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6 Key Considerations Analytics

The Roles of Stakeholders

What does ISO 17043 ask of PT participants?

What are the DOE/DOD QSM Requirements for Proficiency Tests?
Method, Matrix, Analyte: Why this is critical?

Proficiency Test Material Considerations?
1. Assigned values?
2. Traceability to national standards?

3. Grading Criteria?

6. Availability of Fit for Purpose PT materials-Eckert & Ziegler Analytics-
Atlanta, GA
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What are the Roles of Stakeholders? = Eckert & Ziegler
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DOE/DOD Consolidated Quality System Manual Team

* Provide leadership on driving next generation requirements to ensure quality
measurements

DOE/DOD Contracting: Project Scope/ Data Quality Objectives
* Must consider more than just price
* Ruggedness testing criteria for achieving DQO'’s for methods selected

« Should include details on sensitivity or other criteria for PT’s, not just ‘should
participate in an established PT program’

Commercial and DOE/DOD Laboratories

« Through TNI or other collaboration, review availability of fit for purpose PT's and
prioritize filling gaps to address current and anticipated needs with PT
providers(economies of scale)

« Laboratory Auditors

 Be demanding that requirements are met, do not accept that a given PT is not
available without further investigation
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\What does ISO 17043 ask of PT participants?  snytics
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From ISO 17043 Annex C (Informative)

‘It is the Responsibility of the
participants themselves to select the
appropriate proficiency test scheme

and to evaluate their results correctly”
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What are the DOE/DOD QSM Requirements for Proficiency Tests? analytics
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Historically, terms proficiency test samples (PT’s) and performance
evaluation samples (PE’s) were used interchangeably, MAPEP was
the standard that virtually all DOE DoD contracts were tied too...

proficiency testing (Definition from ISO 17043:2010)

evaluation of participant performance against pre-established criteria by
means of interlaboratory comparisons

performance evaluation sample (Definition from MARLAP)
Reference material samples used to evaluate the performance of the
laboratory

As follows...DoD DOE Consolidated Quality Systems Manuel (QSM) for
Environmental Laboratories 5.4 2.2.4-°PT’s must be tested and

evaluated the same as regular samples.’



PE’s And PT’s Why you Need Both = Eckert&ziegler
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« I1SO 17025:2017 (E) 7.2.2.3 Laboratory methods shall be validated for the
intended use, relevant to the customers’ needs and consistent with
specified requirements.

 Performance Evaluation Materials are best used during method
validation, ruggedness and sensitivity testing-First Step in bringing a
method on-line for a specific project (DQO’s)

* Then Proficiency Test Materials test the proficiency of a laboratory’s
processes and personnel to produce analytical results within acceptance
criteria for each contracted method, analyte and matrix combination.
Reference QSM 5.4 2.1.1
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M thod Matrix, Analyte: Here’s why it Matters sy
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Reference: Burnett et. al. Low-Level Measurements of Actinides
and Long-Lived Radionuclides, JRNC, Vol 226, pp121-127 (1997)
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How Do PT Providers Assigned Values? Analytics

* Reference Values(EZA) vs. Consensus Values(ERA)
* Traceable to NIST and other National Metrology Institutes(NMlI)

« Eckert & Ziegler Analytics Approach: Establishes value through
gravimetric transfer of master solutions which are either directly from
NIST/NMI or calibrated using our instrumentation validated through a

MAP program

 If natural matrices are used, background characterization is done prior to
the introduction of spiking solutions.
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* National Metrological Institutes(NMI's) are coordinated through BIPM,
Bureau International des Poids et Mesures

The BIPM is an international organization established by the Metre Convention, through

which Member States act together on matters related to measurement science and
measurement standards.

 ANSI N42.22 Approved August 24, 1995

« Traceability of Radioactive Sources to NIST and Associated Instrument Quality
Control

ANSI N42.22 Section 6 calls for the participation in a NIST Measurement Assurance
Program (MAP)

 When possible, manufactures shall utilize both product verification (send sources to NIST) and NIST
source verification (blind samples sent to the manufacture by NIST)

This standard is under active review, expect consideration to include other NMI’s
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Example Acceptance Criteria

 The ratio of participant value and the assigned value is graded against the
acceptance criteria, typically

75% < participant value/assigned value <133%

» Acceptable range established by the
1. Uncertainty of Eckert & Ziegler Analytics measurement for the analyte/matrix, k=1

2. This uncertainty is converted to a resolution and used in a table of acceptance ranges
developed by the US NRC: Inspection Procedure 84725 in their effluent monitoring
program (RETS)-See next slide
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Example Acceptance Criteria

Resolution Ratio

<4 04-25
4-7 05-2.0
8-15 0.6 - 1.66
16-50 .75—-1.33
51-200 .80 -1.25
>200 .85-1.18

* Resolution is the reciprocal of uncertainty i.e. 5 % = 1/0.05 = 20



Availability of Fit for Purpose PT’s from EZA = Eckert&Ziegler
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Global Isotope Supply Chain
We are the primary calibration source supplier worldwide
We are diversified from medical to industrial sources

* For Over 30 Years, we have supplied PT's to the North American Nuclear
Power fleet

« We Operate two on-going PT programs, Hot (effluents) and
Environmental cross-check programs, issued quarterly

 We are expanding our programs, one application and customer at a time,
to be fit for purpose, appropriate for any given method, matrix and analyte
combination

2007 Sales & Operations Meeting
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Eckert & Ziegler Analytics Expertise Analytics
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* Dr. Levan Tkavadze, Nuclear Metrologist, Head of Calibration Laboratory,
Head of Proficiency Test Program

« Ph.D. Applied Physics, Idaho State University

* Dr. Marisa Alfonso, Production Manager
 Ph.D. Chemistry Texas A&M

* Dr. Evgeny Taskaev, Research and Development

« Ph.D. Radiochemical Neutron Activation Analysis, Institute for Nuclear Research and
Nuclear Energy, Bulgaria

* Nichole Domineck, Manager, Quality Systems and Regulatory Affairs
 MS, Quality Assurance, Southern Polytechnic State University

2007 Sales & Operations Meeting
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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Eckert & Ziegler Analytics
1380 Seaboard Industrial Blvd.
Atlanta, GA 30318

Fulfills the requirements of
ISO/IEC 17043:2010
In the field of
PROFICIENCY TESTING PROVIDER

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 27 November 2023
Certificate Number: AP-2526

This proficiency testing provider is accredited in accordance with the recognized International Standard ISO/IEC 17043:2010.
won d

This d

technical comy for a defined scope and the operation of a proficiency testing provider
quality management system.

AﬁlAB

ANSI National Accreditation Board

SCOPE OF ACCREDITATION TO ISO/IEC 17043:2010

Levan Tkavadze

Eckert & Ziegler Analytics

1380 Seaboard Industrial Blvd.
Atlanta, GA 30318

Levan. Tkavadze@ezag.com

404-352-8677 x 5195

PROFICIENCY TEST PROVIDER

Valid to: November 27,2023

Certificate Number: AP-2526

Radiometric
. SN | Procedure for Establishing
Description of Item Properties Measured Assigned Value
Solid Samples Activity Reference Value
Gas Activity Reference Value
. Activity Concentration

Liquid (Activity per unit volume) Reference Value

. . Specific Activity N
Flowing Material O E ) Reference Value

Note:

Certificate of litation No. AP-2526.

1. This scope is formatted as part of a single d

R. Douglas Leonard Jr., VB, PILR SBU

Version 005  Issued: September 17,2021

www.anab.org

Page 1 of 1

ANS! National Accreditation Boara
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Sample Analysis Form Activity
Fe-55 20-mL liquid 18.5 — 185 Bg/g
Ni-63 20-mL liquid 18.5 — 185 Bg/g
Gross alpha (Am-241) 20-mL liquid 0.37-3.7 Bq/g
Gross beta (Cs-137) 20-mL liquid 18.5-185 Bq/g
Gamma Isotopic (Ce-141, Co-58, Cr- 37-370 Ba/a/ lid
51, Mn-54, Cs-134, Cs-137, Zn-65, | 20-mL liquid grg/ntictice
Co0-60, Fe-59)
Sr-89 o 185- 1850 Bqg/g

20-mL liquid
Sr-90 mi-fiqul 18.5-185 Bq/g
Tritium 20-mL liquid 18.5-185 Bqg/g
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Effluent Monitoring PT Program Analytics

Sample Analysis Form Activity

Gross alpha (Am-241) Evaporated Salt (Filter Paper) | 18.5-185 Bq

Gross beta (Cs-137) Evaporated Salt (Filter Paper) | 18.5-185 Bq

Evp. Salt (Filter Paper), Solid
(Resin),Soil, Sand Simulated
Gas, Charcoal Cartridge, Point,

Gamma Isotopic (Ce-141, Co-58, Cr-
51, Mn-54, Cs-134, Cs-137, Zn-65, Co-
60, Fe-59)

370-3700 Bg/nuclide

Veg.
Sr-89 18.5- 185 Bq

Evp. Salt (Filter P
Sr-90 vp. Salt (Filter Paper) 1.85-18.5 B
1-131 Solid, Char. Cartridge 3700-37,000 Bq
Gamma Whole Body(3 isotopes) Solid (Resin) 7400-55,500 Bqg/nuclide
Noble Gases (Kr-85,Xe-133) 14 cc ampoule <3.7E5 & 3.7E4 Bq

Noble Gases (Kr-85-Xe-133) 33 cc sphere <3.7E6 & 3.7E5 Bq
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Environmental Monitoring PT Program Analytics
Analysis Radionuclides Form Activity,
Bql(L!g!')
/Inuclide
Alpha/Beta Am-241, Cs-137 Water, Filter 0.37-111
Tritium H-3 Water 74 — 555
Gamma-ra Ce-141, Co-58, Cr-51, Mn-54, | Water, Soil, Filter, 1.85-11.1
i y Cs-134 Cs-137, Zn-65, Co-60, | Vegetation, Milk, Char. | <1.85E-3/g
emitters : )
Fe-59 Cartridge (soil, veg)
i . Milk, Charcoal
Radiochemical 1-131, Sr-90 Cartridge (I-131) 0.37 - 3.7
Natural U-Nat, Th-Nat or Ra-228 and i
Radioactivity R2-226 Water, Filter 0.925 - 3.7
Beta Emitters Sr-89, Sr-90, Tc-99 Water, Soil, Filter 0.37 - 3.7
TRU’s Pu-238, 239 & Am-241 Water, Soil, Filter 0.037-3.7
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Custom Blending of Matrices Available Analytics

Consider using whole sample, to reduce cost of preparation, including
verifying homogeneity, especially for Alpha and Beta measurements
requiring dissolution. A set of five one-gram samples, for example, may
be less costly than providing 50 grams with homogeneity verified to 1

gram.

Olivine(low background)
Plant and Animal

Lake and River
Sediment

Aerosols and Air
Sediment

Soll A
CaSO, (low background)
SiO, (low background)
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Olivine Matrix Available Analytics
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Radioactivity concentration for Olivine and Macon Soil for comparison:

Olivine Macon Soil
Isotope Activity Concentration Activity Concentration
(mBqg/g, k=2) (mBq/g, k=2)
U-234 0.31 + 0.25*¢ 15.54 + 1.48°
U-235 0.06 + 0.02¢ 0.78 + 0.20°
U-238 0.30 + 0.253b« 15.91 + 1.48°
Th-232 0.15 + 0.112b< 40.7 +3.70°
Th-230 0.50 + 0.10° 18.57 + 1.85°
Ra-226 0.55 + 0.24°¢ 42.18 + 1.50¢
K-40 10.18 + 0.62° 29.23 + 1.10°¢
Cs-137 2.78 + 0.19¢

a Alpha Spectrometry | b ICP-MS | ¢ Gamma Spectrometry
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Concrete and Simulated Matrices Available Analytics
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« Complex Matrices

» Especially for low energy gammas, consider impact of
Homogeneity, Chemical Mixture (Z)

« Eckert & Ziegler Analytics offers both actual and simulated concrete

« Simulated Concrete is a blend of polyester resin, calcium carbonate and heavy
aggregate to achieve desired density

Chemical Composition of heavy aggregate, (%)

Fe 65
SiO, 4
CaOo 2.3
MgO 0.9
Al,O, 0.61

Density of heavy aggregate is 4.74 g/cm?.
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Expand Gas Capabilities

 In addition to existing Xe-133, Xe-131m, Xe-127 and Kr-85 standards and PT
samples, we are adding Xe-133m and Xe-135 standards and PT samples
 Increase variety of the types of containers and carrier gases
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Northern Ligh M 22 Analytics

Eckert & Ziegler Contracted

PO Received 8/31/16

HEU irradiated September 61", 2016 (initiating 3 _

weeks post accident timeline) - |

Samples Shipped 9/27/16 via overnight FedEx to

13 US Labs from Atlanta

« Water, Soil, Air Filter (LLNL supplied),
Vegetation (Coffee Grounds)

75 Active Samples

 Activity, 475 Bq or 3700 Bq

135 Blank Samples

Follow On Exercise Completed late 2018-

improvement noted-Torretto LLNL

CM 22 included spiked urine and air filters used

over Austin Texas
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Fit For Purpose PT’s Analytics

PT's For Decommissioning?
H-3 in Concrete, other isotopes?

PT's to validate Survey Meter Use (Anodized Sources customized to
contain hot spots

Refractory Pu/U isotopes vs. Soluble (method appropriate)

Customized mass spectrometry isotope mixtures, including HEU spiked
with other actinides (forensics)

Emergency Response Food Matrices
Fresh Mixed Fission samples
Hydraulic Fracturing NORM (Fracking)
Fukushima Waste Effluents



On-line Web PT User Portal = Eckert&Ziegler
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Participant Enters Method Used, will be listed for
each sample prepared in final signed report

& Home - Eckert & Ziegler X 5 Wviencel = X

& > C @ Secure  https//www.eza-pt.com P

EZA Proficiency Test (PT) Programs
Welcome Larry Jassin [Logout]
ECKERT & ZIEGLER (999) | HCC [Change]

HOME STATISTICAL TOOLS PASSWORD LIBRARY

EZA Proficiency Test (PT) Programs

Customer # 999
ECKE RT & ZI EG LE R Type Hot Crosscheck Customer (HCC)

MY REPORTS ANNOUNCEMENT

HoT CROsS CHECK (HCC) ORDERS 27-Jun-2016

Hot Crosscheck (1st QTR - 2018) - HCC | 16 Feb 2018 - Cross Check data is uploaded within two weeks of the
Hot Crosscheck (4th QTR - 2017) - HCC | 03 Nov 2017 date on the sample labels. Sample analysis results can be
Hot Crosscheck (3rd QTR - 2017) - HCC | 11 Aug 2017 entered only after the data is uploaded.

- If you would like to participate in the PT program
in 2018, please contact our customer service department

Hot Crosscheck (1st QTR - 2017) - HCC | 17 Feb 2017
Hot Crosscheck (4th QTR - 2016) - HCC | 04 Nov 2016

via email or telephone at your earliest convenience and
we will prepare a quotation. If you would like to receive
the same products and delivery schedule as your current

samples, please include this information in your email as
well.

2 Eckert & Ziegler
=} g
L:; Eckert & Ziegler Isotrak Products

3:52 PM
L]

4/2/2018
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* To keep improving, it takes all stakeholders working together from the
contracting organization to the auditor

 In establishing Data Quality Objectives related to selection of an
analytical method, the limits of the method’s performance should be
established through use of Performance Evaluation samples(sample
type(matrix), ruggedness testing, sensitivity testing, uncertainty)

* For continuous monitoring of laboratory proficiency, by method, matrix,
and analyte(QSM), Proficiency Testing samples should be fit for
purpose, traceable and fall within the scope of accreditation of the
provider.
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