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Major Programmes

Nuclear power, fuel cycle & nuclear science

Nuclear safety and security
. Verification
Information support
Management of Technical Cooperation
Policy and general management
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Major Programme 2

E. Food and Agriculture
. Human Health

(5. Water Resources

=

|.  Physical and Chemical Applications




JAEA Environment Programme

Marine env. & radiological assessment
Coastal marine problems
Ocean climate coupling

Supporting analytical lab. performance

Sustainable management of the terrestrial
environment
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JAEA Environment Programme

Marine Environmental Laboratory, Monaco
* Marine env. & radiological assessment
 Coastal marine problems

 QOcean climate coupling

Selbersdorf Laboratories, Austria

4. Supporting analytical lab. performance

5. Sustainable management of the terrestrial
environment
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Supporting analytical laboratory
performance

* Project 1

* Laboratory Quality Management Activities
and Metrology

* Project 2
e |[AEA Reference Materials

* Project 3

* Analytical Laboratories for the Measurement
of Environmental Radioactivity (ALMERA)




Sustainable management of the
terrestrial environment

* Project 1
* Terrestrial Radioecology

* Project 2

* Ecotoxicology

* Project 3
* Remediation Strategies




SOME IAEA ENVIRONMENT PROGRAMME
ACTIVITIES IN 2006/07
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Development of analytical methods for use
by Member State laboratories

nline at wivwe

S . .
“ ScienceDirect Fadi

Isotopes
Appiied Radiation and Tsotopes 65 (007) 267-179 —_—
ww slevier comiocuteiapmadisg
Review
L L2 . . . . .
Determination of 2'®Po in environmental materials: A review of
analytical methodology

K. Murray Matthews®, Chang-Kyu Kim", Paul Martin"*

0-210 method review plus a
laboratory comparison of
selected methods

“Radisacrilty Spacialta Ll Clristchuned, New Zealand
B Agency’s Laborawwies Seiber sclor . Furernavional Avomic Energy Agamcy, A 1400 Viewna Ausria

Received & June 2006; received in revised form 7 August 2006; acepeed 19 Sepember 2006

Alstract

thiough spontaneous suto-deposiion onte metal surfaces and the
licated o spectrum. Although several optisation studies have been carried out, published source preparation methods remain
remarkably diverse. Some areas where further study woukd be useful are identified.
2006 Ehevier Lid. All rights neserved.

Keywords: Polonium;, Environmeatal; Sumpie; A nlysi a-spectrametry; Review
org/jass | Joumal of Analytical Atomic Spectrometry

Determination of Pu isotope concentrations and isotope ratio by
inductively coupled plasma mass spectrometry: a review of analytical

U isotopes by ICP-MS st

Reevived Ist December 3006, Accepted 14th March 3007
@ Advance Aticle an the web 29th March 2007
681

. -
method review T
developed and applied Lo the messurement of ultra-trace levels of Pu in nuclear fuel samples snd

environmental samples. The endeavour Lo improve the detection linit 1o ub-10~ g (ag) mL~"
Tias been continued by using efficient sam ple introduction systems. This neview summsarizs and
critically discusses various types of ICP-MS, sample introduction systems and separation mm.
appled 1o the determination of Puin many sample types. Together with the separation m

the adjustment of unhondmonmmllulmﬂmoﬁmonmﬂdhdmm
#tep s summsssizad. The interference problens from polyatousic sons in ICP-MS coupled with
various sample introduction systens is described, especially focused on the UH'* interfirence.
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Several factors affecting the trueness and precision of Pu results are discussed.

1. Introduction

From the viewpoint of radis-toxicity and kmg-term radiation
effects Lo humans, phutondum (Pu) is by far the most important
of the ransuranic elements that have been released into the
envitonment. 1 i3 present i the environment mainly 83 &
resull of nuclear weapon fests, reactor accidents, and repro-
ceming of nuckar fuels. Approximately 15 Thq of ™ * %y
have been rekeased into the environment from stmospheric
‘weapon tests carried outin the 1950s and 1960s and  few GiBg
of Pu have been rebeased from fuel reprocessing plants.’ The
dﬂ M m llh environment from thess sources are
"p;‘:-% by, of which Py and *Py
mal-mpomnm\nlo their extremely long halfh

Moot PU ks b or e e o the g o
radiobioassay, ! iracing of terial, il
wmmwum-fm amipnﬁend
accupstional health safety.” a3 well 33 3 tracer in the siudy

of radivecology, ™ geochemistry ™** and the marine environ-
by

Besides the concentration of Pu isotopes, the Pu solope
ratio ¢ PPu Py isotope ratio)is of great interest. because this

H68-0264
irmational Aromic Emergy Ageney.
SO‘WUIHAJW Fioma, Awwria

due 10 the domsnancs of the 1o isolopes in envirommentsl Pu
and the wellcharacterized ratos for various soutces For
oo grwde N, i ewie can wiy droes 0.2 4o 048
according 1o the irradistion conditions of the fuel, 24

whie Puisotope ratiosin [allout, which mainly originate from

in the marine samples of mmﬁm-mmmu marginal
seas ranged fram 0,18 # 0.34, which is a udle higher than that

of uncontaminsted terrestrial sam plea
There are several different techniques used for the determs-
nation of Pu isotopes, including slphaspectrometry, >
liquid scintillstion counting (LSC),*%'* fission track, 4%
LXj-alpha ray mesurement™ and mass spectrometry
(MS). OF these, sipha-spectrometry & the most widely used
analytical technique by virtue of its ey apphcaion and
el low instrumentation costl. However, sipha-speciro-
metry & mot a particularly sensitive technique for the determs-
of low levels of Pu, sometimes requiring from days

By contrasl, mag speclromelry 8 an §lom counting lach-
‘nique with seversi advantages over decay counting techniques
for the determination of Pu sotopes. i ensbles determima tion
of law levels of Pu with & low dmonlmi, while requiing.
onlya short detection Lime. enables courate
determination of PPy and “’h-. sad hence their sotope
ralio. So far, various lypes of mass spectromelnc methods
have been applied to the determination of concentrs on and
.umm“upuum such a8 thermal ionization s

ometry (TIMS),"®% sccelerator mass spectrometry
r.wsﬁ”“’ secondary ion mast spectrometry (SIMS),"H

L Maal AL Specvam, 2007, 22, 827841 |
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JAEA Conference

“Environmental Radioactivity:

From Measurements and
Assessments to Regulation”

256 participants from 56
countries

Vienna
23 — 27 April 2007
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Reference Materials

e Move to greater
harmonization of reference
material production and
distribution in the IAEA

e New reference material
storage facility
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Proficiency Tests — 2007

e P0-210 in water samples

 World-wide PT for gamma
emitting radionuclides

« ALMERA PT
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Update of TRS364

« Technical Report Series
(TRS) 364 on model
parameter values will be
replaced by:

e anew TRS with reference
Information, and

e a TECDOC with detailed
radioecological model
Information
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TECHNICAL REPORTS SERIES No. 364

Handbook of Parameter Values
for the Prediction

of Radionuclide Transfer

in Temperate Environments

L} Produced in collaboration with the
I.B International Union of Radioecologists

# ¥ INTERNATIONAL ATOMIC ENERGY AGENCY, VIENNA, 1994




SOME IAEA ENVIRONMENT PROGRAMME
ACTIVITIES IN 2008/09
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Coordinated Research Project — |

“Benchmarking Calibration for
Low-level Gamma Spectrometric
Measurements of
Environmental Samples”

Jointly conducted with the IAEA
Marine Environment Laboratory
(Monaco)

To begin in 2008
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Coordinated Research Project — Il

“Development of
Methodologies for Radon
Surveys”

In cooperation with UNSCEAR

To begin in 2009
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Coordinated Research Project — Il

“Impact of Radioactive
Particles on Man and
Non-human Species Iin the
Environment”

To begin in 2009

{;@‘J APE% First Haf Cen http://www-crp.iaea.org
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Isotopic methods for air quality

2hd meeting on sources and
measurements of natural
radionuclides (with WMO)

« Meeting on use of isotopes
for the tracing of air
pollution
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WORLD METEOROLOGICAL ORGANIZATION
GLOBAL ATMOSPHERE WATCH

1! INTERNATIONAL EXPERT MEETING
on SOURCES and MEASUREMENTS of NATURAL
RADIONUCLIDES APPLIED to CLIMATE and
AIR QUALITY STUDIES

Sponsore d by WMO/IAEA/CNRS

Gif sur Yvette, France, 3-5 June 2003
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