium-234/233 NR 30.0 21.0-39.0
Uranium-238 NR 34.0 23.8-44.2
Zinc-65 NR - (12) False Positive Test

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

. Mixed Analyte
W Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29
(AFOHO01) USAFSAM/OEA

2510 Fifth Street, Area B

Wright-Patterson AFB, OH 45433-7913

Inorganic Units: (mg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Antimony NR 81 57-105
Arsenic NR 55.8 39.1-72.5
Barium NR 468 328-608
Beryllium NR 27.8 19.5-36.1
Cadmium NR 12.7 8.9-16.5
Chromium NR 62.6 43.8-81.4
Cobalt NR 60.5 42.4-78.7
Copper NR 79.2 55.4-103.0
Lead NR 60.2 42.1-78.3
Mercury NR 0.130 0.091-0.169
Nickel NR 114.8 80.4-149.2
Selenium NR 7.09 4.96-9.22
Silver NR 46.8 32.8-60.8
Technetium-99 NR <0.000012 False Positive Test
Thallium NR 59.4 41.6-77.2
Uranium-235 NR 0.0196 0.0137-0.0255
Uranium-238 NR 2.73 1.91-355
Uranium-Total NR 2.75 1.93-3.58
Vanadium NR 121 85-157
Zinc NR 269 188-350
Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Americium-241 0.87 A False Positive Test 1.18
Cesium-134 1053 1172 A -10.2 820-1524 6 L
Cesium-137 1032 977 A 5.6 684 -1270 14 L
Cobalt-57 -3 A False Positive Test 6
Cobalt-60 485 451 A 7.5 316 -586 5L
Iron-55 NR 820 574 -1066
Manganese-54 723 674 A 7.3 472 -876 9 L
Nickel-63 NR 571 400-742
Plutonium-238 61.8 615 A 0.5 43.1-80.0 3.9
Plutonium-239/240 0.696 036 A a7) Sensitivity Evaluation 0.324
Potassium-40 720 633 A 13.7 443 -823 21 L
Strontium-90 NR 460 322-598

Issued 11/21/2013

Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 NR False Positive Test
Uranium-234/233 23.1 300 W -23.0 21.0-39.0 2.0
Uranium-238 26.7 340 W 215 23.8-44.2 2.2
Zinc-65 5.7 - (D) False Positive Test 0.7

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013 Printed 2/3/2014
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MAPEP-13-MaS29 Combined Report

Mixed Analyte
Performance Evaluation Program

Department of Energy RESL - 1955 Fremont Ave, MS4149 - Idaho Falls, ID 83415
Laboratory Results For MAPEP-13-MaS29

(ANTEO1) ALS Environmental - Fort Collins, CO

225 Commerce Drive
Fort Collins, CO 80524-1416

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony 84.7 81 A 4.6 57-105

Arsenic 50.6 558 A -9.3 39.1-72.5

Barium 464 468 A -0.9 328-608

Beryllium 26.3 278 A -5.4 19.5-36.1

Cadmium 12 12.7 A -5.5 8.9-16.5

Chromium 61.2 62.6 A -2.2 43.8-81.4

Cobalt 59.2 60.5 A 2.1 42.4-78.7

Copper 75.6 79.2 A -4.5 55.4-103.0

Lead 57.5 60.2 A -4.5 42.1-78.3

Mercury 0.167 0.130 W 28.5 0.091-0.169

Nickel 115 1148 A 0.2 80.4-149.2

Selenium 5.97 7.09 A -15.8 4.96-9.22

Silver 41.3 46.8 A -11.8 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium 57.2 59.4 A -3.7 41.6-77.2

Uranium-235 0.015 0.0196 W -23.5 0.0137-0.0255

Uranium-238 1.95 273 W -28.6 1.91-3.55

Uranium-Total 1.97 275 W -28.4 1.93-3.58

Vanadium 113 121 A -6.6 85-157

zZinc 248 269 A -7.8 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 -0.023 A False Positive Test 0.310

Cesium-134 1051 1172 A -10.3 820-1524 62

Cesium-137 1013 977 A 3.7 684 -1270 59

Cobalt-57 599 - Q) False Positive Test 35

Cobalt-60 449 451 A -0.4 316-586 26

Iron-55 635 820 W -22.6 574 -1066 73

Manganese-54 691 674 A 2.5 472 -876 41

Nickel-63 502 571 A -12.1 400-742 74

Plutonium-238 62.2 615 A 1.1 43.1-80.0 5.3

Plutonium-239/240 1.28 036 A Sensitivity Evaluation 0.34

Potassium-40 611 633 A -3.5 443 - 823 40

Strontium-90 436 460 A -5.2 322-598 51

Issued 11/21/2013

Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 -4.8 A False Positive Test 6.3
Uranium-234/233 28.2 300 A -6.0 21.0-39.0 2.6
Uranium-238 30.5 340 A -10.3 23.8-44.2 2.8
Zinc-65 25.8 A False Positive Test 8.8

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013 Printed 2/3/2014



@ "APEP

MAPEP-13-MaS29 Combined Report

Mixed Analyte
Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29
(ARSLO1) ARS International, LLC

2609 North River Road

Port Allen, LA 70767

Inorganic Units: (mg/kg)
Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Antimony 78.11 81 A -3.6 57-105
Arsenic 51.88 558 A -7.0 39.1-72.5
Barium 521.18 468 A 11.4 328-608
Beryllium 27.26 278 A -1.9 19.5-36.1
Cadmium 13.01 127 A 2.4 8.9-16.5
Chromium 76.28 62.6 W 21.9 43.8-81.4
Cobalt 60.92 60.5 A 0.7 42.4-78.7
Copper 82.55 79.2 A 4.2 55.4-103.0
Lead 62.43 60.2 A 3.7 42.1-78.3
Mercury NR 0.130 0.091-0.169
Nickel 119.6 1148 A 4.2 80.4-149.2
Selenium 6.35 7.09 A -10.4 4.96-9.22
Silver 42.94 46.8 A -8.2 32.8-60.8
Technetium-99 NR <0.000012 False Positive Test
Thallium 58.39 59.4 A -1.7 41.6-77.2
Uranium-235 NR  0.0196 0.0137-0.0255
Uranium-238 0.909 2.73 -66.7 1.91-3.55
Uranium-Total 0.914 2.75 -66.8 1.93-3.58
Vanadium 130.92 121 A 8.2 85-157
Zinc 296.99 269 A 10.4 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Americium-241 0.538 A False Positive Test 0.547
Cesium-134 1017.8 1172 A -13.2 820- 1524 64.404
Cesium-137 963.240 977 A -1.4 684 -1270 39.272
Cobalt-57 544.960 - Q) False Positive Test 36.372
Cobalt-60 450.890 451 A 0.0 316-586 18.196
Iron-55 NR 820 574-1066
Manganese-54 671.110 674 A -0.4 472-876 42.065
Nickel-63 560.44 571 A -1.8 400-742 133.21 H
Plutonium-238 34.059 61.5 NN -44.6 43.1-80.0 6.395
Plutonium-239/240 -0.181 0.36 A a7 Sensitivity Evaluation 0.939
Potassium-40 701.350 633 A 10.8 443-823 53.334
Strontium-90 512.379 460 A 11.4 322-598 81.565

Issued 11/21/2013

Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 39.711 A False Positive Test 31.229
Uranium-234/233 25.819 300 A -13.9 21.0-39.0 4.417
Uranium-238 24.705 340 W -27.3 23.8-44.2 4.226
Zinc-65 -61.858 - (29) False Positive Test 10.322

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations
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MAPEP-13-MaS29 Combined Report

. Mixed Analyte
e Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29
(ASUK99) NAS Radiochemistry Group
A38.1 AWE,

Reading, Berkshire RG7 4PR

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony NR 81 57-105

Arsenic NR 55.8 39.1-72.5

Barium NR 468 328-608

Beryllium NR 27.8 19.5-36.1

Cadmium NR 12.7 8.9-16.5

Chromium NR 62.6 43.8-81.4

Cobalt NR 60.5 42.4-78.7

Copper NR 79.2 55.4-103.0

Lead NR 60.2 42.1-78.3

Mercury NR 0.130 0.091-0.169

Nickel NR 114.8 80.4-149.2

Selenium NR 7.09 4.96-9.22

Silver NR 46.8 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium NR 594 41.6-77.2

Uranium-235 NR 0.0196 0.0137-0.0255

Uranium-238 NR 2.73 1.91-3.55

Uranium-Total NR 2.75 1.93-3.58

Vanadium NR 121 85-157

Zinc NR 269 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 NR False Positive Test

Cesium-134 NR 1172 820- 1524

Cesium-137 NR 977 684 -1270

Cobalt-57 NR False Positive Test

Cobalt-60 NR 451 316-586

Iron-55 NR 820 574 -1066

Manganese-54 NR 674 472 -876

Nickel-63 NR 571 400-742

Plutonium-238 57.9 615 A -5.9 43.1-80.0 2.6

Plutonium-239/240 0.28 036 A a7 Sensitivity Evaluation 0.20

Potassium-40 NR 633 443 - 823

Strontium-90 NR 460 322-598

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 NR False Positive Test
Uranium-234/233 13.3 30.0 -55.7 21.0-39.0 15
Uranium-238 16.1 34.0 -52.6 23.8-44.2 1.6
Zinc-65 NR False Positive Test

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

. Mixed Analyte
W Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29

(AY1201) B&W Y-12, Analytical Chemistry Organization Laboratory
Y12, NSC, Bldg. 9995, Rm 142

Oak Ridge, TN 37831-8189

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony 75.0 81 A -7.4 57-105

Arsenic 51.1 558 A -8.4 39.1-72.5

Barium 467 468 A -0.2 328-608

Beryllium 26.5 278 A -4.7 19.5-36.1

Cadmium 11.9 127 A -6.3 8.9-16.5

Chromium 64.9 62.6 A 3.7 43.8-81.4

Cobalt 55.4 60.5 A -8.4 42.4-78.7

Copper 73.9 79.2 A -6.7 55.4-103.0

Lead 56.2 60.2 A -6.6 42.1-78.3

Mercury 0.126 0.130 A -3.1 0.091-0.169

Nickel 106 1148 A 7.7 80.4-149.2

Selenium <8.8 7.09 A 4.96-9.22

Silver 42.4 468 A -9.4 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium 55.7 59.4 A -6.2 41.6-77.2

Uranium-235 0.019 0.0196 A -3.1 0.0137-0.0255

Uranium-238 2.30 273 A -15.8 1.91-3.55

Uranium-Total 2.32 275 A -15.6 1.93-3.58

Vanadium 119 121 A -1.7 85-157

Zinc 251 269 A -6.7 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 -0.27 A False Positive Test 0.55

Cesium-134 NR 1172 820- 1524

Cesium-137 989 977 A 1.2 684 -1270 62

Cobalt-57 578 - 1) False Positive Test 19

Cobalt-60 443 451 A -1.8 316 -586 24

Iron-55 NR 820 574 -1066

Manganese-54 674 674 A 0.0 472 -876 74

Nickel-63 NR 571 400-742

Plutonium-238 53.8 615 A -12.5 43.1-80.0 4.8

Plutonium-239/240 0.12 036 A a7) Sensitivity Evaluation 0.17

Potassium-40 729 633 A 15.2 443 - 823 80

Strontium-90 350 460 W -23.9 322-598 21

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 15 A False Positive Test 47
Uranium-234/233 235 300 W 217 21.0-39.0 2.6
Uranium-238 28.2 340 A -17.1 23.8-44.2 2.9
Zinc-65 29 A False Positive Test 3.7

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013

Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

. Mixed Analyte
e Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29
(BCLI01) BC Laboratories, Inc

4100 Atlas Court

Bakersfield, CA 93308

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony 22.2 s1[IND -72.6 57-105

Arsenic 48.3 558 A -13.4 39.1-72.5

Barium 443 468 A -5.3 328-608

Beryllium 25.5 278 A -8.3 19.5-36.1

Cadmium 115 127 A -9.4 8.9-16.5

Chromium 58.5 62.6 A -6.6 43.8-81.4

Cobalt 54.5 60.5 A -9.9 42.4-78.7

Copper 76.3 79.2 A -3.7 55.4-103.0

Lead 54.3 60.2 A -9.8 42.1-78.3

Mercury 0.120 0.130 A 7.7 0.091-0.169

Nickel 104 1148 A -9.4 80.4-149.2

Selenium 8.5 7.09 A 19.9 4.96-9.22

Silver 43.2 468 A 7.7 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium 52.2 59.4 A -12.1 41.6-77.2

Uranium-235 NR 0.0196 0.0137-0.0255

Uranium-238 NR 2.73 1.91-3.55

Uranium-Total NR 2.75 1.93-3.58

Vanadium 104 121 A -14.1 85-157

Zinc 232 269 A -13.8 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 NR False Positive Test

Cesium-134 NR 1172 820- 1524

Cesium-137 NR 977 684 -1270

Cobalt-57 NR False Positive Test

Cobalt-60 NR 451 316 -586

Iron-55 NR 820 574 -1066

Manganese-54 NR 674 472 -876

Nickel-63 NR 571 400-742

Plutonium-238 NR 61.5 43.1-80.0

Plutonium-239/240 NR 0.36 Sensitivity Evaluation

Potassium-40 NR 633 443 - 823

Strontium-90 NR 460 322-598

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 NR False Positive Test
Uranium-234/233 NR 30.0 21.0-39.0
Uranium-238 NR 34.0 23.8-44.2
Zinc-65 NR False Positive Test

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with other gamma results

(28) = Not Reporting Previously Reported Analyte

(29) = Statistically significant negative value at 3 standard deviations

Issued 11/21/2013 Printed 2/3/2014



MAPEP-13-MaS29 Combined Report

. Mixed Analyte
e Performance Evaluation Program

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

Laboratory Results For MAPEP-13-MaS29
(BRLLO1) Brooks Rand Labs, LLC

3958 6th Ave. NW

Seattle, WA 98107

Inorganic Units: (mg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Antimony NR 81 57-105

Arsenic NR 55.8 39.1-725

Barium NR 468 328-608

Beryllium NR 27.8 19.5-36.1

Cadmium NR 12.7 8.9-16.5

Chromium NR 62.6 43.8-81.4

Cobalt NR 60.5 42.4-78.7

Copper NR 79.2 55.4-103.0

Lead NR 60.2 42.1-78.3

Mercury 0.125 0.130 A -3.8 0.091-0.169 0.0061

Nickel NR 114.8 80.4-149.2

Selenium NR 7.09 4.96-9.22

Silver NR 46.8 32.8-60.8

Technetium-99 NR <0.000012 False Positive Test

Thallium NR 59.4 41.6-77.2

Uranium-235 NR 0.0196 0.0137-0.0255

Uranium-238 NR 2.73 1.91-3.55

Uranium-Total NR 2.75 1.93-3.58

Vanadium NR 121 85-157

Zinc NR 269 188-350

Radiological Units: (Bg/kg)

Ref Bias Acceptance Unc Unc

Analyte Result  Value Flag Notes (%) Range Value Flag

Americium-241 NR False Positive Test

Cesium-134 NR 1172 820-1524

Cesium-137 NR 977 684 -1270

Cobalt-57 NR False Positive Test

Cobalt-60 NR 451 316-586

Iron-55 NR 820 574 -1066

Manganese-54 NR 674 472 -876

Nickel-63 NR 571 400-742

Plutonium-238 NR 61.5 43.1-80.0

Plutonium-239/240 NR 0.36 Sensitivity Evaluation

Potassium-40 NR 633 443 - 823

Strontium-90 NR 460 322-598
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MAPEP-13-MaS29 Combined Report

Radiological Units: (Bg/kg)
Ref Bias Acceptance Unc Unc
Analyte Result  Value Flag Notes (%) Range Value Flag
Technetium-99 NR False Positive Test
Uranium-234/233 NR 30.0 21.0-39.0
Uranium-238 NR 34.0 23.8-44.2
Zinc-65 NR False Positive Test

Radiological Reference Date: August 1, 2013

The MaS29 sample contains 1756 +/- 15 Bg/kg of Eu-152

Other Flags:

A = Result acceptable Bias <=20%

W = Result acceptable with warning 20% < Bias < 30%

N = Result not acceptable Bias > 30%

L = Uncertainty potentially too low (for information purposes only)
H = Uncertainty potentially too high (for information purposes only)
RW = Report Warning

NR = Not Reported

Notes:

(1) = False Positive

(2) = False Negative

(4) = Sensitivity Evaluation

(7) =DL > CLP limit

(11) = False Positive Test, Result Not Reported

(17) = NOT DETECTED - reported a statistically zero result

(18) = Sensitivity Evaluation, Value Not Reported

(25) = Result not reported with 