










New Verification Techniques 
Data from two new monitoring technologies
envirorunental sampling (ES) and satellite imagery-will 
be used to complete the picture. ES is a powerful 
surveillance tool because the leakage of fissile isotopes 
into the envirorunent cannot be completely and reliably 
prevented in any nuclear weapons programme. Modem 
ES technologies can detect and identify isotopes in 
nanogramme quantities and particles as small as a 
micron." There are two kinds of envirorunental 
sampling: !AEA inspectors can take (swipe) samples at 
inspected facilities. Radionuclide stations can collect 
air-samples on a permanent or ad hoc basis, monitoring 
for the presence of isotopes that are indicative of non
civilian nuclear activities (this is known as wide-area 
envirorunental sampling). Wide-area sampling can 
detect the production of weapons-grade material at 
undeclared sites. While the Additional Protocol 
mentions the use of wide-area envirorunental 
monitoring, its implementation requires approval by 
the !AEA Board of Governors and the consent of the 
individual member state in which it is used. 

The potential for verifying compliance with NPT 
obligations from space is better than in other weapons 
of mass destruction regimes because of the size of 
certain nuclear facilities and their characteristic 
features. Advances in satellite technology and 
decreasing costs of corrunercial satellite images 
strengthen the case for incorporating the use of 
satellite images into NPT verification." The !AEA can 
use satellite imagery to verify site designs, observe the 
operational status of power plants and certain 
production facilities and detect structural changes at 
sites or facilities. Satellites provide an efficient means 
to monitOr remote locations such as mines and can be 
used to detect and identify undeclared facilities." 
Satellite imagery can also be useful in pinpointing the 
targets of on-site inspections, thereby making them 
more efficient. 

" US Congress, Office of Technology Assessment, 
'Environmental Monitoring for Nuclear Safeguards', 
Washington D.e., 103"j Congress, September 1995, OTA
BP-ISS-168, pp. 5-6. 
21 An excellent summary on this trend and the impact on 
international security is given in Yahya A. Dehqabzada and 
Ann M. Florini, 'Secrets for Sale: How Commercial Satelliie 
Imagery \'<Iill Change the World,' Endoummt far 
Int.em4tional ?ruce Report, Washington DC, Carnegie 
Endowment for International Peace, 2000. 
" Bhupendra Jasani, 'Commercial Satellite Imagery and 
Safeguards: Some case studies using multi-spectral and radar 
data: An Executive Summary', King's College London, 
Department of War Studies, University of London, Aug. 
1999, and Federal Republic of Gennany Safeguards R&D 
Programmes, SRDP-R266/JOPAG/05.99-PRG-293/Task 
JNT DOO988, p. 4 
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Complementary access provisions will change the way 
!AEA inspectors do their job. In the past, inspectors 
focused on accounting for declared material and 
applying contairunent and surveillance measures. In 
their new role, inspectors will become familiar with the 
entire nuclear programme of the country they are 
inspecting. They will have increased authority to 
request complementary access to a site that they 
inspect and to note inconsistencies. Finally, a whole 
new category of nuclear installations will be inspected, 
including front- and back-end sites, as well as research 
and development facilities. To implement this new 
approach the IAEA has instituted a (re-)training 
prograrrune for !AEA inspectors. Courses include 
envirorunental sampling, enhanced observation, 
understanding the nuclear fuel cycles and their 
proliferation pathways, information evaluation, 
enhanced design of information review, and the 
electronic transmission of encrypted data." With the 
first Additional Protocols being applied, the Agency 
has also begun to conduct trial inspections under new 
complementary access provisions. 2G 

Integrated Safeguards 
The strengthening of nuclear safeguards will enable the 
!AEA to redirect verification reSOurces towards those 
countries where questions about the completeness and 
correctness of declarations persist. 'Integrated 
Safeguards' aims to harmonise traditional and new 
safeguards by reducing the verification 'burden' on 
certain NNWS without affecting verification 
effectiveness." To master this challenge, the Agency 
has started to develop a comprehensive approach on 
how to integrate traditional and new safeguards. A 
reduction of 'traditional' safeguards activities will also 
become inevitable because the Agency has to take on 
additional verification responsibilities under a 'zero 
growth' budget. The first hard test for the integration 
of safeguards is likely to be Japan, which ratified its 
Additional Protocol in December 1999. 

There are three different fora looking at how new 
safeguards measures can be brought in line with the old 
system: several !AEA member states have volunteered 
to develop proposals on the integration of safeguards 

25 Pierre Goldschmidt, The !AEA Safeguards System Moves 
Into the 21st Century,' Suppltment I/) rhe lA EA Bulletin, vo!. 
41, no. 4, Dec. 1999, p. 11. 
16 Complementary access has been requested on a trial basis 
in Uzbekistan and Australia. 
17 The !AEA defines 'integrated safeguards' as the 'optimwn 
combination of all safeguards measures available to the 
Agency under comprehensive safeguards agreements and 
Additional Protocols which achieves the maximum 
effectiveness and efficiency within available resources ... " 
The Development of Integrated Safeguards: A report by the 
Director General,' GOV IINF 12000/4, International 
Atomic Energy Agency, Board of Governors, Vienna, 9 
March 2000, p. 2. 

for specific fuel-cycles and state-level approaches to 
verification. Second, a small group of expertS, 
nominated by the !AEA Director-General is looking at 
the basic conditions that have to be fulfilled before 
safeguards can be integrated. Third, an inter
departmental working group is analysing integrated 
safeguards approaches for specific types of nuclear 
facilities." 

When and how these different processes result in 
unified recorrunendations on 'integrated safeguards' 
remains to be seen. Among the questions to be 
resolved is a revision of the criteria for 'significant 
quantities' and 'timely detection', a redirection of 
inspection effortS to countries with high proliferation 
potential and developing a 'state centred' verification 
approach. 

THE NPTAND STRENGTHENED 
SAFEGUARDS 

The Principles & Objectives agreed by the 1995 NPT 
Review and Extension Conference laid out a five-year 
roadmap for the development of safeguards." An 
evaluation on the eve of the 2000 Review Conference 
reveals limited, but important progress: 

'The Intemationa1 A tanic Enet<g;I Agen<y is rhe ampetent 
authority responsible to 'Wify and assure, in acrorrIona! with rhe 
statute of the Agen<y and the Agmrys safeguards systlm, 
crmpIionre with its safeguards agrrenmts with Stares parties 
undertaken in fulfilmmt of their oUigtrtioos under artide Ill, 
!='Waph 1, of the T mzry ... Nothing slxJlfid Ix rime to 
undermine the tUltl:uriEy of the Intematimal A tonic Energy 
Agency in this regard , 

The May 1997 agreement on the strengthening of 
safeguards and the adoption of the Model Additional 
Protocol by the Board of Governors has been a big 
step forward in strengthening the authority of the 
!AEA. At the same time, the small number of 
signatures and ratifications of Additional Protocols is 
an indication that NPT states parties' support for 
strengthening the authority of the NPT varies widely. 

'All Stares parties requimi by article III of the Treaty to sifj'l 
and bring into farce arll/"rhensiu! safeguards agrrenmts and 
uhid? Ixn.e not Jt!t rime so should do so withouJ. ckIay. ' 

Here, the record is mixed. Since 1995 an additional 
nineteen NPT states parties have brought 
comprehensive safeguard agreements into force. Four 

" The Development of Integrated Safeguards: A report by 
the Director General,' GOV IINF/2000/4, pp. 6-7. 
" The 1995 Principles and Objectives for Nuclear Non
Proliferation and Disarmament can be found at 
hnp:! Iwww.un.org/Depts/ddalWMD/1995dec2.htm 
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have negotiated such agreements which have not yet 
entered into force. However, a substantial number of 
NPT parties remain in breach of their treaty 
obligations. 

'Intemationa1 A tanic Energy Agen<y safoguards should Ix 
ngularfy assessed and ewluatlXi. Decisions adopfHi by its Board 
of Gomnars aimuJ. at further smmgthening the e/fectiw7ess of 
Agmry safeguards should Ix supparl6d and imp/.tmmtHi and the 
Agmry's capability to d.etro. undedar.ri nudear actmlies should 
Ix increasul.. ' 

A review of this paragraph's exhortations reveals a 
mixed picture: The process of assessing and evaluating 
safeguards has been partly completed. Whether the 
!AEA's Strengthened Safeguards System and further 
reforms will be successful, remains to be seen. Support 
of !AEA members for these efforts, except for the 
conclusion of Additional Protocols has been good so 
far. 

'Also, Stares Tlf)t party to the Treaty on the Non-Proliferation of 
NuciMr Weapons should Ix to enter into COItp>"rezsiu! 
safeguards agrrenmts with the A genry. ' 

No progress has been made on this issue. On the 
contrary, India and Pakistan's nuclear tests have made 
it more unlikely that universality of the NPT (and the 
corresponding safeguard agreements) can be achieved 
in the near future. Bringing 'countries under 
suspicion'lO into the strengthened safeguards regtme 
will be one of the biggest challenges. 

'Nuclear fosile material transfemd frr:m military use to peaafiJ 
nudear actiWies sIxJuld, as S()(Tl as practicahle, Ix plamd. under 
Agmry safeguards in the frl1l17l!U1YYk of the 1XJ!JIntary safeguards 
agrrenmts in place with the nudear-7JRafXTl States. Safeguards 
should Ix uniu!rsally applisi Dna? the amp/ete elimination of 
nudearW?afXJllS has been ad?iewd. ' 

Again, the record since 1995 reveals a mixed picture. 
Bilateral efforts of the United States and Russia to 
secure fissile material from weapons programmes have 
been making some progress. Both countries are also 
consulting with the !AEA in the context of the 
Trilateral Initiative to put some of these materials 
under international safeguards. However, no nuclear 
weapon state to date has ratified an Additional 
Protocol. Nuclear weapon states have extensively used 
their rights as nuclear weapon possessors to negotiate 
significant exemptions from the application of 
strengthened safeguards measures under their 
Additional Protocols. 

)0 See Aonelle Schaper, 'Implementing Safeguards In 

Countries Under Suspicion,' in Hide! and Stein. 



RECOMMENDATIONS 

The 2000 NPT Review Conference should conduct a 
thorough review of efforts to strengthen safeguards 
and should: 

• clearly identify states in continued breach of their 
treaty obligations by not concluding full-scope 
safeguards agreements with the IAEA 

• express regret that the DPRK is still in breach of 
safeguards obligations and that Iraq has not 
complied with the relevant UN Security Council 
Resolutions by disclosing the full scope of its 
nuclear activities 

• welcome the agreement in May 1997 on the Model 
Additional Protocol and its adoption by the IAEA 
Board of Governors 

• express disappointment at the small number of 
signatures and ratifications of Additional Protocols 

• welcome the progress made by the IAEA in 
implementing the Strengthened Safeguards System 

• welcome the unilateral and bilateral steps towards 
increased transparency in fissile material holdings 

• express regret that India, Israel and Pakistan have 
not accepted additional safeguards. 

The Review Conference should, in establishing clear 
benchmarks for strengthened safeguards for the next 
Review Conference in 2005: 

• repeat the urgent call on NPT states parties that 
have not concluded full-scope safeguards 
agreements to do so as soon as possible 

• call on NPT states parties that have not concluded, 
signed and ratified Additional Protocols to do so as 
soon as possible, so that Additional Protocol 
measures are applied in all states parties no later 
than 2005 

• call on the DPRK to live up to its safeguards 
obligations and Iraq to comply with relevant UN 
Security Council resolutions 

• pledge to give the IAEA the necessary political, 
technical and financial support 

• call on NWS that have not yet done so to 
irreversibly place all their civilian nuclear activities 
under international safeguards 

• encourage Russia and the United States to reach an 
agreement with the IAEA on the Trilateral 
Initiative as soon as possible 

• call on India, Israel and Pakistan to undertake to 
cease production of fissile materials for nuclear 
weapons purposes and place all their civil nuclear 
activities under IAEA safeguards. 

Dr Oliver Meier is VERTIC's Arms Control and 
Disarmament Researcher. 
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