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The IAEA Laboratories Mission

Contribute to the implementation of the |
Agency's programmes in the field of:

Food and agriculture

Human health

Physical and chemical sciences
Environmental management
Radiation protection
Safeguards verification
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Introduction

http: £ curemn.aea. orgdcatalogue,

IAEA Reference Materials
Catalogue and Documents

® Radionuclides

® Trace Elements & Methylmercury
® Organic Contaminants

e Stable Isotopes and Carbon-14

® Ordering Information

® Miscellaneous Documents

Rewision 1.0
issued in Apr. 2007
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Introduction

Preparation, certification and distribution of Reference Materials (RMs)

Sales statistics
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Number 600 /

of bottles
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0
Organic Radionuclides ~ Trace elements  Stable Isotopes C-14
compounds

Analyte group
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Department of Nuclear Sciences & Application

Organization

Physics, Chemistry & Instrumentation

G Seibersdorf & Vienna
Laboratories

'

’

Chemistry Unit

Isotope Hydrology Unit

- RMs of terrestrial origin

-+ RMis in the field of isotope
hydrology

FAO-IAEA Agriculture & Biotechnology

— Marine Laboratory Monaco

Soil Science Unit

N-15 & C-13
labelled plant PTMs

"t;g

» RMs of marine origin
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Background

From the overall picture regarding the requests from the IAEA
Member States (MS) it can be conclude that:

The demand on PTs and RMs is increasing,

* 670 laboratories from 94 different MS participated in CU PTs 2005-
2007

- Customers' awareness is increasing,
* Higher quality criteria of PTs and RMs,

* Pressure of accreditation bodies to obtain services by
accredited providers,
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Recent developments

The Programme Performance Assessment Process in 1997
recommended o the Agency:

Produce future reference materials in accordance with the ISO
Guidelines 34 and 35.

Implement a quality system at the Agency's Laboratories.

Disseminate guidelines and standard operating procedures for
analytical measurements

A step forward has been made
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Recent developments

In 2005 the IAEA NEtwork of Laboratories for Terrestrial
Environment Reference Materials (NELTERM network) was formed

‘production of matrix RM;

‘Participation in characterization
of matrix RM;

‘Participation in the TAEA
reference materials certification

committee activities,

U

NELTERM 2" meeting 3-5 September 2008
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Recent developments

- in 2006 the IAEA RM Certification Committee was formed;

in 2008 a Quality Manual was drafted according o ISO Guide 34 and
ISO/IEC 17025;

accreditation of reference material production according to
combined ISO/IEC 17025 and ISO Guide 34 is planned for 2011;

analytical procedures used for characterization of RM will be
accredited.
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Recent developments

* New reference materials
storage facility

gf \
\\ll W I A E A 6" EURACHEM Workshop on Proficiency Testing, 6-7 October 2008 Rome, Italy A. Shakhashiro



Recent developments

* Laboratory of Reference
material preparation.

QA b‘/ I A E A 6t EURACHEM Workshop on Proficiency Testing, 6-7 October 2008 Rome, Italy A. Shakhashiro



Group of
expert
laboratories

Recent developments

Property Derived as
value cohsensus value
Certified
Reference
Type of Material
Reference
Material Quality Control
PT Material
All Quality
Intended use Assurance
aspects
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1 expert lab &

Groupof confirmation by
expert 2 or more
laboratories
expert labs
Property Derived as One value
value consensus value
Certified Certified
Reference Reference
Type of Material Material
Reference
Material Quality Control | Quality Control
PT Material PT Material
All Quality All Quality
Intended use Assurance Assurance
aspects aspects
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Recent developments

1 expert lab &

Group of . .
expert con; IOy Formulation
: or more
laboratories
expert labs
Value calculated
: from calibrant
Property Derived as One value & confirmed
value consensus value
from 1 or more
labs.
Certified Certified Certified
Reference Reference Reference
Type of Material Material Material
Reference
Material Quality Control | Quality Control | Quality Control
PT Material PT Material PT Material
All Quality All Quality All Quality
Intended use Assurance Assurance Assurance
aspects aspects aspects
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Recent developments

1 expert lab &

Group of . . Interlaboratory
confirmation by : :
expert 2 or more Formulation comparison
laboratories expert labs study
Value calculated
Property Derived as = ca!ubran‘r Derived as
One value & confirmed
value consensus value conhsensus value
from 1 or more
labs.
Certified Certified Certified
Reference Reference Reference ,
Type of Material Material Material Quality
Reference Control Material
Material Quality Control | Quality Control | Quality Control
PT Material PT Material PT Material
All Quality All Quality All Quality For precision &
Intended use Assurance Assurance Assurance for control
aspects aspects aspects charts
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Interlaboratory studies 2005-2008

ILs in support of Technical Cooperation Projects

!_‘ Total Arsenic in water for Bangladeshi
laboratories

RN and TE in soil and compost

Major, minor and trace elements in Chinese ceramics

210Pp and 137Cs in soil for soil erosion studies
research

RN in sea water

|

e —

RN in air filters in cooperation

. ‘ ‘ ‘ with DOE
:/2005 2006 2006 2006 2007 2008
\
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Interlaboratory studies 2005-2008

ILs in support of Technical Cooperation Projects

IAEA / AL/ 150

IAEA/ AL /160
Final Report on the
IAEA / AL Report
Proficiency Test on the D¢ on the IAEA-CU-2006-01 proficiency te IAEA / AL/ 166
of Total Arsenic Concentr: Report on the IAEA-CU-2006-06 Determination of radionuclides and traj .
in soiland compost Final Rem

Proficiency Test on the Determinatic

TC Project BGD/08/018 of Major, Minor and Trace Elements |
Seibersdorf, February 2005

TC Project IAEA/RAS/2/011, Seibersdorf, A} |AEA-CU-2006-02 Proficiency Test on the

. . 137 210 . = .
Andiant Chinese Caramia Determination of "~ Cs and ~ Pb in spiked soil

CRP Project F.2.30.23 CRP DI.50.08 "Assess the effectiveness of soil consenation measures for sustainable
Seibersdorf, October 2006 | . watershed management fallout radionuclides”, Seibersdorf, March 2006
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Interlaboratory studies 2005-2008

World wide open PTs (WWOPT)

[ | Gamma emitting radionuclides in water, soil and grass.

alpha, beta and gamma emitting radionuclides
in water, soil and spinach.

Po-210 determination in water.

Naturally occurring
radionuclides in phosphogypsum

2006 2007 2007 2008
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Interlaboratory studies 2005-2008

ALMERA network PTs

Soil sampling exercise, Trieste, Italy.

Gamma emitting radionuclides in water, soil and grass.

Alpha, beta and gamma emitting radionuclides
in water, soil and spinach.

Po-210 in water.

Naturally occurring
radionuclides in phosphogypsum

2005 2006 2007 2007 2008
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Interlaboratory studies 2005-2008

*  CCRI(IT) S4 -BIPM
supplementary comparison on

gamma emitting radionuclides,
2006

CCRI(II)-S4
'I""I""\"']I""I'"‘I'"'\""I"" SRR . el
i

mparisons - Participants SIEBED

* CCRI(II) 55 —BIPM E T Pamcmms CCRI(IT)-S4
supplementary comparison on ;

naturally occurring radionuclides,
2007

2

2l 2 H IE 2
i I ﬁ : | |

* CCQM-Pilot study P-104, trace
elements in phosphogypsum,

20087.
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Interlaboratory studies 2005-2008

PT on the determination of Cs-137 and
Pb-210 in spiked soil
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Interlaboratory studies 2005-2008

Cs-137 and Pb-210 for soil erosion studies

19 laboratories from

Argentina, Australia, Brazil, Canada, China, Chile, Japan, Morocco,
Pakistan, Poland, Romania, Russian Federation, Turkey,

United Kingdom, United Staties of America and Vietnam.

PT samples:
one soil sample (blank soil),

two spiked soil samples activity level of Cs-137 is ~ 10 times of the
blank; and for Pb-210 is ~ 5 times.

Two spiked soil samples, activity level of Cs-137 and Pb-210 are ~ 2
times of previous samples,

2 \ http://www.iaea.org/programmes/aqcs/interlab_studies.shtml
{7V IAEA
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Interlaboratory studies 2005-2008

& @ PB-210
W Cd-104
& Am-241
OCe-134
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ORIGIMNAL PAPER

Bottle Mumber
Fig. 2 Gamma-spectrometry measureme
el T s (219Pph. 1990 241 134~ -
soil bottles ( b, T Cd, 7 Am, TCs)
Matrix materials for proficiency testing: optimization
of a procedure for spiking soil with gamma-emitting
radionuclides

AL Shakhashiro « A, M. Gondin da Fonseca Azeredo -
L. Sansone « A. Fajgelj
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Interlaboratory studies 2005-2008

the result passes trueness criteria if:

Al< A2 L Ll P2
’Value IAEA Value Laboratory A A _ A
A N A W
2.58x UNCluen +UNC so0rtony N | A A W
N A N N
the result passes precision criteria if A N N N
P < LAP, _ (%) NI N| - | N

T-trueness criteria

2 2
Unc unc,,
'AEAJ +[Lb} NIV P precision criteria

Value

Value,,z,

MAB-maximum acceptable bias

A-acceptable, N- not acceptable
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Interlaboratory studies 2005-2008

The analytical data evaluation of this proficiency test indicates
that 82% of the laboratories reported "acceptable” results for

the Cs-137 and 33% for Pb-210.

137
Cs
210 Pb

Warning
13% Warning
17%

Not
acceptable Acceptable
33%

Applied Radiation and Isotopes 1 {118 ma-1m

Contents lists available at ScienceDirect

Applied Radiation and Isotopes

journal homepage: www.elsevier.com/locate/apradiso

Results of an IAEA inter-comparison exercise to assess >’Cs and total 2'°Pb
analytical performance in soil

A. Shakhashiro®*, L. Mabit®

* Chemistry Unit, IAEA Laboracories Seibersdorf, PO. Box 100, Wagrammersrasse 5, A-1400 Vienna, Austria
b Soil Scierce Unit, FAQ/IAEA Agriculture & Biotechnology Laboratory, IAEA Laboratories Seibersdorf PO. Box 100, Wagrammerstrasse 5, A-1400 Vienna, Austria




Interlaboratory studies 2005-2008

ALMERA - Analytical Laboratories for the
Measurement of Environmental RAdioactivity

PTs 2006, 2007
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Interlaboratory studies 2005-2008

- 1995, ALMERA network was established,
(53 laboratories from 26 different
countries)

- 2008, 134 laboratories from 76 different
countries)

IAEA /AL /170

3 working days reporting time for gamma
emitting RN;

*  Performance evaluation results are not
anonymous;

e Inthe ALMERA 2006 Proficiency Test 195
PT samples (soil, grass, water) were
distributed in June 2006;
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Interlaboratory studies 2005-2008

Participants:
ALMERA: 65 laboratories from 43 countries registered and received
PT materials, 39 Laboratories from 28 countries reported their results.
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Interlaboratory studies 2005-2008

Analytical performance level vs. number of elapsed working
days from the date of samples receipt and results
reporting. The line represents the average in percentage
of the total acceptable results

3 days reporting
Time
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Interlaboratory studies 2005-2008

Counting Time [s]
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Interlaboratory studies 2005-2008

-
-

Laboratories:
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Interlaboratory studies 2005-2008

Laboratories:
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2008

A. Shakhashiro
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Interlaboratory studies 2005-2008

ALMERA Results (Pb-210)

2007

Applied Radiation and Isotopes 66 (2008) 1722- 1725

" appiied Radiatios and
ISt

Contents lists available at ScienceDirect

Applied Radiation and Isotopes

journal homepage: www.elsevier.com/locate/apradiso

The IAEA’s ‘ALMERA Network’ proficiency test on the determination of
gamma-emitting radionuclides: A test of results comparability

Abdulghani Shakhashiro ™, Alexander Trinkl, Umberto Sansone

International Atomic Energy Agency (IAEA). Agency’s Laboratories Seibersdorf, A-1400 Vienna Austria

ARTICLE INFO ABSTRACT

Ipcg ;2:15‘: testin The International Atomic Energy Agency (IAEA) coordinates the work of a world-wide network of
Gamma—eﬁ'lilringgradionuclidﬁ: analytical laboratories, the Analytical Laboratories for the Measurement of Environmental Radioactivity
Water {ALMERA) network. A proficiency test for ALMERA members was organized in 2006 based on the
Soil determination of gamma-emitting radionuclides {**Mn, *°Co, %°Zn, '%Cd, '*Cs, *7Cs, **'Am and 2'°Pb)
Grass in three matrices: water, soil and grass. This paper presents the methodology applied in this proficiency
test and discusses the results of the analytical performance evaluation for 38 partidpating laboratories.
The paper also addresses some technical root causes, which could explain low performances in the

determination of '*°Cd and 2'°Pb.
@ 2008 IAEA. Published by Elsevier Ltd. All rights reserved.

. Shakhashiro




Interlaboratory studies 2005-2008

TAEA-CU-2007-09 ALMERA and world wide
Proficiency Test
on the determination of Po-210 in water

I A E A 6t EURACHEM Workshop on Proficiency Testing, 6-7 October 2008 Rome, Italy A. Shakhashiro
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Interlaboratory studies 2005-2008

* To gather information on the
current state of practice for Po-
210 measurements at different
activity levels in aqueous samples

* To check false positive reporting

* To explore options for method
development.
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Interlaboratory studies 2005-2008

0 Labs Registered Participation in Po-210 IAEA PT

@ Labs Submitted Results

=
»

N

N

127 laboratories from 56 countries

=
o
L

Number of participants

S A o n
S S R N SN SRR

Country code
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Interlaboratory studies 2005-2008

Stability test: from 19 March to 7 May 2007

- e Stability measurement
Stability test samples 01 and 03 results

—— Target value
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Interlaboratory studies 2005-2008

Po-210 World wide PT

@ diffr. 02-04

Diffrence in %
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Interlaboratory studies 2005-2008

Po-210 ALMERA PT

@ diffr. 02-04

74 92 46 124 30 14 4 31 67 42 58 73 21 65 39 12 106 54 22 38 35 16 23 71 83 125 57 52 70
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Interlaboratory studies 2005-2008

Blank sample results

Po-210 in Water, Sample No 5

A. Shakhashiro




Interlaboratory studies 2005-2008

Not ALMERA

Acceptable
17%

Warning
15%

Acceptable
68%

Final report was issued and could be downloaded at URL:
http://www.iaea.org/programmes/aqcs/icpt/icpt_po210.html
\
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Interlaboratory studies 2005-2008

Proficiency Test
Gamma emitters in soil, water and grass
TAEA-CU-2006-03 (World Wide Open)

IAEA-372 Grass CRM

I A E A 6t EURACHEM Workshop on Proficiency Testing, 6-7 October 2008 Rome, Italy A. Shakhashiro
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Interlaboratory studies 2005-2008

The following proficiency test design ! ‘ '

/

\ | {
was applied: [ =
* one spiked soil sample (200g) # .
* one natural grass sample (100 g) : N

* one spiked water sample (500 ml)

E——

Participants:

605 applications received

401 laboratories from 85 countries
registered and received PT materials,

327 Laboratories from 78 countries
reported their results.

Y
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Interlaboratory studies 2005-2008

Trend check BT A
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Interlaboratory studies 2005-2008

Trend check
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Interlaboratory studies 2005-2008

Uncertainty associated with between bottles heterogeneity
RN | 210Pp | 2414m | 109¢d | 134Cs | 137Cs | 54Mn | 5Zn | €9Co

060 | 030 | 1.22 | 0.24 | 0.36 | 0.29 | 043 | 0.50

Bottle number Bottle number

T
N
>
m
>

(\

6t EURACHEM Workshop on Proficiency Testing, 6-7 October 2008 Rome, Italy A. Shakhashiro

)



K

Interlaboratory studies 2005-2008

Assignment of the property values of the TAEA-372

* The material was bottled at 100 g in 500 ml HPE containers,
* After bottling 10 bottles from 750 were selected randomly and
10 sub-samples were measured at 5 g for homogeneity test;

Bott.#

(&)
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Interlaboratory studies 2005-2008

Value (Bqkg™') Uncertainty Laboratory result/MM-median value

Bakg ' % Assignment of the property
o values of the IAEA-372

11600
11526
11060
11200
12618

Cs-137. IAEA-3T2

* Ref. D. Duewer

population]
zian fit: M(Location,Dispersion)

A. Shakhashiro
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Interlaboratory studies 2005-2008

Applied Radiation and [sotopes G6 (2008) 1718- 1721

Contents lists available at ScienceDirect

Applied Radiation and Isotopes

-1 SEVIER journal homepage: www.elsevier.com/locate/apradiso

The new IAEA-372 grass-certified reference material for °K and "3’Cs

A. Shakhashiro ®*, U. Sansone ?, D. Arnold®, P. Dryak€, Jerome J. La Rosa9, S.M. Jerome €,
M. Makarewicz?, J. Mentcheva®, K Sato g, S. Tarjan"

4 International Atomic Energy Agency, Agency’s Laboratories Seibersdorf, Austria
b physikalisch-Technische Bundesanstalt, Braunschweig, Germany

“ Czech Metrology Institute, Prague. Czech Republic

4 National Institute of Standards and Technology, Gaithersburg USA

* National Physical Laboratory, Teddington, UK

' National Centre of Metrology, Sofia, Bulgaria

£ fapan Chemical Analysis Centre, Chiba, fapan

b Hungarian Agricultural Authority, Budapest, Hungary
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Interlaboratory studies 2005-2008

Participants:
401 laboratories from 85 countries registered and received PT
materials, 327 Laboratories from 78 countries reported their results.

Summary evaluation of all reported data
4850 measurement results:

Warning
8% Acceptable
69%

\
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Planned interlaboratory studies 2008-2010

*ALMERA and world wide open PT on the determination of naturally
occurring  radionuclides in phosphogypsum, 2008.

* Latin America regional PT on the determination of radionuclides and trace
elements in water, soil and sediment, technical cooperation,2009.

- ALMERA and World wide open PT on the determination of radionuclides
in water and soil, 2009.

*ALMERA and World wide open PT on the determination of radionuclides in
water and soil, 2010,

* World wide open PT on the determination of trace elements and Platinum
in Algae, 2010.

* West Asia regional PT on the determination of trace elements in sludge,

20400y
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Planned reference materials 2008-2011

TAEA-344 RN in sediment;

TAEA-360 RN in soil;

IAEA-377 RN in soil;

TAEA-447 RN in moss-soil;

TAEA-448 Ra-226 from in soil oil field;
TAEA-451 Ra-226 in water oil field;
TAEA-450 Pt and trace elements in Algae,
TAEA-452 Trace elements in sludge.

http://www.iaea.org/programmes/aqcs/interlab_studies.shtml
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Training and fellowships

* Fellows training on PT and
RM,

* Interregional TC projects
onh PT and RM INT-054,

* Latin America regional TC
on QA/PT/RM,

N

IAEA



The Agency's Laboratories Seibersdorf

h’r’rp:%iqea.or‘g/pr‘ogmm G

AEA
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international Atomic Energy Agency.
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