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Abstract 
The Treaty on the Prohibition of Nuclear Weapons (TPNW) has been signed and ratified by 
over 60 state parties and is now in effect. The TPNW is not very detailed in its language or 
its envisioned organizational structure. Only the International Atomic Energy Agency (IAEA) 
is mentioned as a potentially cooperating party. The IAEA is only mandated to verify nuclear 
materials inventories and has no charter to carry out a major elimination of the world’s 
stockpiles of nuclear weapons. On the other hand, the Organization for the Prevention of 
Chemical Weapons (OPCW) was specially created by the Chemical Weapons Convention 
(CWC) to be the enabling organization with a professional secretariat dedicated to 
discovering, verifying and eliminating chemical weapons.  The model of the OPCW is an 
excellent template for a future TPNW secretariat to carry out a very large and complex 
mission which is very similar to what TPNW is proposing. To a limited extent, also the 
Comprehensive Test Ban Treaty organization can act as a template. This essay compares the 
OPCW, and to a lesser extent the Comprehensive Test Ban Treaty organization, as strong 
successful models for disarmament. 
 
 
1. Structure of and verification under the OPCW 
The Organization for the Prevention Chemical Weapons (OPCW) is a very important and 
relevant model for the structure of a nuclear weapons elimination organization.  The OPCW, 
formed in 1997, had an elimination mission almost identical to the proposed Total 
Prohibition of Nuclear Weapons (TPNW) Treaty. Its verification responsibilities and its 
ongoing monitoring of dual use permitted activities also mirror the future TPNW.1 
 
The Chemical Weapons Convention (CWC) entered into force in 1997.2 The OPCW was 
formed to manage the treaty and to supervise a Secretariat in The Hague responsible for 
implementation. The OPCW comprises three main bodies: the Conference of the States 
Parties, the Executive Council and the Technical Secretariat. All three bodies entered into 
existence facing imposing work agendas. The Conference of the States Parties, composed of 
representatives of all States Parties to the Convention, held its first session beginning on 6 
May 1997, one week after entry into force of the CWC.   
 

                                                       
1 OPCW homepage: https://www.opcw.org/about/history  
2 The official title of the CWC is the Convention on the Prohibition of the Development, Production, Stockpiling 
and Use of Chemical Weapons and on Their Destruction. 
 

https://www.opcw.org/about/history
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The TPNW entered into Force in January 2021. The first Meeting of States Parties to the 
TPNW is not planned to take place until June 2022. The Treaty target was for the first 
meeting to take place in one year. This is a much longer delay than for the CWC, partially 
the result of restrictions of the COVID-19 epidemic. No competent body, as called-out in the 
Treaty, similar to the OPCW Secretariat has yet been formed or announced. It is also not 
clear how this announcement is to be done, but it is likely that the issue will be addressed 
during the first meeting of the State Parties. 
 
The most important element of a future TPNW would be the yet to be defined Secretariat. 
That is the standing body that hires and trains a staff for inspections, verification and 
monitoring. This is mentioned in the TPNW as “The States Parties shall designate a 
competent international authority or authorities to negotiate and verify the irreversible 
elimination of nuclear-weapons programmes…”3. There will be several phases for the TPNW 
to come into effect as there were with the CWC. The early phase will be a discovery phase, 
followed by implementation of nuclear weapons elimination. It then must maintain an 
indefinite permanent posture of verification of the absence of new nuclear weapons. 
 

1.1. First Stage – Declarations 
The first task for OPCW was to get all member states to make declarations about their 
chemical weapons holdings, production facilities and other historical matters. Each State 
Party had 30 days to declare its chemical weapons, chemical weapons production facilities 
and research and development facilities or establishments.  This is exactly analogous to the 
first stage of a TPNW.   
 
Upon receiving declarations the OPCW assembled teams of inspectors with various 
backgrounds to inspect declared facilities to verify declarations. The State Parties possessing 
chemical weapons had ten years to verifiably destroy all those weapons. 
 
Of the nearly 200 States Parties to the CWC, seven declared chemical weapons stockpile: 
Albania, India, Iraq, Libya, Russia, South Korea and the United States. Only the United States 
has not completely dismantled its entire stockpile.4  The others are completed. 
 
An additional similarity is the concept that states holding chemical weapons were 
reasonably well-known. Nevertheless, all states needed to submit a declaration as to 
whether they had ever held or produced chemical weapons.   
 

1.1.1. TPNW – States with weapons 
In the case of a TPNW, there are nine states that are universally recognized to have nuclear 
weapons. China, France, Russia, the UK and the US are formally considered Nuclear 
Weapons States (NWS) under the Nuclear Nonproliferation Treaty (NPT). Despite Israel’s 
reticence to declare its nuclear weapons, it is clear that the Democratic People’s Republic of 
Korea (DPRK), Israel, India and Pakistan are Nuclear Weapons Possessing States (NWPS). 
 
                                                       
3 TPNW Text, Article 4.6 
4 OPCW Executive Council briefed on chemical weapons destruction progress in the United States,  
https://www.opcw.org/media-centre/news/2022/03/opcw-executive-council-briefed-chemical-weapons-
destruction-progress  

https://www.opcw.org/media-centre/news/2022/03/opcw-executive-council-briefed-chemical-weapons-destruction-progress
https://www.opcw.org/media-centre/news/2022/03/opcw-executive-council-briefed-chemical-weapons-destruction-progress
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1.1.2. TPNW – States Actively Hosting Weapons on Their Territory 
There are a number of states that currently host nuclear weapons from other states on their 
territory. In Europe these include NATO members Belgium, German, Italy, The Netherlands 
and Turkey. These states would be obligated to remove weapons and send them verifiably 
back to the United States.  Recently Belarus has amended its constitution to allow Russian 
weapons to be based on its territory.5 A declaration in this case is required whether or not 
the weapons have been deployed. 
 

1.1.3. TPNW – States that Have Given Up Weapons on their Territory 
Greece hosted US weapons in the past but reportedly removed them.6 South Korea 
reportedly hosted up to 950 US nuclear weapons on its soil in the past.7 Japan reportedly 
hosted nuclear weapons until 1972.8  Belarus, Kazakhstan and Ukraine all briefly had 
weapons on their sovereign soil following the break-up of the Soviet Union. In all cases 
there needs to be a quantitative accounting for past arsenals and proof of their removal.  
 

1.1.4. TPNW – States that Developed Weapons and Gave Them Up 
South Africa which freely acknowledged that they possessed deliverable weapons in the 
1990s but gave them up under IAEA supervision. This story is well-known but largely 
undocumented in any quantitative way by the IAEA and South Africa and needs to be 
explained in more detail.9 
 

1.1.5. TPNW – States that Pursued Nuclear Weapons but Did Not Succeed 
States that have openly admitted nuclear weapons ambitions are many. Iraq conducted 
serious development and material acquisition but was dismantled following the First Gulf War 
in 1991. Libya had a serious weapons material acquisition program and had acquired a nuclear 
weapon design from a NWPS. Sweden, Switzerland, Iraq, Taiwan-China10 and Iran have had 
visible programs that were not completed. South Korea had an active program in the 1970s 
and recently is openly considering developing nuclear weapons.11 Brazil built an underground 
nuclear test site that was never used for a weapon that does not seem to have been built. 
Switzerland signed the  NPT in 1969 but did not ratify it until 1977.12 During that period it 
operated a heavy water reactor to make weapons-grade plutonium that was eventually 
reprocessed in Belgium.13, 14 The reactor ran from 1960 to 1977 at a nominal 30 MW. During 
this time Switzerland was working on designs and program plans for a nuclear weapon.15 

                                                       
5 https://www.reuters.com/world/europe/us-warns-moscow-minsk-against-deploying-nuclear-arms-belarus-
2022-03-03/  
6 https://armscontrolcenter.org/fact-sheet-u-s-nuclear-weapons-in-europe/  
7 http://koreascience.or.kr/article/JAKO201410565090526.pdf   
8 https://en.wikipedia.org/wiki/U.S._nuclear_weapons_in_Japan  I know we don’t use Wikipedia as a prime 
reference but there are many links in this article if we want to do more research. 
9 https://www.sipri.org/publications/2020/other-publications/technical-retrospective-former-south-african-
nuclear-weapon-programme  
10 In the diplomatic world it is politically necessary to always refer to Taiwan, China and not just Taiwan. 
11 https://www.nytimes.com/2022/04/06/world/asia/ukraine-south-korea-nuclear-
weapons.html?referringSource=articleShare  
12 https://treaties.unoda.org/a/npt/switzerland/RAT/london  
13 https://www.admin.ch/gov/de/start/dokumentation/medienmitteilungen.msg-id-60791.html (in German) 
14 https://fissilematerials.org/blog/2016/02/united_states_brings_plut.html  
15 http://www.alexandria.admin.ch/bv001147186.pdf  

https://www.reuters.com/world/europe/us-warns-moscow-minsk-against-deploying-nuclear-arms-belarus-2022-03-03/
https://www.reuters.com/world/europe/us-warns-moscow-minsk-against-deploying-nuclear-arms-belarus-2022-03-03/
https://armscontrolcenter.org/fact-sheet-u-s-nuclear-weapons-in-europe/
http://koreascience.or.kr/article/JAKO201410565090526.pdf
https://en.wikipedia.org/wiki/U.S._nuclear_weapons_in_Japan
https://www.sipri.org/publications/2020/other-publications/technical-retrospective-former-south-african-nuclear-weapon-programme
https://www.sipri.org/publications/2020/other-publications/technical-retrospective-former-south-african-nuclear-weapon-programme
https://www.nytimes.com/2022/04/06/world/asia/ukraine-south-korea-nuclear-weapons.html?referringSource=articleShare
https://www.nytimes.com/2022/04/06/world/asia/ukraine-south-korea-nuclear-weapons.html?referringSource=articleShare
https://treaties.unoda.org/a/npt/switzerland/RAT/london
https://www.admin.ch/gov/de/start/dokumentation/medienmitteilungen.msg-id-60791.html
https://fissilematerials.org/blog/2016/02/united_states_brings_plut.html
http://www.alexandria.admin.ch/bv001147186.pdf
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Getting a detailed and quantitative description of Switzerland’s weapons design program and 
an explanation and serious accounting for all the plutonium produced at Diorit is an example 
of the aggressive approach the TPNW secretariat should take to verify all weapons programs 
have stopped. 
 

1.2. Second Stage – Verification of Declarations 
Verification of declarations is a major task. It requires examination of declarations followed 
by field research. Inspectors will need to approach their task with some skepticism. The 
world watching their progress will assume that a state may not be complete in declaring 
weapons stockpiles and capabilities. There is a risk that States will withhold a small 
percentage of their stockpile in the fear that other states might do the same. 
 
The IAEA has strict confidentiality agreements regarding safeguards data with member 
states. The Agency varies in how much information it releases depending on the political 
situation. For example it reports on Iran’s materials in great detail but not so much 
elsewhere. For TPNW to verify state declarations independent of IAEA will require IAEA to 
turn over its material records and the results of its investigations to the TPNW Secretariat. 
IAEA will likely be reluctant to turn over confidential inspection information, yet TPNW 
should not be in a position of not having its own data and assessments. Many issues can be 
decades in the past and old IAEA data may be the only evidence that a particular activity has 
ceased.  
 
There will be ambiguity in research and development. Many academic pursuits will have 
significant overlap with weapons activities. Conventional weapons development, for 
example advanced shaped charge munitions will use exactly the same mathematical codes 
to model performance as nuclear codes. Even very large weather models will be similar to 
hydrodynamic models that nuclear weapons are based-upon.  
 
Physical objects can be verifiably destroyed to a great degree whereas intellectual property 
cannot. Weapons drawings, formulas, recipes and codes cannot be destroyed with any 
degree of assurance. The vague language in the TPNW about “verify the irreversible 
elimination of nuclear-weapons programmes, including the elimination or irreversible 
conversion of all nuclear- weapons-related facilities” is not sufficient.16 
 
Nuclear weapons related facilities must be much more carefully proscribed. Universities 
carry out a wide range of research from pure science to direct technology application to a 
weapons program. Maybe the distinction can be at least partially defined based on the 
source of funding and also on an investigation of whether a particular piece of research 
results in direct production of a nuclear weapon component. Factories may make dual use 
items at the same site.  If production of nuclear components ceases but the same 
technologies are used for other activity, civil or military does the factory need to be 
eliminated? 
 
Finally there is the issue of individual freedom of speech where non-governmental scientists 
delve deeply into the theory and design of nuclear weapons in great detail. It can be noted 

                                                       
16 TPNW Text, Article 4.6 
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that researchers who specialize in describing their ideas for weapons in countries such as 
the US, Switzerland, Germany and Brazil are well-known in the field and have no 
government funding.   
 

1.3. Third Stage – Verification of Destroying Weapons and Means of Production 
The OPCW sends international observers to site associated with chemical weapons 
destruction. The inspectors are given enough information to know what chemicals are being 
destroyed. They can observe the destruction procedures and measure the absence of 
dangerous chemicals when destruction is finished. 
 
Verification of chemical weapon destruction must be carried out in full accordance with the 
environmental and health regulations of the state where the destruction is taking place. This 
is a major concern when dealing with extremely rigorous regulations in a state destroying 
weapons, chemical or nuclear. Note that the United States is the last country to finish 
destroying its chemical weapons stockpile. This is not just because there was a huge 
stockpile, it is because state and local environmental regulations were used to impede the 
process of demilitarization. The original deadline for the US to destroy all chemical weapons 
(CW) was 2007. This was extended to 2012. The latest estimate is that it will be complete by 
the end of 2023. 
 
This can be a problem for nuclear disarmament. Some states may not have the facilities 
required to irreversibly destroy nuclear weapons components. There must be agreed 
definitions for destruction of weapons.  The simplest is to require that all weapons-usable 
nuclear materials are removed from weapons, retired weapons, weapons manufacturing 
facilities and stockpiles. The components must be broken down into shapes and inventories 
no longer suitable for direct use and then turned over to civil control to be constantly 
verified by the IAEA, preferably in civil power production that destroys further application in 
weapons. For example, if the plutonium core of a weapon is removed and stored is it 
destroyed? The core is a very complex precision piece of hardware, expensive and difficult 
to produce and test. If it can be immediately re-used in a newly built weapon there is little 
confidence that the treaty goals are accomplished. If the plutonium is melted down, 
converted to oxide, fabricated into reactor fuel and burned with verification by IAEA then 
the goals are largely achieved.  
 
There may be enormous costs involved to destroy thousands of components. There will be 
less pressure, financial, political and procedural  to dispose of weapons in smaller states. 
Some states will regard special materials such as plutonium to be an asset in civil nuclear 
power programs. Others may regard plutonium as a dangerous proliferation-sensitive 
material that creates huge costs and environmental issues for permanent geological 
disposal. 
 
This can be overcome if there is a national commitment to disarmament. There should be 
no objection to selling excess plutonium to a state that genuinely wants to use it in civil 
nuclear power under IAEA verification. This was the case with tons of Russian HEU sold to 
the United States for nuclear power generation after the material was demilitarized, the so-
called Megatons to Megawatts program. The same should be possible for the US to sell 
Russia excess plutonium if IAEA guarantees are in-place. 



 6 

 
There is one important difference between states trading excess HEU from weapons versus 
excess plutonium. HEU retired from weapons can be greatly denatured, that is blended 
down from very high enrichment (~90%)  to power reactor grade (~5%). Plutonium cannot 
really be denatured. A country selling excess plutonium to a former adversary is selling 
material that could be immediately and easily turned into new nuclear weapons. IAEA can 
nominally provide assurance that this is not happening, but on the domestic political scene 
it is difficult to sell the public that selling weapons-usable material is a good idea. 
 
In many states, nuclear weapons development is done in concert with other defense-related 
work and there is overlap in the science and engineering. In many labs there are many 
projects with no relationship to weapons whatsoever that share facilities and equipment.17 
The Cooperative Threat Reduction Program was a US creation at the end of the Cold War to 
try to get Russian weapons scientists working on challenging civil technical problems instead 
of nuclear weapons. Programs at the International Science and Technology Center (ISTC) in 
Moscow were created with the Russian nuclear weapons laboratories to employ former 
weapons scientists in fields where they could contribute to society. Controlled nuclear 
fusion is a civil goal of great import to climate change and the production of electricity in an 
environmentally safe way. The controlled fusion equipment has been developed jointly by 
weapons and Inertial Confinement Fusion (ICF) scientists; and the experiments can serve 
both programs. It would be a huge unintended consequence if states rush to irreversibly 
destroy peaceful programs that overlap with former weapons programs. For example, 
supercomputers at laboratories use the same computers and similar codes for ICF and 
thermonuclear weapons. It will be very challenging to erase only the weapons codes.   
 

1.4. Fourth Stage is Different for TPNW – Verification of Allowed Activities 
The fourth stage of verification is the verification of permitted on-going activities. In the 
case of OPCW there is a huge and very diversified global economy of chemical industry. 
There are thousands of chemical formulations that are similar to ingredients and finished 
products used in chemical weapons. OPCW cannot keep track of all these chemicals nor 
inspect all the factories and end-users. It is dependent on reporting from states governing 
their own chemical industries and on referrals from parties challenging the legitimacy of an 
activity. OPCW maintains the inspectors that carry out these functions. 
 
In the case of nuclear disarmament the scale and scope of verification is much smaller. 
Military weapons materials, essentially only Highly Enriched Uranium (HEU) and plutonium, 
removed from weapons will be transformed into nuclear reactor fuel for power production. 
In some cases, especially the United States, there is strong environmental objection to 
nuclear power using plutonium and MOX fuel. Plutonium may well be placed in deep 
irretrievable geological storage as defined by IAEA safeguards criteria.18 
 
The TPNW Secretariat need not maintain a large permanent inspection staff after all 
declared nuclear weapons materials have been removed from military activity. Material 
placed into civil use can be monitored by the International Atomic Energy Agency (IAEA) just 

                                                       
17 https://www.istc.int/fact-sheet  
18 https://www-pub.iaea.org/mtcd/publications/pdf/te_1187_prn.pdf  

https://www.istc.int/fact-sheet
https://www-pub.iaea.org/mtcd/publications/pdf/te_1187_prn.pdf
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as civil plutonium and uranium have been since the IAEA safeguards were created. TPNW 
requires that all states reach safeguards agreements with the IAEA and put all material 
under IAEA verification safeguards.19 The TPNW has placed a great burden on IAEA 
inspection resources that will need to be solved by diplomats by increasing the IAEA 
resources or reducing other tasks. 
 
TPNW, however, will need to retain the inspection capability to investigate reports of 
violations of nuclear weapons R&D, new facilities suitable for weapons or other indications 
of illicit activity under the Treaty. Military facilities involving advanced high explosive 
weapons are one major source of perceived violations. There are no prohibitions in TPNW 
on ballistic missile, cruise missiles, hypersonic missiles or other delivery systems. These 
applications will continue to exist. It will be necessary to monitor them to ensure the 
payloads are not nuclear. There is no international organization or treaty limiting most of 
these conventional systems. The Missile Technology Control Regime (MTCR) is a voluntary 
organization controlling exports of some delivery systems, but it has no charter for 
verification. 
 
Use of natural uranium metal in conventional penetrating weapons could continue under 
TPNW and require monitoring. Other permitted activity, such as nuclear propulsion, 
especially using Very Highly Enriched Uranium (VHEU), will need monitoring. 
 
TPNW will be in a phase similar to the CTBTO on-site inspection procedures after long term 
verification of the absence of nuclear weapons begins. IAEA will be handling routine nuclear 
materials accountancy verification. The TPNW Secretariat need not be as large as the OPCW 
permanent staff of 500 inspectors. Those inspectors inspect ongoing chemical industries as 
the IAEA will monitor allowed civil nuclear materials activity. It would be good policy for the 
TPNW Secretariat to maintain a permanent inspector staff to regularly inspect possible dual 
use facilities that could have illicit secondary functions. They can coordinate with delivery 
system inspectors and provide guidance to them.   
 
In an analogy to CTBT, challenge inspections to inspect a nuclear weapons site should be 
extremely rare. The last known clandestine nuclear weapons test was in the South Atlantic 
Ocean in 1979.20 Hopefully there will be very few occasions for the TPNW Secretariat to 
investigate a serious act of clandestine nuclear weapons research, but it must be prepared. 
A cadre of reserve inspectors can be trained and offered as needed by national 
governments. (See section on Reserve Inspectors.) 
 
2. Structure and verification under the Comprehensive Test Ban Treaty Organization 

(CTBTO) 
The CTBTO is the Secretariat for the CTBT monitoring and enforcement. Its monitoring and 
verification mandate is strictly limited to nuclear weapons testing, although its worldwide 
monitoring system supports many civil activities such as geological studies. The OPCW, of 

                                                       
19 TPNW Text, Article 3.2 
20 https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2016-12-06/vela-incident-south-atlantic-mystery-
flash-september-1979-raised-questions-about-nuclear-test  

https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2016-12-06/vela-incident-south-atlantic-mystery-flash-september-1979-raised-questions-about-nuclear-test
https://nsarchive.gwu.edu/briefing-book/nuclear-vault/2016-12-06/vela-incident-south-atlantic-mystery-flash-september-1979-raised-questions-about-nuclear-test
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course, has no nuclear mandate, but it does have a future mission very similar to that of the 
TPNW secretariat.   
 
There are two reasons to examine the structure of the CTBTO in a plan for a future TPNW. 
The first reason is that CTBTO has a very well-defined and thought-out set of procedures for 
how to respond in a crisis of verification. The treaty defines, very carefully, how member 
states can lodge a complaint and a request for resolution. The sequence of events and the 
roles of each party in such a case are clearly defined. The specificity of these procedures 
should be a guide to TPNW planners. 
 
Secondly, the nuclear role of the CTBTO includes the monitoring of the atmosphere for 
radionuclides. In the case of testing, certain nuclides can be released from a nuclear 
explosion, even when mostly contained underground. The CTBTO IMS (International 
Monitoring System) network is optimized to find these nuclides in atmospheric samples and 
determine their source through atmospheric modeling. 
 
Illicit production of nuclear materials for a covert weapons program will release similar 
nuclides as well as others specific to the much longer time scale of nuclear weapons 
material production and manufacturing versus the nearly instantaneous production of 
short-lived nuclides in a nuclear test. The challenge for TPNW will be to establish 
cooperative relations with CTBTO, overlapping mandates and channels of funding and 
authority for both organizations, CTBTO and TPNW, to share this resource. 
 
3. Dispute Resolution – Challenge Inspections – On-Site Inspections 
Resolving disputes, especially after initial destruction is complete, is a very important part of 
verification. The procedures for lodging a complaint and the steps towards resolution are 
clearly defined in the CWC and CTBT. 
 

3.1. OPCW 
OPCW has a very well-defined process for investigating suspicious activities.21 Any state can 
request clarification of an activity it suspects is a violation of the Treaty. This triggers formal 
procedures that have initial response times measured in hours to involve both states and 
the Executive Council. Procedures call for resolution through meetings and exchanges.  In 
the event that clarification is unsatisfactory the concerned states will begin a well-defined 
procedure to initiate a challenge inspection. If resolution is not found the Executive Council 
can call a special meeting of the States Parties to the CWC to consider further action. In the 
event that no resolution can be found, The Conference shall, bring the issue, including 
relevant information and conclusions, to the attention of the United Nations General 
Assembly and the United Nations Security Council.22 
 

                                                       
21 https://www.opcw.org/chemical-weapons-convention/articles/article-ix-consultations-cooperation-and-
fact-finding 
22 https://www.opcw.org/chemical-weapons-convention/articles/article-xii-measures-redress-situation-and-
ensure-compliance 
 

https://www.opcw.org/chemical-weapons-convention/articles/article-ix-consultations-cooperation-and-fact-finding
https://www.opcw.org/chemical-weapons-convention/articles/article-ix-consultations-cooperation-and-fact-finding
https://www.opcw.org/chemical-weapons-convention/articles/article-xii-measures-redress-situation-and-ensure-compliance
https://www.opcw.org/chemical-weapons-convention/articles/article-xii-measures-redress-situation-and-ensure-compliance
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3.2. CTBTO  
The process at CTBTO is very formal and well-defined as well.  The main difference is that 
the CTBTO cannot begin an investigation until after an event has occurred.23 The details of 
challenge inspections are spelled out in great detail in the Annexes to the Treaty 
Protocol to the Comprehensive Nuclear Test-Ban Treaty, Part II. The amount of detail in the 
CTBT Annexes is extensive. The detail is so great that it is a warning not to make procedures 
so rigid that  they need concurrence  by all states parties. 
 
4. Managing abandoned Weapons 
In the chemical weapons world there is a major problem with abandoned and lost weapons 
that are discovered frequently.  In many cases the weapons are from past wars and were 
not even the property of the state where they are located today. Abandoned weapons turn 
in up in fields in Belgium today, relics of World War I in some cases. The TPNW needs to 
make provisions for states to declare lost weapons and possibly find them in territory 
claimed by others or in international waters.  
 

4.1. OPCW 
The CWC specifically includes such matters as weapons dumped or used on a state’s 
territory by another party. These are so-called abandoned chemical weapons. A good 
example is the large number of chemical weapons used in World War I. Many of those 
weapons were unexploded and found today in ancient battlefields of Belgium and France as 
well as in Manchuria formerly occupied by the Japanese. 
 

4.2. Abandoned Nuclear Weapons 
The United States and Russia have both lost a number of nuclear weapons at sea and on 
land. The most common event is the sinking of a nuclear submarine or lost aircraft.24,25  Both 
countries have made efforts to find and retrieve nuclear weapons, but it is likely that some 
have never been recovered. It is not known if other nuclear powers have lost weapons. For 
smaller countries there can be reconciliation between known nuclear weapons material 
production and verified stockpiles. This process becomes very uncertain as stockpiles 
produced over decades are examined. 
 
5. Remote monitoring using measurement stations 
Remote monitoring may be a useful tool to verify treaty compliance as it does not rely on 
the need for on-site inspections and is able to continuously collect data that can be used to 
evaluate the adherence to treaties. This capability could become very useful for the future 
verification of the TPNW. 
 

5.1. Remote monitoring under the OPCW 
The OPCW does not have a network of measurement stations able to detect chemical 
weapons or weapons components. Detection and verification are done using in the field 
using instruments designed for the purpose.   
 

                                                       
23 https://www.ctbto.org/fileadmin/user_upload/legal/CTBT_English_withCover.pdf  
24 https://nationalinterest.org/blog/reboot/us-military-missing-six-nuclear-weapons-180032  
25 https://interestingengineering.com/missing-nukes-from-the-cold-war-era  

https://www.ctbto.org/fileadmin/user_upload/legal/CTBT_English_withCover.pdf
https://nationalinterest.org/blog/reboot/us-military-missing-six-nuclear-weapons-180032
https://interestingengineering.com/missing-nukes-from-the-cold-war-era
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5.2. Creation of a Worldwide Sensing and Monitoring Network to support verification 
under the CTBT 

The CTBTO has developed a world-wide IMS that searches for serval post-explosion 
signatures of a nuclear test. Data from the IMS is transmitted to a Data Center in Vienna, 
Austria for analysis. One component of the IMS is directly relevant to the TPNW mission and 
that is airborne radionuclide sampling. The CTBTO IMS is specifically tailored to detect 
certain nuclides directly associated with nuclear testing. It could be used without 
modification to supplement a TPNW mission to detect airborne radiation from undeclared 
prohibited activities. It could be modified and improved to detect other nuclides such as 
tritium or krypton-85 that are not normally associated with nuclear test detection but are 
representative of nuclear material production. These isotopes are indicative of clandestine 
nuclear weapons work and would be useful for the TPNW and a Fissile Materials Cut-Off 
Treaty (FMCT) verification regime. The CTBT mandate would need to be expanded or 
coordinated officially with TPNW for this to happen. 
 
One important reason to include the IMS radionuclide sampling system is its network of 
sensors and the proven and reliable data transmission network that connects 80 
radionuclide sensing stations in 27 countries to Vienna.26 This network is an investment 
worth hundreds of millions of dollars and should be preserved for both the CTBTO and the 
TPNW. 
 
The data collected by the CTBTO is germane to its test detection mission. But it has also 
been used for major radiation release events such as the accident at Fukushima, Japan. It 
has also detected smaller radioactive releases in assistance to studies of unintentional 
releases.27 
 
The CTBTO Data Center is limited in analyzing results of the data it collects. If the TPNW 
becomes a co-sponsor of the IMS it should have a larger role in drawing conclusions about 
the data, in particular whether a collect of suspicious radionuclides is consistent with 
clandestine activity. Normally it collects and produces data sets in an agreed format for 
state party members of the CTBT and others who sign confidentiality agreements.28 
Incorporation of the TPNW into the network would be a good opportunity to give the Data 
Center a greater role in providing finished analysis for results. 
 
6. Sampling Protocols 
Sampling of declared chemicals was very important to OPCW during the destruction phase.  
Some sampling can be done in the field using portable instruments. Other samples are 
brought to certified laboratories for detailed analysis. TPNW will need a sampling program 
for both of these eventualities.   
 

                                                       
26 https://www.ctbto.org/verification-regime/monitoring-technologies-how-they-work/radionuclide-
monitoring/  
27 https://www.pnas.org/doi/10.1073/pnas.1907571116  
28 https://www.ctbto.org/specials/vdec/ 

https://www.ctbto.org/verification-regime/monitoring-technologies-how-they-work/radionuclide-monitoring/
https://www.ctbto.org/verification-regime/monitoring-technologies-how-they-work/radionuclide-monitoring/
https://www.pnas.org/doi/10.1073/pnas.1907571116
https://www.ctbto.org/specials/vdec/
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6.1. Sampling under OPCW 
OPCW has a very detailed procedure for collecting physical samples of chemicals. They use 
Gas Chromatography-Mass Spectrometry as a primary field analysis tool. Other techniques 
are used as well.  Great care is taken to avoid cross-contamination, particularly “false 
positives” that can lead to unfounded accusations of prohibited activities.29 
 
On occasion, samples are removed from field sites for more detailed analysis. Such samples 
are split into parts and sent to at least two accredited laboratories to provide blind 
independent analysis. The party being inspected keeps one of the parts as a reference in 
case of conflict. 
 
It is important to OPCW that samples are limited in analysis to only determining the 
chemicals being inspected. If OPCW were seen to be collecting information about 
proprietary activities, possibly involving patents and trade secrets, its independence would 
be destroyed. 
 

6.2. Sampling under TPNW 
TPNW will be concerned with two types of samples. Bulk samples will consist of declared 
nuclear materials, often in kilogram quantities, that must be sampled. Many measurements 
can be made in the field. TPNW could reasonably expect to use IAEA analytical laboratory 
capabilities if the organizations cooperate. 
 
The second TPNW sampling process is environmental sampling. This involves taking samples 
of environmental particles in the field and testing them to determine tiny traces of nuclear 
materials.  Such particles can reveal the existence of past or ongoing activities. 
 
Nuclear sampling may be more complex than OPCW work because of the persistence of 
nuclear materials of interest. Uranium and plutonium have very long half-lives and 
essentially remain in the environment forever, whereas many chemicals of interest to 
OPCW disappear quickly. Detection of nuclear activities may be related to long discontinued 
processes, particularly at facilities, or even contamination from world-wide fallout from 
nuclear testing in the 1950s and 1960s. Age dating of particulate samples will become very 
important, and a detailed history of a given activity being inspected will be necessary from 
other sources like literature or satellite photos. 
 
7. Budget and staffing 
Budget and staffing issues are central to ensure the verification of the TPNW, and will 
depend on the structure and organization of the competent authority designated to verify 
the treaty.  
 

7.1. OPCW staffing and budget  
OPCW is not a UN organization but is working together with the UN under a relationship 
agreement adopted by the General Assembly in September 2001. The OPCW employs an 
international staff of about 500 staff and experts, including an international inspectorate of 

                                                       
29 https://www.opcw.org/sites/default/files/documents/Science_Technology/Sampling_and_Analysis_-
_LAB.pdf  

https://www.opcw.org/sites/default/files/documents/Science_Technology/Sampling_and_Analysis_-_LAB.pdf
https://www.opcw.org/sites/default/files/documents/Science_Technology/Sampling_and_Analysis_-_LAB.pdf
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about 175 experts trained to inspect both chemical weapons stockpiles and chemical 
industry facilities. The annual budget of the OPCW is about 71.7 million euros. One-half of 
this amount covers verification and inspections, and the remainder covers management, 
external relations, and support for cooperation and assistance to states-parties.  

99% of global chemical weapons stocks have been destroyed as of 2022.30 The OPCW must 
maintain an expert inspectorate and Technical Secretariat in order to continue its global 
monitoring of commercial industry, support for nonproliferation and national 
implementation, and promotion of the peaceful uses of chemistry, all mandated in the 
convention. It also must maintain a robust capability for “challenge inspections,” as allowed 
under Part X of the CWC Verification Annex.  

7.2. CTBTO staffing and budget  
The CTBT was adopted by the UN General Assembly in 1996, but has not entered into force, 
as its ratification by a number of specific states is still needed. The CTBT State signatories 
fund the so-called Preparatory Commission which has the mission to build up the 
verification regime for the CTBT. The Preparatory Commission is not part of the UN, but 
follows the UN system for administration, finance and personnel. 

7.2.1. 7-year contracts in UN Organizations 
Should TPNW be verified by an organization under the UN, there are certain boundary 
conditions to consider. Three major verification agencies have a policy that technical staff 
be limited to a total of seven years employment and must move on except in exceptional 
cases. There is a general policy decision that unlimited contracts can lead to stagnation and 
a lack of initiative. The personnel system is a graded civil service arrangement and 
incentives to grow can be limited. In addition, it is typical policy that employees who extend 
contracts beyond 7 years acquire a form of tenure and are much harder to motivate to leave 
if their performance declines. OPCW is well-known to rigidly enforce its seven-year limits 
and does not want inspectors to make a career at OPCW.  CTBTO is also very strict in 
enforcing this rule. IAEA has a similar policy but is less rigid at enforcing it for some key 
individuals, such as key field inspectors and linguists. 
 
A TPNW Secretariat will need to deal with this situation. If there is a strictly enforced 7-year 
policy it may be harder to attract the best people and retain those who excel. If the TPNW 
Governing Board chooses to limit contract extensions there may be other alternatives. 
 

7.2.2. Reserve Inspectors in the UN 
Reserve inspectors may be used in place of full time employed TPNW secretariat staff. In the 
absence of frequent challenges it is not cost effective to have an employed staff with no 
inspections for long periods. An example is the system employed by the United Nations 
Special Commission that was formed to carry out post-war inspections in Iraq in the 1990s. 
UNSCOM had permanent staff employed by the United Nations but relied to a large extent 
upon individuals seconded to the team by national governments. If a serious allegation of a 
TPNW violation is encountered, appropriate skill sets of reserve corps can be called-up with 
the assistance of national governments.  Reserve inspectors can be trained in the modalities 

                                                       
30 https://www.army.mil/article/255846/entire_u_s_stockpile_of_vx_nerve_agent_eliminated  

https://www.army.mil/article/255846/entire_u_s_stockpile_of_vx_nerve_agent_eliminated
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of inspections including diplomatic immunity, ethics and field procedures. They offer to 
serve for a period of time in investigating allegations of Treaty violation. 
 
8. Conclusions 
The TPNW as written is general in scope and leaves many issues of organization open for 
the future.  Given the flexibility this allows there can be many models for a TPNW 
Organization and Secretariat.  The Organization for the Prevention of Chemical Weapons is 
the competent organization for the enforcement and verification of the Chemical Weapons 
Convention. The mission of OPCW is extremely close to the tasks facing the new TPNW 
organization, in particular issues that will be undertaken at the first Meeting of States 
Parties. 
 
OPCW was charged with getting declarations from all member states and verifying the 
declarations. Subsequently it carried out inspections of declarations and monitored the 
progress of destruction of declared chemical weapons. On occasion OPCW has carried out 
field activities when there have been allegations of use of banned chemical substances. The 
OPCW also must verify that legitimate chemical industries produce allowed chemicals that 
are not diverted to weapons purposes. 
 
The CWC is extremely specific in procedures for declarations, inspections and field 
verification of destruction activity. The CTBTO is similarly very specific in setting procedures 
for challenges in the case of a suspected nuclear test and lays in great detail procedures to 
be followed and inspection protocols. These two organizations are excellent models for the 
TPNW to follow as it organizes its secretariat. The TPNW needs to recognize that the CTBTO 
has excellent resources for monitoring radionuclides in the environment. This is a tool of 
tremendous value for future verification of declarations. From a practical point of view the 
Treaty mandates of TPNW and CTBTO must be coordinated legally and financially so that 
the organizations can share data and costs from two independent treaty monitoring 
organizations. 
 
The TPNW will also need the cooperation of the IAEA when nuclear materials are taken out 
of nuclear weapons and put into civil use to be monitored by IAEA safeguards. This is 
reflected in Article 4.1 of the TPNW. IAEA laboratories used to analyze nuclear materials 
also can be coordinated for use by both treaty verification agencies if legal and financial 
arrangements are completed. 
 
TPNW is beginning its existence with a very general set of objectives. As it organizes it would 
do well to look to the OPCW as a model of success in detail and procedures. Although OPCW 
has no nuclear function, it is the closest analog for the mission that TPNW will undertake. 
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