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Background 
 
In accordance with the Terms of Reference agreed by HELCOM HOD 43-2013, the Expert Group on 
Environmental Risks of Hazardous Submerged Objects is to produce a HELCOM Thematic Assessment on 
Hazardous Submerged Objects. SUBMERGED 6-2018 agreed that an interim HELCOM Submerged Assessment 
should be submitted to RESPONSE 25-2018 (14 to 16 November 2018), and subsequently to HELCOM HOD 
55-2018 in December 2018 for approval.  

The Interim Submerged Assessment, which should be submitted to RESPONSE 25-2018 (14 to 16 November 
2018), and subsequently to HELCOM HOD 55-2018 in December 2018 for approval, is envisaged to contain 
two main parts.  One part will be on submerged warfare materials (lead country Germany) and one on wrecks 
(lead country Finland).  

As a way forward to developing the introductory part for the Submerged Assessment, chapter 18 of the 
HELCOM Maritime Assessment “Submerged Hazardous Objects in the Baltic Sea” is provided in the annex. 
Members of the Submerged Expert Group kindly contributed to the development of the Maritime 
Assessment, which was published in the Baltic Sea Environment Proceedings (No.152) in March 2018.  

Any comments, proposals or additions to the introductory part, as well as any proposals for concluding 
remarks, would be very much welcome. In order to facilitate discussion of such contributions at the meeting, 
it is encouraged that they are submitted to the Secretariat as commenting documents by the deadline of 
5 November 2018.  

 

Action requested 
The Meeting is invited to finalize and agree on the draft text for the introductory part of the Interim 
Submerged Assessment to be submitted to RESPONSE 25-2018 and HOD 55-2018 for approval.  

http://www.helcom.fi/Lists/Publications/BSEP152.pdf
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Introduction to Draft HELCOM Thematic Assessment on Hazardous 

Submerged Objects 

 
SUBMERGED HAZARDOUS OBJECTS IN THE BALTIC SEA  

Introduction 

A large but unquantified amount of dumped hazardous waste, warfare material as well as 
potentially polluting wrecks lie on the Baltic Sea seabed. These have ended up where they lie as a 
result of an accident, in the case of wrecks, naval warfare or as a result of wilful dumping. In many 
cases these objects are a potential or actual hazard to the marine environment but also to humans. 
The location of certain types of objects, such as mines, chemical munitions and wrecks, are relatively 
well known. However, even in these cases there are large uncertainties around the amounts or types 
of submerged hazardous objects in the Baltic Sea, or their state of corrosion. Even if technological 
means are available to actively remove and dispose these objects or the pollutants they contain, 
such operations are expensive and include always a risk of worsening the situation by spreading the 
contaminants in the surrounding sea area. However, depending on the situation and with increasing 
knowledge, active removal has been considered as a viable option (HELCOM 2013). For example, 
proactive removal of oil from wrecks has potential for cost-effectiveness as this can be planned in 
advance and can be carried out relatively safely using modern technology. Systematic mapping and 
assessment of submerged hazardous objects would need more resources and likely also new, cost 
efficient underwater technology.  

Submerged hazardous objects in the Baltic Sea  

Submerged warfare materials 

Especially after the Second World War there was a pressing need for an economic and efficient way 
of disposing the enormous quantities of unnecessary warfare material. The solution was commonly 
to dump it to the sea, including the Baltic Sea. Dumped warfare material in the Baltic Sea emerged 
as an issue during the 1980s as it was identified as a danger to the general public, especially for 
fishermen. Even today, the possibility of people encountering warfare materials on the seashore 
and working in the marine environment of the southern and western Baltic Sea is common. One to 
two hundred cases, involving several hundred objects, are reported annually in German waters 
alone. The increasing number of large-scale offshore construction projects (Chapter 15) make such 
encounters more likely than before.  

Types of submerged warfare materials  

Warfare material on the seabed of the Baltic Sea can be divided into two major categories, items 
containing either explosives, incendiary agents or chemical warfare agents and items which do not 
contain these. Items of the first type have been either dumped or released on purposeDumping of 
explosives was usually done without fuses, or other important parts of the detonation chain, and 
classified as discarded military material (DMM). During military operations explosive items have 
been released on purpose, and are for this reason fused, and are classified as unexploded ordnance 
(UXO) if remaining on the seabed. When the problem of pollution by underwater munitions is 
discussed, a general distinction between conventional and chemical munitions is also often made 
based on the type of payload it contains. Conventional munitions are filled with explosives or 
incendiary agents only, while chemical munitions contain chemical warfare agents (CWA) and many 
times also explosives or propellants as booster charge. Chemical munitions is perhaps the type of 
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warfare material, which has received the highest level of attention during the last decades (HELCOM 
2013).  

Location and amount of submerged warfare materials  

Around 40 000 tonnes of chemical munitions were dumped from ships within, or en-route to, 
designated dumping areas (Figure 18.1.), e.g. close to Bornholm Basin, Gotland Deep, Gdansk Deep, 
Flensburg Fjord and Little Belt (HELCOM 2013). It is estimated that these chemical munitions con-
tained, during dumping, some 15 000 tonnes of chemical warfare agents (HELCOM, 2013). All kinds 
of munitions may also occur outside the designated dumping areas, as munitions are known to have 
been thrown overboard while ships were on their way in order to save time. As some munitions 
were dumped in wooden cases these have also drifted outside the area where they were actually 
dumped. Bottom trawling is another main cause for displacement of chemical and conventional 
munitions. HELCOM maintained until recently an annual record on the reported incidents related 
to chemical munitions caught by fishermen, according to which there has been an overall decrease 
in the annual number of reported incidents over the last decades. This may reflect a decreased 
fishing effort and changes in fishing practices (e. g., switches from bottom trawl to pelagic trawl in 
areas of anoxic bottom conditions) as well as gaps in national reports. In addition to chemical 
munitions, a high number of mines have been laid to the Baltic Sea during the last wars. In the Baltic 
Sea approximately 180 000 mines were laid in 2 200 mine fields between 1848 and 1945. Of these 
35 000 to 50 000 mines have been swept and removed. It is estimated that 35 000 mines may remain 
in the Gulf of Finland alone. Figure 18.1 presents a combined map of (a) former munition dumping 
grounds (conventional and chemical munitions) according to the current knowledge and published 
in official sea charts, by HELCOM BSEP 142 and as result of archival ongoing work of HELCOM 
SUBMERGED (blue areas) and (b) a risk index representing the present risk to encounter a sea-mine 
on the seabed of the described area (rose to dark red, darker colour means higher risk). Finally, an 
unquantified but large amount of conventional ammunition (small and large calibre ammunition 
rounds) and other military material was dumped after the war to the Baltic Sea, mostly within the 
German Territorial Sea (12 NM) but also elsewhere. In addition, an unknown number of unexploded 
ordnance (UXO) from artillery and bombs lie on the seabed along the Baltic Sea coast and offshore. 
A total of around 300 000 tonnes of conventional munitions have been estimated to lie in German 
marine waters alone (Böttcher et al. 2011). Environmental effects of dumped warfare materials 
Particularly dumped chemical weapons, but also conventional munitions, contain large amounts of 
substances, some of which may cause a hazard to the environment or the marine environment. The 
2013 HELCOM report dedicated to dumped chemical munitions describes 15 different substances 
or compounds used in chemical munitions. According to the historical information available, sulphur 
mustard is the most abundant chemical warfare agent in the dumped munitions. This chemical 
agent poses a present risk to humans who come into contact with it, and to organisms within its 
immediate vicinity, taking into account both short- and long-term effects. According to existing 
knowledge, chemicals originating from chemical warfare materials can contaminate the nearby area 
but also spread from the disposal sites of the containers due to natural and anthropogenic 
processes. However, so far no chemical warfare agent parent compounds or degradation products 
have been detected in the water column in measurable quantities. However, these can be found in 
sediments of the dumpsites. Recent findings of traces of chemical warfare agents Clark 1 and Clark 
2 in Norwegian lobster (Nephrops norvegicus) in the area of Måseskär on the Swedish West Coast 
show that some compounds find their way into the marine food web (OSPAR 2017 §3.24). The 
environmental impact of chemical warfare agent mixtures has not either been thoroughly assessed 
by e.g. ecotoxicological means. Smaller pieces of White Phosphorous used in the fuse of incendiary 
munitions washes ashore and appears like amber but causes severe burns and is highly toxic. In 
certain areas in the southern and western Baltic Sea (Germany, Poland and Latvia), there are reports 
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every year that beach visitors have been in contact with White Phosphorus. Conventional munitions 
contain also a number of toxic substances including heavy metals, trinitrotoluène (TNT) and hexa-
nitro-di-phenyamin. The amounts of these conventional munition substances in the Baltic Sea 
marine environment has been estimated to be one order of magnitude larger than those of CWA 
substances. Effects of toxic and carcinogenic constituents of these conventional explosive materials 
to the marine environment are poorly understood and currently subject to several research projects 
in the Baltic Sea. 

Polluting wrecks  

A relatively large number of potentially polluting wrecks lie on the Baltic Sea seabed, containing oil 
or other environmentally harmful substances either as cargo or, more commonly, as fuel. However, 
there is currently no available Baltic Sea –wide dataset or register of polluting wrecks which would 
enable a full regional overview. Figure 18.2 presents the location and size of wrecks in the Baltic Sea 
based on the available data from Sweden, Poland and Estonia. Sweden, Estonia and Finland have 
also completed dedicated studies classifying potentially polluting wrecks in their waters. In Sweden 
a comprehensive national register containing close to 17 000 underwater objects in Swedish waters 
was analysed in 2008. Of these 2 700 wrecks were selected as of interest having certain potential 
for environmental hazard using explicit criteria (wrecks 100 GT or larger, wrecked after the year 
1900, used and had on board oil product or similar, carried environmentally hazardous cargo or 
from which leakage had been observed). 316 of the potential wrecks were confirmed as having of 
potential environmental hazard and further studies identified 31 wrecks as being of acute concern. 
In Estonia out of total 705 identified wrecks 84 have been identified as having potential for risk of 
oil leakage, of which 14 have been confirmed as having a risk of oil leakage. In Finland 46 wrecks 
were identified in 1999 to potentially carry over 100 tons of oil, 13 of which were confirmed to carry 
this volume.  

Environmental effects of polluting wrecks  

Possible release of hazardous cargo or fuel from the large number of wrecks in the Baltic Sea has 
been recently highlighted as a potential issue of regional concern as sudden leakages may result in 
an emergency spill response operation similar to spills from maritime or coastal accidents. In 
addition to fuel oil, the cargo of the ships must be considered as a relevant source of contamination, 
either way, if it was a tank vessel, loaded with fuel-oil or toxic industrial chemicals, a goods freighter, 
carrying dangerous goods in containers, or a former military ship, filled with munitions as supply for 
its own gunnery and sometimes in large quantities for logistical purposes. Wrecks also entangle 
fishing gear and thus contribute to the ‘ghost fishing‘ phenomenon (c.f. Ch. 13).  

Historic dumping of industrial and radioactive waste  

Modern environmental legislation developed in the Baltic Sea countries only during the 1950s-60s 
and before this period the sea was a legal disposal site for waste, both solid and liquid. As a large 
part of this historic dumping was done by individual industrial facilities, municipalities and even 
private persons, much of this dumping is very poorly documented. Some of the dumped material 
might be hazardous and resist degradation over time and thus remain as an environmental hazard 
on the seabed. 

Some dumping sites or hazardous waste have been identified accidentally during hydrographic 
soundings or when searching for mines or wrecks. In some cases, particularly regarding dumping of 
radioactive waste, dumping was carried out by national authorities and thus, more readily available. 
For example, according to an overview on disposal of radioactive wastes at sea done by IAEA (IAEA 
1999) on the request by the IMO London Convention, at least Sweden and Russia have carried out 
dumping of radioactive waste in the Baltic Sea mainly during the 1950–60s (IAEA 1999, page 48 
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Sweden, page 77 Russia) (Table 18.1.). There are also identified examples of historic dumping of 
other types of industrial waste to the Baltic Sea. One example is the more than 20 000 barrels 
containing hazardous waste with estimated 10 tonnes of mercury, encapsulated in concrete, 
dumped during the 1950s and 60s in the Bothnian Sea outside Sundsvall (Åstön, Brämön and 
Sundvallsfjärden). Some thousands of the dumped barrels were observed during geological 
investigations in 2006 and more have been detected over time. The quicksilver-containing material 
in the barrels is catalysator mass from vinyl chloride, raw material for PVC production. However, 
this is likely just one of many cases as similar industrial activities producing hazardous waste took 
place in many areas around the Baltic Sea during the 1950s and 60s. As the amounts, types and 
locations of historic dumping of industrial waste remain largely unknown, it is not possible to 
estimate the possible environmental hazards involved.  

Regulations  

1992 Helsinki Convention and Recommendations  

The 1992 Helsinki Convention has a dedicated Article 11 and Annex V addressing dumping. 
According to Article 11 the Contracting Parties shall prohibit dumping in the Baltic Sea Area with the 
exception of dredged material, if the criteria specified in Annex V are met, as well as under specific 
circumstances when dumping is the only way to ensure safety of human life.  

London Convention 1972 and Protocol 1996  

See descriptions under Chapter 7 – Marine Litter.  

Nairobi International Convention on the Removal of Wrecks 2007  

The Nairobi International Convention on the Removal of Wrecks, 2007, provides a legal basis for 
states to remove, or have removed, shipwrecks that may have the potential to affect adversely the 
safety of lives, goods and property at sea, as well as the marine environment. It mainly addresses 
wrecks outside the territorial sea but has also an optional clause by which a Contracting Party may 
make it applicable in the territorial sea. It makes shipowners financially liable and require them to 
take out insurance or provide other financial security to cover the costs of wreck removal. It will also 
provide states with a right of direct action against insurers. 

Basel Convention 1989  

The 1989 Basel Convention restricts transboundary movements of hazardous waste, particularly 
from more to less developed countries.  

Active removal of hazardous underwater objects  

As mitigation/ active removal of hazardous underwater objects is generally expensive, and as such 
operations involve certain risks of worsening the situation by spreading hazardous substances to 
the marine environment, the default decision of many national authorities has been to leave the 
material on the seabed (HELCOM, 2013). The exception is mines which are systematically and 
regularly cleared in the region by national activities and the Baltic Ordnance Survey Board (BOSB), 
which is the regional co-operation structure on ordnance clearance in the Baltic Sea. However, 
depending on the situation and with increasing knowledge, active removal has been considered as 
a viable option (HELCOM, 2013). For example, proactive removal of oil from wrecks has potential 
for cost-effectiveness as this can be planned in advance and can be carried out relatively safely using 
modern technology. In view of the increasing utilization of the sea floor for economic purposes (e.g., 
offshore windfarms, sea cables, pipelines), the risk of encountering hazardous submerged objects is 
likely increasing in the Baltic Sea.  

 



SUBMERGED 7-2018, 3-2 
 

 

Page 6 of 6 
 

Future perspectives  

Mapping historic dumping of hazardous industrial waste in the Baltic Sea  

It is possible that more historic dumping sites of hazardous waste comparable to the few identified 
cases await detection on the Baltic Sea seabed. National overviews of such historic dumping are not 
available in the Baltic Sea and information on this topic is in general scarce. Historic dumping of 
hazardous waste could be mapped in future regional initiatives.  

Mapping and classification of polluting wrecks in the Baltic Sea  

There is currently no available Baltic Sea –wide dataset or register of potentially polluting wrecks. 
The ongoing HELCOM SUBMERGED initiative to create a regional dataset of potentially polluting 
wrecks would benefit from region-wide projects or similar studies.  

Current illicit trafficking and dumping of waste in the Baltic Sea  

Illegal trafficking of waste has been rising recently particularly between countries in North West and 
North East Europe (EUROPOL, 2013). Criminals are exploiting the high costs associated with legal 
waste management and are in this way making substantial profits from illegal trafficking and dis-
posal activities, circumventing environmental legislation. According to EUROPOL criminals make use 
of a wide variety of improvised illegal dumping sites such as gravel and sand pits, abandoned 
industrial facilities, open-cast mines. Recent illegal dumping at sea has been documented in other 
parts of the world but so far not in the Baltic. 


