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What is Environmental Sampling for Safeguards?

Basic principles

Environmental sampling for
safeguards is based on the premise
that , No
matter how leak tight,

environment.




Basic principles

The released process material can settle on
equipment and surfaces within buildings, and can
be transported outside to deposit there.

History of ES implementation

Iraq’s clandestine nuclear weapons
programme discovered

) — SAGSI recommendations report issued
Programme ‘93 + 2’ begins —

ES field trials conducted
in 11 Member States

Comprehensive Safeguards Approach approved —

— IAEA Clean Laboratory commissioned
January 1996 - ES begins for
routine Safeguards at declared facilities

May 1997 - BOG approves Model Protocol
providing Complementary Access

2008: Additional Protocol
in force in 89 States /Parties

(J1aea

2008: More than 6000 samples collected at
more than 300 installations in 72 States

Field trials — types of environmental samples ' B

Swipes from Vegetation

- fay
High Volume Water Sampling
=%
3




Swipe sampling

IAEA inspector taking a sample

Sampling kits

Swipe samples are easy to collect and transport;
they can be used to detect a variety of nuclear signatures.




Network of Analytical Laboratories for
analysis of environmental samples for Safeguards

ES analysis...

ES capabilities: particle analysis v B

Current analytical techniques are capable micron-sized
particles of nuclear materials
Further developments are ongoing...




ES analysis...

ES capabilities: bulk analysis

Current analytical techniques are capable to detect picogram
amounts (1012 g, or parts per trillion) of U and Pu ...and
determine their relevance for potential nuclear proliferation.

But what do the data mean?




Determination of nuclear activitie

Compare data to predictive
calculations to determine:

Enrichment activities

Age: time
since last
chemical
processing

Pu production and separation

Nuclear material age

Reactor type and irradiation history

Pu242/Pu 240

Batch enrichment process

0001

00001 4

000001 o001 0001
pu-23siot u
Higher initial 25U enrichment —
higher 238Pu abundance
Softer neutron spectrum —
higher 242Pu/?%°Pu ratio

ample: ES particle results

Hot Cell used for examining reactor fuel
assemblies

¢ Natural Uranium Fuel

¢ Irradiated Fuel
- Typical for MAGNOX reactor

* Two irradiation periods

¢ Material with 7% 2*°Pu needs
further investigation

% Pu-240
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ES life cycle
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Sampling kit preparation
NPT / \ Sample shipment to IAEA
i T i Sampling
et T

Inspection planning

NWAL reports
results

Report to SG

Operations
Input to State

Evaluation Reports

s

Receipt, coding, screening




Environmental sampling —
a powerful tool for nuclear verification

Traces of nuclear material can be detected
Their signatures are characteristic to a specific process
where these materals were generated or used
ES involves:
v’ Collection of high quality samples
v Sophisticated analytical techniques

v’ Interpretation of analytical results using a variety
of evaluation methods

Proven to be one of the most powerful tools of nuclear
verification

Routinely used in safeguards practice in combination
with other verification tools




