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Executive Summary 
 
Potential environmental and human health effects resulting from the dumping of World War I 
and World War II-era conventional and chemical weapons in the Baltic Sea are of continuing 
concern. It is not possible to identify, and safely recover or otherwise ‘remediate’ all of the 
munitions that have been dumped. Some munitions will continue to be uncovered 
inadvertently. Therefore, procedures for the identification and reporting of recovered 
munitions should be maintained and, where possible, strengthened. Estimating an overall cost 
for the recovery and remediation of all dumped munitions is problematic. A standard 
operating procedure for the disposal of such weapons is to detonate individual munitions that 
are judged to pose a clear and present threat. Techniques for locating and handling munitions 
at varying depths and databases of geographic, environmental and other information continue 
to be developed. 
 
The paper recommends that any policy approach to the recovery and remediation of dumped 
munitions should be reasoned and balanced. Any decision to recover or remediate dumped 
munitions should be informed by technical and scientific requirements, and any policy 
process should be guided by these principles. Further efforts should be carried out to achieve 
common understanding on risk (quantitative and qualitative) and the implementation of 
appropriate risk management strategies. 
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I. Introduction 
 
Potential environmental and human health effects resulting from the dumping of World War I 
and World War II-era conventional and chemical weapons in the Baltic Sea are of continuing 
concern. It has been estimated that 30–40 000 tonnes of chemical weapons have dumped in 
the Baltic Sea,1 while perhaps five times this amount of conventional munitions have been 
dumped.2 The quantities dumped cannot be ascertained with precision. Areas with large 
quantities of dumped munitions in the Baltic Sea include the Skagerrak straits and the 
Bornholm Basin.  
 
Smaller quantities of munitions can, in principle, be uncovered anywhere, including in and 
around harbours and near military facilities. Knowledge of possible dumping by the former 
Soviet Union in the Baltic Sea is less well-known than dumping by other states. The 
progressive corrosion of the munitions has prompted concern that unstable munitions pose a 
growing and significant threat which will result in clear, measurable effects in the near future. 
There is concern, for example, that the level of arsenic in the food chain will increase through 
the leakage of chemical warfare agents that contain the metal (e.g., lewisite). The dumping of 
munitions has also received attention as a consequence of the laying (actual and planned) of 
sea cables and pipelines, as well as the inadvertent raising of munitions in fishing nets. 
Fishermen in the Baltic Sea generally recover munitions with their catches in the Baltic Sea 
every year and these incidents are tracked by the Helsinki Commission (HELCOM) - the 
governing body of the 1992 Convention on the Protection of the Marine Environment of the 
Baltic Sea Area. While some munitions are subsequently disposed of by explosive ordnance 
(EOD) specialists, fishermen typically release the munitions over the side for safety reasons 
and in accordance with recommended guidelines. Some munitions have also sometimes 
washed onto shore. 
 

II. Technical factors 
 

                                                 
1 See, for e.g., Missianen, T., Paka, V. and Emalyanov, E., Modelling of Ecological Risks Related to Sea-
Dumped Chemical Weapons, MERCW, p. 5, <http://www.fimr.fi/en/tutkimus/muututkimus/mercw/news.html>; 
and Beddington, J. and Kinloch, A. J., Munitions Dumped at Sea: a Literature Review (Imperial College: 
London, June 2005). In general such estimates probably combine the weight of the agent and munitions body. 
During the negotiations of the 1993 Chemical Weapons Convention (CWC) parties began to distinguish 
between the two and often referred to agent weight only, except when considering ‘munitions and devices’. See 
CWC, Article II, para. 1. 
2 Estimating the amounts is problematic partly because of poor record keeping. The percentage of chemical 
munitions produced has rarely exceeded 10 per cent total munition production. Although the percentage of 
chemical munitions fired during World War II (1916-1918), eventually approached approximately one-third of 
Total munitions produced. However, there was a higher desire to dispose of chemical weapons following both 
world wars partly because some conventional stocks were more stable and were more likely to be held over for 
further use. Another general factor underlying the decision of whether to dump included the calibres of the 
various states’ weapon systems and general force requirement planning. For example, the british howitzers used 
to fire 18 pound projectiles were not suitable for firing german shells because germany did not produce shells of 
the correct calibre (i.e., 84 mm shells). In addition to the diameter, there were such questions as shell length and 
whether they fit into breech of a given artillery piece. 
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While the cost of recovering or remediating dumped munitions is uncertain,3 the Baltic Sea 
has special characteristics that allow for salvage operations more readily than in some other 
seas. For example, it has an average depth of 55 meters and although its maximum depth is 
459 meters, it is usually not deeper than about 130 meters—even in areas where no land is 
visible. The Baltic Sea also has generally weak currents, which means that it is readily 
accessible to divers and is well within the operating limits of remote operated vehicles 
(ROVs). The Baltic Sea is also one of the better studied bodies of water by scientific 
researchers thanks in part to the work of the HELCOM. 
 
A number of techniques can be used to survey dump sites, including through the use of 
magnetometers, side scan sonar and sub bottom profilers. Researchers sometimes tow side 
scan sonar ‘fish’ to locate shipwrecks. ROVs, and possibly divers, can then be used to 
visually inspect objects of interest. Geophysical samples can also be taken. Finally, all such 
information can be loaded into a computer-integrated system that includes geographical 
coordinates and the precise physical characteristics of any number of objects. 
 
Relevant characteristics of dumped munitions that should be taken into account during any 
search and recovery include: (a) the munitions often have their fuses attached, (b) the 
munitions were usually packed into boxes or containers, but they may have also been 
dropped into the water individually (i.e., the munitions are ‘loose’), (c) the records on the 
location, munitions type and fill are incomplete, (d) the current state of the munitions (i.e., 
stability) is uncertain, (e) dump sites may consist of a mix of chemical warfare agents and 
munitions type, (f) some of the agents may have decomposed completely or to have degraded 
heavily, while others may remain largely viable and (g) some states may be reluctant to fully 
share their information on sea dumping.4 
 
The range and type of explosives and munitions designs are very broad, as are the 
environmental fate of their degradation products and the by-products of their detonation. 
Prior to use, munitions typically employ a fuse and a burster charge system to disseminate 
their payload. It is the burster charge that detonates the main high explosive (HE) or disperses 
the chemical warfare agent.5 Some munitions are stored with their fuses attached, while 
others are not. Air bombs also typically employ a fuse assembly. Thousands of types of 
munitions (e.g., artillery shells, air bombs, mines) have been dumped in the Baltic Sea either 
individually (i.e., ’loose’) or encased or loaded into ships that were then scuttled6. If the 
munition is fused, there is a greater risk that any movement will result in a detonation. 
 

                                                 
3 Cost analysis and related factors deserve separate treatment beyond the scope of this report. In broad terms, 
sea-based operations will cost more than those that are land-based. Also, stockpiled (i.e., munitions that are 
manufactured and then placed in storage) are easier to dispose of than old or abandoned munitions recovered 
from the field. Conventional disposal programmes are larger than chemical ones. However, the unit cost of 
destruction of conventional munitions is lower. The EU has extensive experience in the destruction of 
conventional munitions, including in the former Soviet Union. The US programme to destroy its stockpiled 
chemical weapons totaling approximately 32 000 agent tonnes will eventually cost more than 40 billion dollars. 
However, part of this cost is a conseqence of opposition by some to incineration which has contributed to delays 
while available destruction technology options are periodically assessed. 
4 Based on Heaton, H. and Stock, T., ‘Recovered sea-dumped chemical weapons—possibilities for on– and off–
shore treatment’, First International Conference of Chemical and Conventional Munitions Dumped at Sea, 
Halifax, Nova Scotia, Canada, 9–11 Oct. 2007, presentation slides, p. 5. 
5 The chemical warfare agent in some air bombs is dispersed by air flow. 
6 Deliberately sinking a ship by allowing water in. 



 

 3

Some munitions were disposed while grouped according to their type. It is simpler to 
implement remediation strategies for groups of munitions that are similar in design and fill. It 
can be exceedingly difficult to systemize and scale up remediation operations where small 
numbers of munitions must be recovered individually or where the munitions are mixed in 
terms of type and condition (i.e., at various stages of stability). 
 
Although there have been reports of detonations in the Beaufort’s Dyke (off the west coast of 
Scotland) and elsewhere, apparently from munitions-filled ships that were scuttled, the 
overall risk of spontaneous explosions of dumped explosives is low. This is because 
explosives are hydroscopic and moisture will therefore reduce their sensitivity and strength of 
detonation. Also many ships and loose munitions are progressively becoming embedded into 
the bottom sediment, sometimes to a depth of several metres. 
 
Although much effort has been devoted to attempt to determine corrosion rates, the results 
have been ambiguous. Some munitions are deeply embedded in sediment and are 
experiencing extremely low rates of corrosion, while other munitions have corroded through 
and their fill has completely hydrolysed.7 Both situations may be encountered at a single site. 
 
Technology exists for coping with small numbers of munitions dumped in shallow waters. 
The most common approach to destroying uncovered munitions is to attach a donor charge 
and explode them in situ. Munitions recovered by fishermen who do not follow the standard 
procedure of returning them to the sea, may be dealt with on land by EOD specialists. 
 
Incineration and explosive containment detonation chambers are the most well-developed 
techniques for destroying old chemical munitions. Rotary kilns consist of controlled thermal 
detonation of munitions along with the treatment of off-gases. Temperatures must be high 
enough (up to 1500 degrees Celsius) to break the chemicals into their elemental states (e.g., 
nitrogen, oxygen, sulphur). The formation of harmful combustion by-products (e.g., 
chlorinated dioxins) can be minimized or prevented by using ‘quick quench’ systems that 
bring down the temperature past the range where such compounds are formed. Possible 
combustion products, such as sulphur oxides and hydrogen chloride, are typically ‘scrubbed’ 
using a caustic alkaline solution and activated charcoal filters. Heavy metals can also be 
precipitated from the off-gasses. Various other techniques have been developed to deal 
primarily with stockpiled munitions, including chemical warfare agents stored in bulk. These 
techniques and associated technologies are generally poorly suited to sea-borne recovery and 
destruction operations. There are also international restrictions on the use of incineration 
ships (see below). Storage of munitions also pose health and other hazards. Therefore any 
recovery operation should be combined with immediate remediation. Longer-term storage 
should be avoided because of the additional safety risks entailed. 
 

III. Environmental considerations 
 
The consideration of environmental effects of munition components and the maintenance of 
safety during any recovery and remediation effort is partly dependent on the ability to detect 
and characterise known and possible chemical interactions. The fate of chemicals in the 
environment and associated toxicological assessment are complex topics. Consideration of 
the possible adverse effects can be categorised according to the factors that affect the 

                                                 
7 Decomposition of a chemical compound by reaction with water. 
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behaviour of toxic agents in air, water and soil. The effect of sediment on toxic agents 
depends on the various physico-chemical processes of different types of sediment under 
various conditions and related factors such as leaching properties and bacteriological 
processes. Key variables affecting the hydrolysis of toxic substances include: temperature, 
concentration of metal ions, ion strength, pH, pressure and temperature. Examples of pressure 
include that possibly generated by chemical reactions inside a munition body and the outside 
pressure exerted by water on dumped munitions. The interaction of chemical processes with 
marine organisms must also be considered. 
 
Millions of chemicals can be theoretically synthesised or searched using databases of existing 
chemicals and molecular modelling software. Accessing such information would help to 
inform consideration of the numerous combinations of chemical compounds that may be 
associated with munitions in situ and during possible destruction operations. The ability to 
characterize the molecular structure of trace amounts of chemicals continues to improve, 
including through the use of gas chromatography/mass spectrometry (GC/MS) analytical 
techniques. Such techniques may be able to detect chemical reactions at the micro-level, 
including interactions involving various pollutants. It is also important to distinguish between 
acute and chronic toxicity. The amount of a toxic chemical sufficient to kill fifty per cent of 
organisms exposed (LD50) does not necessarily reflect the possible longer-term health effects 
of lower level exposure. (Acute toxicity = toxic effects from a single exposure. Chronic 
toxicity = toxic effects from long term exposure (e.g. over years)). 
 
The explosives 2,4,6-trinitrotoluene (TNT) and hexogen (RDX), as well as propellants, 
pyrotechnics (e.g. hexachloroethane), tracer/illumination rounds (e.g., barium salts) and their 
degradation products are toxic to sea life at varying levels. What constitutes a low or high 
level of toxicity is a matter of some debate as is the role of dilution factors. Munitions contain 
various heavy metals some of which (e.g., lead and mercury) are known to be highly toxic. 
Some munitions contain batteries as part of their fuse assembly, while some chemical warfare 
agents contain arsenic compounds. Arsenic is a metal that can occur in inorganic or organic 
form. Harmful metabolites8 may result when arsenic compounds that are in organic form (i.e., 
the compound contains carbon) are taken up by organisms.9 The fate of arsenic (both in 
organic and inorganic form) is a longstanding concern in relation to sea-dumped chemical 
weapons. Russian researchers have reported a ‘high dispersion and sharp anomalies’ of 
arsenic levels reaching up to 200 mg/kg at the Måseskår dumpsite in the Eastern Skagerrak 
region. This could imply that chemical warfare agents containing arsenic are the source.10 
The information on whether this is actually the case remains ambiguous. 
 

                                                 
8 Metabolites are the intermediates and products of metabolism. The term metabolite is usually restricted to 
small molecules. A primary metabolite is directly involved in normal growth, development, and reproduction. A 
secondary metabolite is not directly involved in those processes, but usually has an important ecological 
function.  
9 Arsenite (arsenic with a valence of 3) and arsenate (arsenic with a valence of 5) are the principal inorganic 
forms of arsenic. Arsenic is found in small quantities in the soil, water and and air, as well as in the Earth’s 
crust. An estimated 65 per cent of the arsenic in the environment has been introduced artificially, such as 
through smelting and the operation of coal-fired power plants. Valence is the number of chemical bonds formed 
by the atoms of a given element. Thus arsenic with a valence of 3 will form three chemical bonds. 
10 Missianen, T., Paka, V. and Emalyanov, E., Modelling of Ecological Risks Related to Sea-Dumped Chemical 
Weapons, MERCW, p. 46, <http://www.fimr.fi/en/tutkimus/muututkimus/mercw/news.html>. 
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The organophosphorus nerve agents hydrolyse to relatively non-toxic products (see Table 1).  

Table.1 Selected Chemical Warfare agents and some possible hydrolysis products11 
 
Chemical agent  US code  Hydrolysis products 

name    
Adamsite   DM  HCl, diphenylarsenious oxide* 
Chlorine    —  HCl, HOCl 
Cyanogen chloride  CK  HCl, CNOH 
Hydrogen cyanide  AC  NH3, NCOOH 
Lewisite    L  HCl, Chlorovinylarsenious oxide** 
Mustard (sulphur)  H  HCl, (CH2CH2OH)2S 
Mustard (distilled sulphur)  HD  HCl, (CH2CH2OH)2S 
Mustard/lewisite mixuture  HL  HCl, (CH2CH2OH)2S, chlorovinylarsenious oxide*** 
Phosgene    CG  HCl, CO2 
Sarin     GB  HF, isopropyl alcohol 
Soman    GD  HF 
Tabun     GA  HCN, H3PO4 
 
* Diphenylaminearsenious oxide (C6H4(As(OH)=O)(NH)C6H4 is a more likely hydrolysis product than 
diphenylarsenious oxide ((C6H5)2As(OH)=O) 
** Chlorovinylarsine oxide (Cl-CH=CH-As=O) is a more likely hydrolysis product than chlorovinylarsenious 
oxide (Cl-CH=CH-As(OH)=O) 
*** Chlorovinylarsine oxide (Cl-CH=CH-As=O) is a more likely hydrolysis product than chlorovinylarsenious 
oxide (Cl-CH=CH-As(OH)=O) 
 
However, the blister chemical warfare agent, sulphur mustard, poses a continuing risk to 
fishermen mainly because it develops a crusty exterior at sea water temperatures while the 
interior remains viscous over a period of decades. When the crust is broken (e.g., when a 
shell taken onboard a ship in a fishing net), the viscous mustard inside may contaminate the 
ship and its crew.12 Some research has also been done on whether pools of the choking agent 
phosgene might temporarily form on or near the sea-bed at temperatures near 0 degrees 
celsius before being hydrolysed (to carbon dioxide and hydrochloric acid).13 The risks posed 
by the possible formation of such pools are low and their existence would probably not last 
longer than several seconds. There have also been periodic discussions of the possible rising 
of bubbles of toxic gases from organophosphorus nerve agents. However, there is little 
indication that such bubbles have actually formed and, if they did, that they would pose a 
significant health hazard as they would almost immediately dissipate and hydrolyze with 
little, if any, remaining when reaching the surface. 
 
Most injuries that have been reported from incidental exposure have involved contact with 
explosives, phosphorus rounds and sulphur mustard burns. 
 

                                                 
11 Military Chemistry and Chemical Compounds, Field Manual FM 3–9, Department of the Army, Oct. 1975. 
12 It is extremely difficult, if not impossible, to entirely decontaminate large ships that have been internally 
contaminated with sulphur mustard. 
13 See Livingston, J., Solleux, R. and Doust, E., ’An Evaluation of the Hazards from Phosgene Munitions 
Dumped into Beaufort’s Dyke’, presented at ‘International Seminar on Sea-Dumped Chemical Weapons: 
Perspectives of International Cooperation’; Ministry for Foreign Affairs, Republic of Lithuania; 30 Sep.–1 Oct. 
2008; Vilnius, Lithuania. 
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IV. Legal obligations and responsibilities 
 
Any recovery or remediation of dumped chemical weapons will also have to take into 
account the provisions of the 1993 Convention on the Prohibition of the Development, 
Stockpiling and Use of Chemical Weapons and on Their Destruction (Chemical Weapons 
Convention, CWC). The CWC does not require the recovery of chemical weapons dumped if 
dumping occurred prior to 1 January 1985. However, any chemical weapon that is recovered 
(either from land or water) must not be re-disposed of through dumping, burial or open-pit 
burning and its recovery and disposal should be reported to the Organisation for the 
Prohibition of Chemical Weapons (OPCW), based in The Hague.  
 
The CWC also contains special provisions on old and/or abandoned chemical weapons. For 
example, there is a principle that a party that abandons chemical weapons on the territory of 
another state without the latter’s consent should bear the financial cost of destruction. Such 
points have implications for the dumping of munitions partly because they were not 
necessarily under the jurisdiction or control of the state that manufactured them. The parties 
to the CWC also generally wish to limit the cost of treaty implementation. Any recovery or 
remediation effort done carried out within the CWC context would therefore reflect such 
factors. To date, no intentional recoveries of dumped munitions have been reported to the 
OPCW. However, four states have reported the inadvertent recovery of small numbers of 
chemical munitions in coastal waters worldwide.14 
 
Various environmental agreements such as those dealing with marine sanctuaries and the 
control of pollution may also be relevant to the consideration of dumped munitions. Such 
agreements include the Convention on the Prevention of Marine Pollution by Dumping of 
Wastes and Other Matter 1972 (London Convention), the 1996 London Protocol (to the 1972 
London Convention), the 1972 Oslo Convention on Dumping Waste at Sea, the 1974 Paris 
Convention on Land-based Sources of Marine Pollution and the 1991 Convention on 
Environmental Impact Assessment in a Transboundary Context (Espoo). The 1996 London 
Protocol covers wastes generated at locations where no land disposal alternatives are 
available and the disposal of materials for which there is concern regarding their physical 
impact as they come into contact with the sea-bed. It also prohibits incineration at sea except 
during emergencies. The protocol is part of broader efforts to implement integrated coastal 
management strategies. Both London agreements are implemented by the International 
Maritime Organization (IMO). In 2003 the parties to the Espoo Convention adopted the Kiev 
Protocol on Strategic Environmental Assessment (SEA) which will require the parties to 
evaluate the environmental impact of various waste management activities, some of which 
could be applicable to the shipment and disposal of munitions and the products of their 
destruction. SEA has not entered into force. 
 
There is no common understanding on whether dumped munitions should be handled 
primarily within the environmental context or the arms control and disarmament context and 
some states are opposed to the OPCW taking a lead role in this area. Any activities on the 
environmental side may also wish to take into account the work of the Convention for the 
Protection of the Marine Environment of the North-East Atlantic (OSPAR Convention) and 
the IMO secretariat. 
 

                                                 
14 The identities of these states has not yet been made officially public. 
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V. Recent developments and activities 
 
Perhaps most of the authoritative information on chemical weapons dumped in the Baltic Sea 
has been made available through the work of the 1992 Ad Hoc Working Group on Dumped 
Chemical Munitions of the Baltic Marine Environmental Protection Work (HELCOM 
CHEMU). The papers tabled during these meetings have served as standard references.15 
 
Nord Stream AG, a German–Russian business consortium, currently plans to operate, starting 
in 2010, a 1200-kilometre gas pipeline, worth an estimated €5 billion, which will link Viborg, 
Russia, and Greifswald, Germany, with the originally proposed route running down the 
middle of the Baltic Sea and passing off the southeast side of Gotland. There is concern that 
the detonation of a single munition may be sufficient to rupture the pipeline.16 According to 
one estimate, some 100 000 tonnes of unexploded World War II munitions lie in the path of 
the projected pipeline. There is concern that any disturbance of the site could damage 
adjacent ships. The consortium is currently screening the sites over which the pipeline would 
run to ensure that it does not disturb munition dump sites and sites of historical importance. 
Some 90 investigators have carried out a seabed survey to collect sediment samples and 
screen for submerged objects along a 2 km wide corridor. More detailed screening, down to 
10 cm, has been carried out in a 15 metre wide installation corridor.17 The initial proposed 
route will now be modified. In September 2008 the consortium announced that it will adopt 
an ‘optimised’ route around Bornholm along the southern, rather than northern, route (the so-
called S-route). It took the decision partly on the basis of about 100 soil samples which were 
taken in Danish waters and tested by the Danish Hydraulic Institute (DHI) and the Finnish 
Institute for Verification of the Chemical Weapons Convention (VERIFIN). Denmark’s 
National Environmental Research Institute (NERI) will shortly issue a final report on these 
test results and Nord Stream will issue a detailed assessment of the S-route in accordance 
with the provisions of Espoo.18 
 
The HELCOM CHEMU work began in 1992 a series of meetings among countries with an 
interest in chemical weapons that have been dumped in the Baltic Sea. HELCOM’s final 
report identified five locations where fishing vessels were advised not to anchor or fish with 
bottom tackle (see Table 2). It also recommended continued information collection and study 
of the issue and concluded that the state of recovered munitions ranged from some which 
were intact, to others that were completely corroded and contained no chemical warfare 
agent. The report also contains guidelines for contracting parties to the convention on how to 
deal with chemical weapons.19 

                                                 
15 Helsinki Commission, Baltic Marine Environment Protection Commission, 
<http://www.helcom.fi/home/en_GB/welcome/>. See also Eds. Stock, T. and Lohs, K., The Challenge of Old 
Chemical Munitions and Toxic Armament Wastes, SIPRI Chemical & Biological Warfare Studies no. 16 
(Oxford University Press: Oxford, 1997). 
16 This possibility was discussed during the conference: ‘International Seminar on Sea-Dumped Chemical 
Weapons: Perspectives of International Cooperation’; Ministry for Foreign Affairs, Republic of Lithuania; 
30 Sep.–1 Oct. 2008; Vilnius, Lithuania. 
17 ’Munitions survey in Gulf of Finland currently underway’, Facts About the Natural Gas Pipeline Across the 
Baltic Sea, no. 5 (Jan. 2008), p. 2. 
18 ‘Nord Stream presents optimised route in Bornholm Area’, 2 Sep. 2008, <http://www.nord-
stream.com/en/news-list/news/news-detail/article/nord-stream-presents-optimised-route-in-bornholm-
area.html?no_cache=1&tx_ttnews[backPid]=1&cHash=3e4766d5ce>. See also United Nations Economic 
Commission for Europe, <http://unece.org/env/eia/>. 
19 ‘Final report of the ad hoc Working Group on Dumped Chemical Munition (HELCOM CHEMU) to the 16th 
meeting of the Helsinki Commission’, Mar. 1995. 
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Table 2. Areas identified by the Helsinki Commission where fishing vessels should not 
anchor or use bottom tackle 
 

Parallels      Meridians  
A. 55° 50’ north and 55° 40’ north   18° 30’ east and 20° 00’ east 
B. 54° 50’ north and 55° 30’ north   14° 30’ east and 16° 30’ east 
C.  54° 45’ north and 54° 52’ north   10° 00’ east and 10° 20’ east 
D.  58° 10’ north and 58° 25’ north   09° 10’ east and 09° 50’east 
E. 58° 07’ north     10° 47’ east  
Source: ‘Final report of the ad hoc Working Group on Dumped Chemical Munition (HELCOM CHEMU) to the 
16th meeting of the Helsinki Commission’, Mar. 1995, p. 13. 

In 2008 the Modelling of Ecological Risks Related to Sea-dumped Chemical Weapons 
(MERCW), worth €2 250 000, funded under the European Commission Framework 
Programme 6, is scheduled to be completed. The purpose of this project has been to study 
chemical weapon munition dump sites in the Baltic Sea and Skagerrak area in order to assess 
the environmental risks posed to humans and the environment.20 The project developed an 
integrated geophysical, geo- and hydro-chemical, hydrographical and hydro-biological site 
investigation. It aimed to model the release, migration and degradation of toxic compounds 
and their degradation products. The project , began in mid-2006 when a geophysical and 
hydrographical survey was carried out in the Bornholm Basin. The first half of the MERCW 
project took magnetometric readings, while the second part took acoustic readings. 
Researchers have also carried out hydrographic measurements and sediment sampling 
throughout the exercise. 
 
In September 2008 the European Network on Coastal Research (ENCORA) initiative, 
launched in 2006 and co-funded by the European Commission Framework Programme 6, 
issued a European Action Plan to address the issue of fragmentation in European approaches 
to coastal and marine management. It is estimated that there are over 300 institutes and 10 
000 scientists in the EU who deal with marine and coastal research. The action plan addresses 
four major areas21 in which knowledge and technology currently hinder sustainable coastal 
marine management. More generally, the initiative has considered pollution risks, including 
those posed by dumped munitions. 
 
The Managing Cultural Heritage Underwater (MACHU) project is developing an 
international global information system (GIS) and database of ship wrecks and other objects 
                                                 
20 The institutes involved are: (a) the Finnish Institute of Marine Research (Finland), (b) the Shirshov Institute 
of Oceanology, Atlantic Branch (Russia), (c) the Saint Petersburg Scientific Research Centre of Ecological 
Safety (Russia), (d) the Scientific and Production Association ‘Typhoon’ (Russia), (e) the Renard Centre of 
Marine Geology, University of Gent (Belgium), (f) G-tec (Belgium), (g) the Rheinische Friedrich-Wilhelms 
Universität, Bonn (Germany), (h) NERI (Denmark), and (i) VERIFIN (Finland). See ‘Finnish Institute of 
Marine Research, <http://www.fimr.fi/en_GB/>; Ocean.ru, <http://ocean.ru/eng/>; Russian Federal Service for 
Hydrometeorology and Environmental Monitoring (RosHydroMet), ‘Typhoon’ scientific and production 
association, <http://www.typhoon.obninsk.ru/english/main.htm>; Renard Centre of Marine Geology, 
<http://www.rcmg.ugent.be/>; G-tec, <http://www.gtec.be/>; NERI, <http://www.dmu.dk/>; and Finnish 
Institute for Verification of the Chemical Weapons Convention, 
<http://www.helsinki.fi/verifin/VERIFIN/english/>. 
21 The four areas are: (a) concerted development of a European network of coastal and marine observatories, (b) 
concerted development of a European network of capacity building resource centres, (c) modelling of coastal 
and estuarine morphological processes and (d) development of tools for evaluating pollution risks and impacts. 
See ENCORA coastal portal, <http://www.encora.eu>. 
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of archaeological interest on the seabed in the waters surrounding Europe.22 This project will 
almost certainly generate information relevant to the determination of the nature and scope of 
dumped munitions as well. Finally, an extensive recreational and professional diving 
community exists in the Baltic Sea region and its members may be familiar with the nature 
and type of ships and degree of accessibility. 
 

VI. Conclusions 
 
It is not possible to identify, and safely recover or otherwise ‘remediate’ all of the munitions 
that have been dumped in the Baltic Sea and elsewhere. Some munitions will continue to be 
uncovered inadvertently. Therefore, procedures for the identification and reporting of 
recovered munitions should be maintained and, where possible, strengthened.  
 
Estimating an overall cost for the recovery and remediation of all dumped munitions in the 
Baltic Sea is problematic. A standard operating procedure for the disposal of such weapons is 
to detonate individual munitions that are judged to pose a clear and present threat. It may be 
feasible and desirable to reassess this option in some cases if appropriate technologies and 
techniques become available. 
 
Relevant scientific and technical expertise and institutional memory should be maintained. 
This includes ensuring the transfer of expertise and sharing of relevant information among 
EOD personnel within various European defence establishments. It is also becoming 
increasingly feasible to integrate all technical information (including locations and depths of 
wrecks and environmental sampling results) for the entire Baltic Sea.23 Further efforts should 
also be made to uncover, verify and analyse archival material on the dumping of munitions.  
 
Consideration might also be given on ways to support the planning and implementation of 
small-scale recovery of munitions from sensitive areas, such as near populated areas or 
marine sanctuaries. The experience gained from such exercises would help to inform how 
current and emerging technologies might be applied resulting in a better appreciation of the 
technical constraints. Medium to longer-term storage of recovered munitions should be 
avoided. Storage of the recovered material is not a practical solution because it creates more 
problems that pose further threats to human and environmental safety. The role of relevant 
national and EU-level legislation, as well as international legal obligations, should also be 
reviewed periodically. 
 
Without having the resources available to destroy recovered sea-dumped CW material 
immediately a state should not perform such recovery operations. A fundamental difficulty is 
whether doing ‘nothing’ is preferable to doing ‘something’. Some public opinion will always 
support some type of action to be taken. A public wish for a solution to clearing areas of sea-
dumped CW, without the practical tools available, will not contribute constructively to the 
process. 
 

                                                 
22 ‘MACHU (Managing Cultural Heritage Underwater)’, <http://www.machuproject.eu/>. 
23 Some of this work has been carried out by a consortium of scientific research institutes under Framework 
Programme 6. (E.g., MERCW) 
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VII. Recommendations 
 
Any policy approach to the recovery and remediation of dumped munitions should be 
reasoned and balanced. Any decision to recover or remediate dumped munitions should be 
informed by technical and scientific requirements. Any policy process should be guided by 
these principles. 
 
There is a continuing need to develop and maintain technical and scientific understanding of 
the requirements associated with the handling of dumped munitions. 
 
Analyses based on a broader range of sources, including archival material in Danish, Finnish, 
French, German, Latvian and Norwegian, would contribute to a better understanding of the 
dumping of the munitions in the Baltic Sea and technological and scientific understanding for 
their handling. 
 
Information contained in archival material should be correlated with information from the 
field. Dump sites may be misidentified and much significant information on munition design 
is either incorrectly presented in archival material or has been lost. EOD experts have 
therefore often developed software that contains the technical specifications of the rounds 
they recover and destroy for future reference. 
 
The relevant activities and experience of national EOD specialists in the countries bordering 
the Baltic Sea should be further assessed and shared as appropriate. 
 
The role of public discussion and legal oversight at the national and international levels 
should be periodically considered. 
 
Further efforts should be carried out to achieve common understanding on risk (quantitative 
and qualitative) and the implementation of appropriate risk management strategies. 
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