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Preface

In September 2001 the Belgian Federal OSTC Project "Evaluation of the Paardenmarkt
site" neared its conclusion. The problem of the "Paardenmarkt", an old hazardous munition
waste site off the coast of Knokke-Heist, is not unique. Large quantities of warfare, both
chemical and conventional, were dumped after WW1 and WW?2 in the (often shallow)
European seas, thereby forming a potential threat to the marine environment and the
densely populated European coasts. At this moment we do not have a ready-made
methodology to solve the complex problem of sea-dumped toxic warfare. Tackling the
problem calls for international co-operation and mutual exchange of information,
methodologies and results.

During recent years increasing research has been carried out on marine dump sites in
different European countries, including Russia. Attention has been paid to the tracking and
location of dumping grounds, to monitoring strategies, to corrosion and pollutant release, to
risk assessment and ecotoxicology. In order to assess the latest state-of-the-art in marine
dump site research and to allow the exchange of international experience and expertise in
this border-transgressing issue, an international workshop on "Chemical munition dump
sites in coastal environments" was organised in July 2001 in Gent, Belgium, by the Renard
Centre of Marine Geology (University of Gent).

The results of the workshop are presented in this volume. After a short introduction,
which sketches the historical background and sets the stage for the following chapters, the
papers in this volume have been loosely grouped into three main sections. A first section
deals with status assessment, focusing on different detection methods and monitoring
techniques. The following section stresses aspects of risk assessment, for instance related to
corrosion release, ecotoxicology and the washing ashore of munition. Finally the papers in
the third and last section focus on the national policy in a number of European countries
and the legal implications involved.

The workshop was organised in the framework of the Paardenmarkt evaluation project
(OSTC project MN/02/88). The project team involved the following partners: Renard
Centre of Marine Geology - Gent University; Magelas; G-Tec; TNO Prins Maurits
Laboratory (The Netherlands); Université Aix-Marseille III (France); Marine Biology -
Gent University; Civil Engineering - Gent University; Institute for Nature Conservation.
The participation of foreign partners supported an early international approach for a border-
transgressing problem.

The organisers gratéfully acknowledge the support of the Federal Office for Scientific,
Technical and Cultural Affairs (OSTC) and the Federal Environment Administration of the
Federal Ministry 'of Social Affairs, Public Health and the Environment.
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Chemical munition dump sites in coastal environments :
a border-transgressing problem

TINE MISSIAEN & JEAN-PIERRE HENRIET

Renard Centre of Marine Geology, University of Gent, Krijgslaan 281 - S8,
B-9000 Gent, Belgium

Introduction

The problem posed by sea-dumped chemical weapons deserves considerable international
attention: the amount of these weapons dumped in the North European seas since the end of
World War I runs into hundreds of thousand of tons at least. The toxic warfare, often
dumped in relatively shallow waters and areas of active fishing, not only represents a
serious threat to the marine environment but also to the often densely populated European
coasts. Because many dumping operations were carried out secretly, it is not always clear
who can be held responsible. Some dump sites are located in international waters (and thus
beyond any particular nation's responsibility), although more often dumping operations
were carried out in territorial waters near the borders of neighbouring states.

Highly toxic material has time and again showed up, for instance when retrieved in
fishing nets or washed ashore on beaches, attracting local media coverage only.
Nevertheless, this issue has not always been given adequate and comprehensive scientific
attention. In fact, the problem has been neglected for a long time at the international level,
and some countries which conducted dumping operations have only recently made official
data available.

There were a number of reasons for the decades of delay in addressing this problem. For
one thing the issue is politically sensitive because it raises the problem of accountability,
and the government bodies of both the states that carried out the operations and those
bordering the dumping areas were reluctant to tackle this sensitive problem (especially
during the Cold War). These political obstacles have mostly been removed now. Another
factor is the complexity of this matter, which requires comprehensive and profound
expertise and therefore involves a huge commitment of financial and technological
resources.

In recent years, however, sea-dumped chemical weapons have been the subject of
growing concern in a number of international fora and workshops. Although the full extent
of the dumping operations still remains unclear (due a lack of documentation and loss or
destruction of records), a large number of dump sites have been documented.

Historical background

Chemical weapons (CW) were first used on a large scale in the battle of Ypres in April
1915. During the entire First World War a wide range of toxic warfare agents was produced
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(at least 40 different compounds) and employed on the battlefields. An estimated 1.45
billion shells were fired during the war; about 66 million of these contained toxic agents.

Outrage at the effects of chemical warfare led to the signing in 1925 of the Geneva
Protocol for the Prohibition of the Use of Asphyxiating, Poisonous or Other Gases, and
Bacteriological Methods of Warfare. Strangely enough the treaty did not forbid the
development, production and possession of these weapons. A large number of nations
signed the treaty, but also expressed that they should maintain the right to retaliate any
chemical attack on their territory with the same means, as well as the right to use chemical
weapons against non-signatories of the protocol.

The invention of organophosphor compounds (a.o. Sarin, Tabun and Soman) in the
1930's and 1940's gave a new dimension to chemical warfare. During World War II no
chemical weapons were employed, although large stocks were produced by Germany, the
US, Japan, the Soviet Union and the UK. In 1945 the allied countries installed an inspection
committee charged with the detection, dismantling and recovery of the - mainly German -
CW stocks. At that time dumping at sea was considered the best and most practical solution
to get rid of these old CW stocks, thereby completely ignoring the consequences for the
environment.

Also after World War II the production of CW continued, and on several occasions
chemical weapons were deployed at war (a.o. in Vietnam, Yemen, Kurdistan, Iraq, Iran).
For decades dumping at sea remained a widely used method to reduce old or obsolete
stocks. With the growing environmental protest in the 1970's the number of dumping
operations at sea gradually declined, and in many countries it is nowadays forbidden.

A first important step in dealing with the problem of unconventional weapons was made
in 1972 with the opening for signature of the "Biological and Toxic Weapons Convention"
(BTWC). The treaty forbids the development, production and storage of bacteriological,
biological and toxin weapons. The BTWC entered into force in 1975.

During the 1980's further steps were taken towards a convention banning chemical
weapons. Many years of hard effort finally led to the signing of the "Chemical Weapons
Convention" (CWC) in 1993. The CWC prohibits the development, production, stockpiling
and use of chemical war material for military purposes and calls for the destruction of the
present stocks. The parties to the CWC need to clarify the status of sea-dumped chemical
munitions under the convention. The CWC, however, provides no incentives to recover
chemical weapons that were sea-dumped before 1985. If CW are recovered their status
under the CWC may be uncertain as declarations of such recovery are voluntary and the
treaty contains no explicit destruction requirements for such recovered munitions.

As a result of the growing environmental awareness the Convention for the Prevention
of Marine Pollution by Dumping from Ships and Aircraft (Oslo Convention) was signed in
1972. 1t entered into force in 1974. In that same year the Convention for the Prevention of
Marine Pollution from Land-Based Sources (Paris Convention) was signed, entering into
force in 1978. In 1992 both conventions merged into the new Oslo-Paris Convention for the
Protection of the Marine Environment of the Northeast Atlantic (OSPAR Convention),
which entered into force in 1998.

In 1974 the first Convention for the Protection of the Marine Environment of the Baltic
was signed (Helsinki Convention). In 1992, a new Convention was signed by all the
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countries bordering on the Baltic Sea and by the European Economic Community. The new
1992 Convention entered into force in January 2000. The governing body of the
Convention is the Helsinki Commission or HELCOM.

It is generally accepted that CW cannot be openly dumped at sea today. The CWC
explicitly forbids the dumping of CW in any body of water for its state parties (Verification
Annex, Part IV(A), § 13). The OSPAR and HELCOM Conventions forbid the dumping of
toxic waste at sea; however in these treaties no explicit reference is made to war material.
Still, there is no other way than considering a chemical warfare agent as a toxic substance:
this characteristic is at the heart of the definition of chemical weapons.

Major CW dump sites

Although sea-dumping of CW started already after World War I, the first intensive
dumping efforts came right after World War II. Between 1945 and 1948 some 300,000 tons
(gross weight) of CW were recovered on German territory (HELCOM CHEMU 1994,
Anon. 1993). By far the largest part of these weapons (according to Stock (1996) as much
as 85%) were dumped in the Baltic Sea and Skagerrak Strait on the orders of the British,
Russian and American occupation authorities. Up to now over 80 conventional and chemical
munition dump sites have been identified in the North Sea and Northeast Atlantic,
excluding the Baltic Sea (OSPAR 2002). However this list is probably not complete -
according to Paetzel (this volume) at least 5 known Norwegian dump sites, located in the
Skagerrak and in fjords, are not included.

At least 170,000 tons of CW were dumped in the Skagerrak (HELCOM CHEMU 1994,
Anon. 1993; Stock 1996, Duursma 1999; Laurin 1997). The main dump site is located in
the Norwegian Trench, south of Arendal, where 9 ships (containing roughly 30,000 tons of
CW) were sunk by the American authorities (operation "Davey Jones Locker"), and more
than 30 ships (containing over 125,000 tons of CW) were sunk by the British authorities
(Stock 1996; Laurin 1997; Frondorf 1996; Fonnum 1993). At least 9 ships (some
estimations mention 16 ships) were scuttled by the British authorities off the Swedish coast,
25 miles west of Méaseskér (Laurin 1997; Granbom 1996). The total content of CW is
unknown, but at least 2 ships loaded with 20,000 tons of CW were sunk here (Granbom
1996).

In the Baltic Sea at least 50,000 tons of CW were dumped by the Russian, British and
German authorities. Most of the munition was thrown over the side of the ship, in some
cases entire ships were sunk. The largest dump site is located off Bornholm, where over
40,000 tons of CW were dumped. Other dump sites include the Little Belt, where 2 ships
loaded with 69,000 Tabun shells and 5000 tons of CW were dumped, and the Gotland
Basin, 70 miles west of Liepaja, where 2000-5000 tons of CW were dumped (HELCOM
CHEMU 1994; Anon. 1993; Duursma 1999; Laurin 1997). There are also indications that
the munition was partially thrown over board during transport to the Baltic dump sites, but
the exact amount is not known (Laurin 1997; Andrulewicz 1996).

Large quantities of CW were also dumped in the North Sea after World War II. Off the
Norwegian west coast the United States dumped two vessels containing 4500 tons of CW
(Laurin 1997; Frondorf 1996). Several ships were also scuttled near the island of
Helgoland. Off the German coast ammunition (mainly conventional) was dumped on a
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