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Abstract  
 
On the 16th of March 2009 the Policy Department in DG-EXPO organised a workshop 
on behalf of the Subcommittee on Security and Defence (SEDE). The theme of the 
workshop centred upon the complex of issues resulting from the large amount of war 
remnants that were dumped in the Baltic Sea following the two World Wars of the 
twentieth century. The technological, environmental, and financial aspects of the 
debate were covered as well as the contemporary political controversies related to gas 
supply lines. This combination of political, historical and technical issues resulted in a 
rich exchange between Members of the European Parliament and external experts. 
 
This workshop summary provides an overview on the issues raised during the meeting. 
It is not intended as a verbatim reproduction of the event. The summary and 
programme are used as a means to disseminate the workshop presentations which 
should be useful to those interested in the details of the presentations as well as those 
who were unable to attend.  
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2. Summary 
 

2.1 Introduction: the pollution of the sea caused by war remnants  
 

Dr. Karl von Wogau, Chairman if the Subcommittee on Security and Defence (SEDE) 
 
After the devastation and destruction of two World Wars in Europe and beyond during 
the first half of the last century, we  still find ourselves facing this legacy in the 21st 
Century in places like the Baltic Sea. In addition, these remnants of war are 
complicating political decisions on a pipeline linking Russia and German where 
concerns include whether "such a pipeline would disturb tens of thousands of unexploded 
ammunition and chemical weapons dumped in the sea [...]". This raises not only 
environmental concerns but also economic and political ones.  
 
2.2 Technical and political challenges as a consequence of sea-dumped chemical 
weapons in the Baltic Sea   

Dr John Hart, Stockholm International Peace Research Institute (SIPRI) 
 
"[...] unstable munitions pose a growing and significant threat which will result in clear, 
measurable effects in the near future."  
 
At the end of the Second World War dumping ammunition at sea was a common 
method of disposal, for reasons including convenience and a lack of alternative 
technical means. It is estimated that 30-40 000 tonnes of chemical weapons have been 
dumped in the Baltic Sea, although it could perhaps be five times that amount. Actions 
taken to address the problem in the Baltic Sea have been pursued under the 
Convention on the Protection of the Marine Environment of the Baltic Sea Area and 
the Helsinki Commission (HELCOM).  
 
The dumping of conventional and chemical weapons into the Baltic Sea is a continuing 
concern as they are frequently recovered. Recently much attention has been drawn to 
this issue since it poses a threat to cables and planned pipelines. The range of 
munitions is very broad and there is much uncertainty regarding the condition of the 
munitions in situ. A lack of certainty about the conditions of the planned munitions 
raises the spectre of accidental detonations and explosions that could potentially harm 
human life as well as cause environmental damage. Moreover, it is important to take 
into consideration the difference between acute and chronic toxicity of the munitions 
because it highlights the difference between naturally occurring levels of chemicals 
and those from the munitions. Some of the concerns regarding environmental and 
human health have been indentified a coming from: 
 

 sulphur  mustard,  
 arsenic - containing agents, and  
 explosive 

 
Although a large amount of ammunition has been dumped into the Baltic Sea there 
are technical solutions for addressing the problem. However more information is still 
required to understand the different range and composition of munitions in order to 
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efficiently and safely apply the appropriate technique. Consequently a fundamental 
difficulty is "whether doing nothing is preferable to doing something." On some occasions 
it is perhaps preferable not to act and thereby leave the ammunition in situ whilst we 
search for adequate information and the appropriate technique for the specific 
problems in the Baltic Sea.  
 
2.3 Different views on recovering chemical munitions dumped in the Baltic Sea:  
status quo, risk potentials and the need for action 

Mr Jeffrey Osborne, Organisation for the Prohibition of Chemical Weapons (OPCW) & 
Dr Marc Koch, University of Lueneburg (Germany) 

 
"Recovery of chemical weapons at sea is a difficult and dangerous process." 
(Jeffrey Osborne) 
The Organisation for the Prohibition of Chemical Weapons (OPCW) has 186 member 
states of which all have signed and ratified the Chemical Weapons Convention (CWC). 
The OPCW has worked at 75 sites in 17 of its states party to the convention, mainly 
supporting salvage operations by providing technical assistance. Careful preparation 
and evaluation of each site is essential as each case is unique. Due to the fact that the 
recovery of chemical weapons dumped into the sea is a complicated and precarious 
process there are various views on how the recovery of such weapons ought to be 
done. Nevertheless, once the munitions have been recovered the items fall within the 
mandate of the CWC and must be handled and destroyed in a certain and safe manner 
in line with the OPCW mandate.  
 
Whilst both conventional and chemical munitions have been dumped into the Baltic 
Sea, chemical munitions are considered to be more harmful and more difficult to 
recover. In Skagerrak there has been at least about 250 000 tonnes of chemical and 
conventional munitions dumped along with probably more than 74 ships.1 East of 
Bornholm a minimum of about 32 000 tonnes of chemical munitions have been 
dumped and about 2 000 tonnes near the island of Gotland. Related risks from 
chemical sea-dumping include, inter alia, the following:  

 
 acute toxicity in case of direct contact,  
 chronic toxicity based on enrichment in the food chain, 
 potential access to chemical weapons and contaminated agents by terrorists;  
 progressive corrosion resulting in a decrease in the manageability of the 

ammunition as well as increasing rates of toxic emissions;  
 
Awareness has been raised on the need to take action on this matter as well as to raise 
global concern about the ammunition dumpsites and the risks that follow because of 
their toxicological and ecotoxicological features. Furthermore, "a remediation or partial 
remediation of at least the hot spots seems to be unavoidable from an ecotoxicological 
and generally risk related point of view." The precarious situation of dumped munitions 
in the Baltic Sea is severe, but if action is not taken future generations will have to deal 
with the significant repercussions and continuing threat.   
 

                                                 
1 Data according to Dr. Mach Koch based in new investigations 27/03/2009.  
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2.4 The Lithuanian view on the dumping of chemical weapons and munitions at 
sea 

Ambassador Vaidotas Verba, Permanent Representative of Lithuania to the OPCW 
 
"I wish to stress that the topic of sea dumped chemical weapons is not new within the EU. It 
is discussed within different EU institutions and frameworks from different angles, 
including environment, economic consequences and security." 
 
Dumping of chemical weapons into the sea has been taking place for many years 
although we still have not acquired sufficient data to understand the full extent of the 
problem. The Chemical Weapons Conventions (CWC) bans the production, 
procurement and transfer of chemical weapons. Moreover it also requires the 
destruction of all stock-piled chemical weapons. However the CWC does not include 
those chemical Weapons dumped before 1985 nor does it oblige its members to 
declare any chemical weapons dumped at sea.  
 
Lithuania supports the voluntary mechanism of the CWC and believes that the OPCW 
could be used as a forum for further discussion and cooperation on the outstanding 
issues of sea dumped chemical weapons. Lithuania also encourages voluntary 
cooperation between the members of the CWC, other international organisations and 
relevant governments. In addition, with financial support from the EU it would be 
possible to gather useful additional information on the locations of sites where 
chemical weapons and ammunitions have been dumped and to improve cooperation 
between interested actors. Therefore, Lithuania promotes the idea of developing 
Members interest within a multilateral framework such as the European Union.  
 
2.5. Debate: SEDE Members and Experts  
 
"[...] it's a matter of great risks for nations around the Baltic Sea including Member states of 
the EU." 
(Vytautas Landsbergis)  
 
The lack of information on the location of dumped chemical weapons poses a great 
danger. Additionally, some states are reluctant to fully share their information and 
knowledge on dumped munitions. From a moral, political and judicial perspective it is 
not acceptable that this information is not being shared. States that are unwilling to 
share this information should be held responsible for any eventual disasters occurring 
from dumping weapons and ammunition in the sea. The approach of 'doing nothing' is 
irresponsible and is a reflection of the lack of political accountability. In addition, it 
raises the suspicion that information is being withheld for underlying political interests 
such as the desire by some to continue the construction of the pipeline in the Baltic 
Sea.  
 
This lack of political accountability and responsibility poses human and environmental 
risks, and neglects the fact that "[...] we have a responsibility for the people, for the 
environment, and for the eco-system."  (Angelika Beer)  
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If action is to be taken it is important to carry out a full feasibility study in order to bring 
together the correct mixture of experts and techniques. The destruction of chemical 
weapons under water is achievable whereas their recovery can be more difficult. 
However, the full scope of the problem has yet to be fully mapped and analysed. The 
full disclosure of accurate information is essential for taking a decision on the recovery 
of dumped munitions. The issue of “information exchange” has raised political 
questions in the debate on the recovery and destruction of sea-dumped chemical 
weapons on the Baltic Sea. This is particularly the case on the issue of whether to 
proceed or not with the proposed gas pipeline.  Irrespective of this decision, the 
debate at this workshop has highlighted the need to continue to draw attention to the 
ongoing challenges and threats posed by sea-dumped chemical weapons and 
ammunitions.  
 
In his concluding remarks the Chairman, Dr. Karl von Wogau, emphasised that this is an 
important and urgent matter to be discussed further. The European Union needs to 
prioritise this issue in order to be able to handle the future pipeline that connects 
Germany with Russia and also to protect the environment and coastline of the Baltic 
Sea. Furthermore, Dr. von Wogau pointed out that it is indeed difficult to meet all 
concerns at once and that there are some tough decisions in front of us. What we need 
to decide on now is the next steps in order to move forward on this issue.  
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3. Presentations and Studies:  
 
3.1 Presentation of a briefing paper "An introduction to the political and technical 
challenges posed by sea dumped chemical and conventional weapons: the case of the 
Baltic Sea", by Dr John Hart, Stockholm International Peace Research Institute (SIPRI) 
 
 
 

2009-04-02 Footer

An Introduction to the political and 
technical challenges posed by sea-
dumped chemical and conventional 

weapons: the case of the Baltic Sea

John Hart (SIPRI)

Workshop ‘War remnants and pollution of the sea’

16 March 2009

EU Parliament; Brussels, Belgium

 
 
 

2009-04-02 Footer

Introduction

Definition and scope

Sources and scope

Actors

Arms control community

Environmental researchers

Legal experts

Munitions disposal

Political

Public opinion
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2009-04-02 Footer

Dumping of munitions
(Source: Courtesy of Dr Thomas Stock)

 
 
 

2009-04-02 Footer

Recovered munitions
(Source: Munitions at Sea: a Guide for Commercial Maritime Industries (US Defense Ammunition 
Center))
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2009-04-02 Footer

Baltic Sea dump sites
(Source: HELCOM)

 
 
 

2009-04-02 Footer

Recent activity

• Nord Stream

• Helsinki Commission

• Modelling of Ecological Risks Related to Sea-dumped Chemical
Munitions

• Managing Cultural Heritage Underwater

• Shipwreck data-bases
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2009-04-02 Footer

Baltic Sea evaluation

2006 MERCW report assessed three dump sites: 

(a) the Bornholm Basin, 

(b) the Southern Gotland Basin and 

(c) Eastern Skagerrak. 

Citing HELCOM reports, the study stated that approximately 13 000 
agent tonnes of CW (more than 35 000 tonnes including munition 
weight) of CW was dumped in the Bornholm Basin at depths 
between 80–100 meters; that at least 2 000 tonnes had been at 
depths between 80–100 meters in the Southern Gotland Basin; and 
that at least nine ships (carrying 20–50 000 tonnes of ‘toxic agents’) 
were scuttled at about 200 meters in the Eastern Skagerrak.

 
 
 

2009-04-02 Footer

Characteristics of dumped 
munitions

Often dumped with fuzes

Munitions usually packed in boxes or containers but may have been 
dumped loose

Incomplete records on location, munition type, fill

Munitions status is unpredictable

Dumps may contain mixtures of different CW agents and/or 
munitions

Some of the agent may have already decomposed or degraded

Countries may be reluctant to provide information
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2009-04-02 Footer

Search and recovery

• Techniques
magnetometers, side-scan sonar, sub bottom profilers

• Visual inspections
ROVs, divers

• Geo-physical sampling and chemical analysis

• Computer-integrated systems

• Potential recovery techniques
ROVs, robotic equipment, containment systems

 
 
 

2009-04-02 Footer

General environmental factors

• Sea conditions, agent properties and processes

(a) temperature 

(b) pH-value 

(c) salinity

(d) pressure

(e) current velocity 

(f) agent density

(g) dissolution/solubility

(h) agent stability and reactivity 

(i) chemical composition and corrosive activity
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2009-04-02 Footer

Environmental and human health: 
general factors

Toxicity (acute and chronic)

Establishing biological significance of chemical and 
bio-chemical residues

‘Naturally-occurring’ vs. ‘artificially-derived’
chemicals

Dilution factor and dispersion rates

 
 
 

2009-04-02 Footer

Environmental and human health: 
select concerns

Sulphur mustard

Arsenic-containing agents

Explosives
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2009-04-02 Footer

Conclusions

Type and quantity dumped munitions uncertain

Inherent uncertainty regarding effects of contaminants and 
pollutants and understanding of ‘risk’ (quantitative and 
qualitative)

Relevance of toxicological research and reporting 
mechanisms

Technology selection and political acceptability

Cost (financial, political, etc.)

‘To do nothing’ versus ‘to do something’ (e.g. periodic 
conventional recovery, Hawaii trial exercise)

Technical solution should be informed by technical feasibility 
(i.e. a ‘reasoned’ and ‘balanced’ approach)
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3.2 Presentation of Mr Jeff OSBORNE, OPCW Officer  
 
 

 
I. Introduction 

a. My name is Jeff Osborne, I am the OPCW Officer responsible for field 
recovered chemical weapons (CW), particularly those manufactured 
prior to 1946 and referred to as old and abandoned chemical weapons. 
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Slide 2 OPCW 
 

a. The Chemical Weapons Convention is an international treaty designed 
to oversee the destruction of the world’s chemical weapons, while 
verifying the integrity of industrial sites and providing assistance and 
international support in the field of chemistry.  

b. The OPCW, responsible for implementation of the Convention, is based 
in The Hague, The Netherlands and we currently have 186 Member 
States that have signed and ratified the Convention. 

c. Regarding the chemical weapons side of the house, we closely monitor 
the declaration, storage and the destruction of both the declared 
chemical weapons and their production facilities. 

d. I work within the Chemical Demilitarisation Branch (CDB), the section 
responsible for all technical issues related to Chemical Weapons and 
their destruction.  CDB falls within the Verification Division of the 
Technical Secretariat (TS) of the OPCW. 
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Slide 3 Purpose 

II.  
a. The primary purpose of my presence here today is to explain the 

background of OPCW as it relates to recovery of Sea-Dumped chemical 
weapons  

i. The TS recognises the political sensitivities and differing 
positions held by our States Parties regarding the recovery of 
sea-dumped weapons.  It is not our intention to interfere with 
any of these positions or to take a position for or against 
recovery. 

ii. The TS operates on the basis of technical aspects for the 
verification of the declaration, storage and destruction of CW, 
within the text and interpretation of the CWC. 
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Slide 4, CWC requirements 

III.  
a. For those persons that may not be familiar with the details of the 

Convention, I would like to explain the requirements of the CWC as 
regards Sea Dumped Chemical Weapons,.   

b. A key requirement of the Convention is that a State Party to the 
Convention  “shall declare if it owns or possesses any chemical weapons, 
or whether there are any chemical weapons located in any place under 
its jurisdiction or control;”  
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Slide 5, OCW 

c. With Respect to old chemical weapons, those manufactured before 
1946, “Each State Party “shall declare whether it has on its territory old 
chemical weapons and provide all available information in accordance 
with Part IV(B), para 3 of the Verification Annex;”   
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Slide 6, ACW 

d. And finally for Abandoned Chemical Weapons, “Each State Party “shall 
declare whether there are ACW on its territory and provide all available 
information in accordance with Part IV(B), para 8 of the Verification 
Annex;”   

 



DG  External Policies / Policy Department 

22 

 
Slide 7, Dates 

e. There is no requirement for a member State to declare CW buried before 
1 Jan 1977 or dumped at sea before 1 Jan 1985.  If these weapons are 
recovered, however, the State Party then is in possession of chemical 
weapons and we find ourselves back at Article III again and under the 
terms of the Convention.  The weapons must be declared and destroyed 
in accordance with the terms of the Convention. 

 
f. I would further add that only one State Party has provided information, 

on a voluntary basis, of a burial made prior to 1 January 1977 where no 
recovery is planned.  No information on any other burials or sea-dump 
locations or dates has been formally provided by States party to the 
Convention. 
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Slide 8, History of recovery 

IV. Past history within the CWC 
a. Limited 

i. Most recovered CW are from land burials.  This is a very difficult 
and dangerous process, misidentification and accidents are 
common.  For items which have been underwater the process is 
considerably more difficult and can be expected to be more 
dangerous. 

ii. To date, no recoveries of sea dumped CW in international waters 
have been declared by any of our State Parties 

iii. Four State Parties have declared recoveries of OCW from coastal 
waters 

iv. Generally this is believed to have been OCW sea-dumped which 
washed ashore or was intended for sea dumping and did not 
make it to deep water – problems with Sea-dumped are 
consistant – frequently it is not where it’s supposed to be.  All 
declared and destroyed in accordance with provisions of CWC. 

 
v. These recoveries have all been declared, verified and destroyed 

in:  
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Slide 9, Italy 

vi. Italy 
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Slide 10, UK 

vii. UK 
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Slide 11, US 

viii. US  
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Slide 12, Japan 

ix. Japan. 
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Slide 13, Verification 

V. Verification of recovered Pre-1946 CW 
a. OPCW experience 

i. It is hard to match the experience OPCW has gained at recovery, 
storage and destruction sites for suspected chemical weapons.  At over 
75 sites in 17 countries, the Technical Secretariat has consistently 
applied a flexible approach, recognising that each site has different 
problems, each State Party different capabilities and resources. 

ii. Each site is different, each recovery is different and each of them needs 
to be evaluated on their own in order to determine the best way 
forward.  Some examples of the ways in which OPCW works with the 
SPs includes technical assistance, modification of procedures and in 
approval of special procedures.  In several cases we have provided 
technical assistance on site to help the State Party to determine if a CW 
hazard is present and to identify the level and type of hazard.  This is 
done as a technical assistance visit, separate from the verification 
process to help the SP which may find itself in a position beyond its 
background or experience.  Based upon the results of the TAV the SP 
may then decide its best way forward, destruction of conventional 
items or declaration of suspect CW.  TAVs of this sort have been done 
in locations such as Ethiopia, Viet Nam, and Panama. 
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Slide 14, TA  

iii. Technical assistance was also provided to a European State Party 
two years ago when they made a discovery of thousands of 
munitions, mostly conventional, from many different countries at 
one single site.  In the first week of assistance over 600 old 
chemical weapons were identified, segregated and packaged for 
eventual declaration and subsequent destruction at their 
destruction facility. 
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Slide 15, Japan, China 

iv. The TS has modified procedures to meet unusual circumstances 
in both Japan and China, allowing for the more efficient and 
effective recovery, verification and destruction of pre-1946 
weapons in a manner that made operations much smoother for 
the State Parties while still meeting the intentions of the 
Convention. 
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Slide 16, Special Procedures 

v. The OPCW recognised the difficult circumstances facing another 
European nation recently when it approved for the first time the 
movement of pre-1946 chemical weapons across the borders of 
two state parties for the purpose of destruction. 
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Slide 17, Conclusion 

VI.  
a. In summary, recovery and destruction of CW from land or sea is a 

difficult and dangerous process, and we recognise that there are many 
different views on how and if this should be done. 

 
b. Once recovered however, these weapons are subject to the Convention 

and must be verified and destroyed in a proper manner. 
 
c. Ultimately the goal of the CWC remains the safe destruction of CW.  

While we have not yet received any related information on intentions or 
activities regarding recoveries of Sea-Dumped CW by any of our State 
Parties, the TS stands prepared to make every attempt to work with 
them to meet their needs and assist the destruction process.  With 
transparency and communication all things are possible. 
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Slide 18, Questions? 
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3.3 Presentation on "Status Quo of chemical ammunition dumpsites in the Baltic Sea - 
Status quo, risks potentials and need for action", by Dr Marc Koch, Evonik New 

Energies 
 

 
Status Quo of chemical ammunition dumpsites in the Baltic Sea – 

Status quo, risk potentials and need for action 
 
 
1. Introduction 
 

At the end of World War II it was necessary to find a fast and economical way of disposal for the 
enormous quantities of no more required conventional and chemical ammunition from 
German and allied stocks. Usual methods of destruction like detonation, burning or even 
simple emptying soon emerged as very time-consuming and dangerous. Dumping at sea 
seemed to be the much more efficient and – concerning the general security – less 
problematic solution attempt. Environmental aspects and the issue of protection of the sea 
were completely ignored at that time. But sea dumping has not been a specific problem of the 
Baltic and Northern Seas but much more a worldwide practise. Figure 1 shows some 
dumpsites at the Northern Sea- and Atlantic coast: 
 

 
 
Figure 1: Chemical and conventional ammunition dumpsites in the „OSPAR Maritime Area” [OSPAR 2005]  
 

Details about type and amount of sea dumped conventional and chemical ammunition in the 
context of the demilitarisation of post-war Germany vary considerably; significant amounts of 
original documents have been destroyed. Trends indicate that the biggest part of 
conventional ammunition were dumped in the German coastal waters within the 12-nautical 
miles zone, while the both biggest dumping sites for chemical ammunition are located in the 
Skagerrak and the Bornholm Basin (see related map in the appendix).        
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Based on diverse accidents, especially concerning fishery, a discussion about possible risk 
potentials of dumped ammunition for humans and environment arose mid of the 1980’s in 
which context first assessments finished that a fairly long-term threat for the marine 
environment can not be ruled out and that the existing, quite considerable lacks of knowledge 
– especially concerning ecotoxicology – have to be filled by specific investigations. 
 

In the context of his PhD thesis (July 2006 until March 2009), the author worked on subaquatic 
dumpsites in the Baltic Sea, their risk potentials and resulting need of action. A very small part 
of the results of the mentioned work will be presented in the following; the complete 
dissertation will be available as free download in summer 2009 on www.marc-koch.net (in 
German).        
                  
 
2. Sea dumping of conventional and chemical ammunition 
 

Between 1935 and 1945 about 65,000 tons of chemical warfare agents were just produced by 
Germany, 25,000 tons of them – about 39% of the total amount – were mustard gas. After the 
Second World War, these chemical warfare agents were found filled in ammunition or partly 
unfilled in the allied occupation zones and amounted to a total quantity of chemical 
ammunition of at least 296,103 tons. Despite of partial storing or rather removal into war-
participating countries as well as initial destruction by conventional attempts as burning, 
detonation or simple emptying – that were not only very costly but also very dangerous and 
further very time-consuming – the most part of chemical ammunition was dumped into the 
North- and Baltic Sea immediately after the end of the Second World War. The main dumping 
sites for chemical ammunition are the Little Belt, the Bornholm Basin, Gotland and – to be 
considered as the border area between North- and Baltic Sea – the Skagerrak. 
 
The amounts of dumped chemical ammunition and unfilled chemical warfare agents in the 
central Baltic Sea amount to 45,000 to 65,000 tons based on first concrete assessments. 
Further, about 175.000 to more than about 250.000 tons of (mostly) chemical and highly 
explosive ammunition can be assumed to have been dumped together with at least 74 
transport ships in the greater area of the Skagerrak based on the investigations of the author. 
Public authorities are usually talking of a maximum of 36 ships in the central Skagerrak and 
further 9 ships in the Masekar region. The main dumping areas in the greater Skagerrak are 
shown in Figure 2 and described more detailed in the following: 
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Figure 2: Overview-like positioning of the main dumpsites for chemical ammunition in the Skagerrak 
area (satellite picture from Google Maps 2008, modified)  
 
 

 

The areas 1 to 4 are: 

- The dumpsite at “Lista” at the southern tip of Norway (Nr. 1); probably at least 7 ships 
were sunk here 

- The dumpsite south of “Kristiansand” also at the southern tip of Norway (Nr. 2) 

- The central and main dumpsite southern to “Arendal” (Norway, Nr. 3); probably at least 
43 ships were sunk overall at the Arendal-site and the Kristiansand-site  

- And the area of “Masekar” (Sweden) at the intersection between Skagerrak and 
Kattegat (Nr. 4); about 19 ships are assumed to have been sunk here  

  
Concerning conventional ammunition about 16 areas at the German Baltic coast are marked as 
“unrein Munition” (polluted by ammunition) on maritime shipping charts. Amounts of 
dumped ammunition in these areas are – in contrast to the related dumping activities in the 
North Sea where up to 1.5 Mio. tons of conventional ammunition have initially been dumped – 
completely unknown. However, a total amount of more than 100,000 tons of ammunition can 
be assumed, comprising for the most part conventional ammunition. The following Figure 3 
shows some of the known dumpsites as well as areas of suspect at the German coast: 
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Figure 3: Known ammunition dumpsites and areas of suspect at the German Baltic Sea coast  
              
 

A significant factor of uncertainty concerning the actual locations of dumping sites represents 
the so called “en route dumping”. This is about the uncontrolled dumping of ammunition 
already on the transport routes to the officially identified dumping sites. Based on this quite 
common practice, significant amounts of conventional and chemical ammunition have never 
reached their initial destination and are therefore stored in immediate vicinity of the coast.       
 

      
3. Risk potentials based on dumped ammunition 
 

The progressive corrosion and related leakage of ammunition located in oxygen containing 
water- and sediment layers result in a diffuse release of contained explosives and chemical 
warfare agents. 
 
In this context 21 different chemical agents (besides others adamsite, prussic acid, clark, 
lewisite, mustard, phosgene, sarin, tabun) and further 5 conventional ammunition contents 
(RDX, nitroglycerine, picric acid, TNT and phosphorus) were assessed in the dissertation. 
Concerning the chemical agents, the outcome was as following: 

- 16 of 21 (76 %) are highly or even extremely toxic based on their acute toxicity 

- 15 substances (71 %) are suspected to have carcinogenic, mutagenic or teratogenic 
effects or these effects are even scientifically proven 

- 10 substances (48 %) have got a significant potential for bioaccumulation – often 
based on their arsenic containing degradation products and/or products of hydrolysis 

- All 21 substances are dangerous or even very dangerous water pollutants 

- 8 substances (38 %) do contain arsenic and result in arsenic containing degradation 
products and products of hydrolysis 

- 10 substances (48 %) own – based on their relatively high water solubility and slow or 
even very slow velocity of hydrolysis – depending on specific dilution mechanisms, a 
significant potential for the creation of at least mid term persistent contamination 
plumes in the water column 

 Concerning the investigated explosives and phosphorus, the results are the following: 

- All 5 considered substances are suspected to have carcinogenic, mutagenic or 
teratogenic effects or these effects are even scientifically proven 
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- Phosphorus has got a significant potential for bioaccumulation 

- All 5 are dangerous water pollutants      

   
Further, the following factors have to be considered exemplarily as potential threats in the 
context of (chemical) ammunition dumpsites:  
 

- The possibility of access to the ammunition and especially chemical warfare agents in 
the context of terrorist and right-wing extremist activities based on the low water 
depths (0-30m) of a lot of dumping sites. 

- The catching of ammunition and its content by commercial fishing (at least 448 
incidents between 1985 until 2007 inclusive just on the part of Danish fishermen at 
Bornholm; see Figure 4) with resulting contamination of the catches, equipment and 
partly the crew as well as the danger of detonation of this ammunition. In 2005 three 
Dutch fishermen were killed in such an accident in the North Sea. 
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Figure 4: Numbers of incidents in the Danish fishery in the Baltic Sea 1895-2007 

- The basically constant endangering of the civil and commercial shipping by direct 
contact or rather too close convergence e.g. to still fully operative sea mines, by 
anchoring and eventual accidents (recent example: in 2001 a German containership 
run aground in immediate proximity to the Belgian ammunition dumping site 
“Paardenmarkt” (phosgene, clark, mustard gas). The destruction of a large number of 
ammunition-containers would have – based on the sudden release of significant 
quantities of contained chemical warfare agents and the close proximity to the 
residential buildings (< 2 km) as well as the nearby port of Zeebrugge – not assessable 
consequences for humans, environment and economy). 

- Landing of containers and ammunition as well as already flushed out contents on 
coasts and beaches (currently, especially the “amber problem” on the German Baltic 
island Usedom has to be considered in this context (white phosphorus in sea water 
looks like amber and is collected e.g. by tourists with dramatic effects when the 
phosphorus dries and automatically starts burning with temperatures of up to 1,300 
°C). 

- “Sudden release” of significant quantities of ammunition contents with not assessable 
consequences for the environment e.g. based on structural failure of sunken ships 
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loaded with hundred of tons of chemical ammunition or chain reactions based on self 
detonations 

- Self-detonations that are currently increasingly observed e.g. by investigations of the 
British ministry of defence (see following Figure 5).        

 
Figure 5: Detected confirmed self detonations at Beaufort’s Dyke [FORD ET AL. 2005] 

 
4. Basic remediation scenarios 
 

Concerning marine ammunition dumpsites and the resulting potentials of threat, there are the 
following basic remediation scenarios: 
 

 No remediation of areas with dumped ammunition (“Permanent disposal scenario”) 
 Partial remediation of areas with dumped ammunition (“By the way scenario”) 
 Complete remediation only of areas with high quantities of ammunition (“Hot spot 

scenario”) 
 Complete remediation of all known areas with dumped ammunition (“Full clean up 

scenario”) 
 

“Permanent disposal scenario” 

This scenario corresponds to the status of a permanent disposal site for dumped ammunition 
that stays untouched in situ at the site without securing and remediation attempts. Amongst 
other things the leakage, related to the progressive corrosion processes in the oxygen 
containing environment, results in an uncontrolled release of unknown quantities of partly 
highly toxic pollutants into the surrounding sediment and the free water column with still 
unknown mechanisms of effectiveness from a toxicological and ecotoxicological point of view. 
Effects can only be investigated by means of a very extensive monitoring that completely 
covers the related area. In case of a confirmed significant concentration – based on the well 
mapped-out monitoring – concrete securing and remediation measures have then to be 
taken.          
 

“By the way scenario” 

A related partial remediation might be realised e.g. by regular collections of stranded 
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ammunition and ammunition contents on the beach, especially equipped fishing boats as well 
as by normal construction works accompanying remediation measures. This attempt results in 
a continuous but diffuse remediation and securing progress. Concrete measures are not based 
on a setting of priorities by a risk assessment of a specific dumping site in comparison to 
others but solely on a collection of ammunition or contents by chance or rather accompanying 
tackling of dumping sites in the context of concrete building projects. This scenario represents 
a quite economical but – in the general context of basic risk potentials or rather related 
emissions – only less effective solution attempt.       
    

“Hot spot scenario“ 

This remediation attempt is – concerning its resulting securing and remediation measures – 
based on detailed considerations of individual cases and the related resulting assessments of 
threat of individual pinpoint dumping sites. The concentration on single pinpoint dumping 
sites may – considering the totality of dumpings – eventually lead to the so called “drop in the 
ocean” but enables – under consideration of threat potentials and the emissions on the bases 
of previous evaluations – highly efficient and quite economical securing and remediation 
measures.      
 

“Full clean up scenario“ 

The here intended full remediation and securing measures related tackling of all known and – 
by area covering investigations – still to be detected ammunition and ammunition contents 
containing areas represents at least from the emission related point of view – based on 
corresponding securing and remediation technologies – the most effective solution. However 
this attempt results in partly highly ineffective working measures and an enormous financial 
burden by extensive securing and remediation measures. An actual feasibility of this attempt 
seems not to be practical and also not to be convertible.   
      
5. Conclusion and recommendations  
 

There is an increasing global concern about ammunition dumpsites and their toxicological, 
eco-toxicological and risk related potential based on present scientific investigations as well as 
an increasing pressure to act based on ongoing corrosion processes, resulting emissions and 
increasing problems to handle the corroded ammunition.  
 

On the other side, there is a significantly increasing availability of technologies for safe 
recovery, handling and destruction of the (chemical) ammunition e.g. robotics, water cutting, 
appropriate transport measures as well as detonation chambers and plasma kilns.  
 

From the authors’ point of view, the solution attempt of the “Hot spot scenario” with the 
related securing and remediation of confirmed pinpoint dumpsites seems to be the most likely 
realizable alternative from a technical, emission related and economical point of view. The 
proposed concentration on the so called hot spots leads to a reduced but in the general 
context highly efficient solution attempt that does further result in a significant cost reduction 
compared to less efficient but more extensive measures. A remediation or rather partial 
remediation at least of hot spots is – from an ecotoxicological and general risk related point of 
view – considered as inevitable by the author.      
  

Basically can be stated that there is still a significant need of action and scientific investigation 
in the general topic of marine ammunition dumping sites (especially concerning locating, 
evaluation of the quantities of dumped ammunition, ecotoxicology, long-term effects etc.) and 
that related measures have to be taken immediately – especially concerning our sense of 
responsibility for future generations.          
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3.4 Remarks by Ambassador Vaidotas Verba, Permanent Representative of Lithuania 
to the OPCW 
 
 
Dumping of chemical weapons and munitions at sea has taken place and is the subject 
of considerable concern in a number of international forums. The deliberations and 
reports at the international forums were able to documents the biggest dumping of 
chemical weapons. The full extent of this dumping will never be known due mainly to 
inadequate documentation of operations at the time of dumping and the subsequent 
loss or destruction of records that may have been taken. They also were able to 
provide guidelines how to deal with these weapons, to minimise risks for people and 
environment. At the same time they were unable to make conclusive reports on the 
following important factors which include: threat of relocation of weapons as a result 
of drift, the present condition of the dumped munitions, long term effects on the 
environment. There is however a broad understanding that any seabed activities to be 
undertaken within or close to the locations of dumped chemical weapons should be 
subject to a full assessment of the potential risk prior to the approval of these activities 
by national authorities. 
 
I wish to stress that the topic of sea dumped chemical weapons is not new within the 
EU. It is discussed within different EU institutions and frameworks from different 
angles, including environment, economic consequences and security.  
 
In its decision, the European Parliament (Article 2 (b), Decision 2850/2000/EC) in 
setting up the Community framework for cooperation in the field of accidental or 
deliberate marine pollution, requires cooperation with a view to improving the 
“capabilities of the member States for response in the case of incidents involving spills 
or imminent threats of spills of oils or other harmful substances at sea and also to 
contribute to the prevention of the risk”.  
 
The London Convention of 1972 ant its Protocol of 1996 prohibit disposal of chemical 
and biological agents. 
 
Within the Convention for the Protection of the Marine Environment of the North-East 
Atlantic (the OSPAR Convention) which entered into force in 1998, different aspects of 
dealing with sea-dumped chemical weapons, including guidelines for fishermen, have 
been developed.  
 
The Chemical Weapons Convention which entered into force in 1997 bans production, 
acquisition, stockpiling, transfer and use of chemical weapons, and requires the 
destruction of all the stockpiles of chemical weapons. The Chemical Weapons 
Convention does not cover the chemical weapons dumped in sea before 1985. At the 
same time the Convention leaves for the Member States decision whether they declare 
sea-dumped chemical weapons.  
Lithuania supports the view that The Chemical Weapons Convention does not cover 
the chemical weapons dumped in sea before 1985. The Convention leaves for the 
Member States decision whether they declare sea-dumped chemical weapons. Despite 
the fact that Chemical Weapons Convention (CWC) does not deal with Chemical 
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Weapons dumped in sea before 1985, OPCW could serve as an important forum for 
voluntary discussions and cooperation between OPCW Member States, the Technical 
Secretariat and related international organisations on the issue of sea dumped 
Chemical Weapons.  
 
In the aftermath of the Second Review Conference Lithuania has conducted several 
activities, including organisation of a Seminar in Vilnius on perspectives of 
international cooperation on the sea-dumped CW. Lithuania has presented the 
problem within the United Nations First Committee and conducted a series of bilateral 
consultations. There is a growing understanding to engage international organisations 
in this issue of global coverage.     
 
Lithuania expects that the voluntary cooperation between the Member States and 
relevant international organisations within the framework of the international 
organisations and between the Governments, with EU financial support and expertise, 
and  could aim at:  
 
• Review of historical records to determine the number and “probable” locations of 

sites where CW could be disposed, the size of these sites, and the types of 
munitions dumped at these locations; 

 
• Release of information compiled from its historical review on an annual basis; 
 
• Sharing information on the disposal of sea-dumped chemical weapons with the TS 

and OPCW Member States; 
 
• Continuing activities to inform the public of the possible hazards of coming into 

contact with sea-dumped chemical weapons, and to continue efforts to identify 
appropriate actions to mitigate such hazards if contact does occur; 

 
• Developing and spreading materials for maritime industries to educate about the 

hazards of sea-dumped chemical weapons. These materials could include safety 
guidelines in the event that sea-dumped chemical weapons are accidentally 
retrieved from the seabed. 

 
We also hope the EU institutions will support and enter into cooperative activities with 
relevant international organisations with a view to improve the capabilities of the 
Member States for response in the case of incidents with sea-dumped chemical 
weapons.  
 
We should not afraid of injecting important issues related to chemical weapons, like 
sea-dumped chemical weapons, in the work of EU and other organisations. The 
agenda of the EU and the international organisations enriched with the important 
topic of sea-dumped chemical weapons will increase Member States’ interest towards 
the multilateral frameworks. 
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3.5 Study on "An introduction to the political and technical challenges posed by sea 
dumped chemical and conventional weapons: the case of the Baltic Sea", by John 
Hart, Stockholm International Peace Research Institute (SIPRI) 
 
 
See additional study EP/EXPO/B/SEDE/FWC/2006-10/Lot4/16 PE 406.998  
http://www.europarl.europa.eu/activities/committees/studies.do?language=EN 
 




