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Background 
The BSAP UP workshop on hazardous substances and litter identified a number of gaps in the proposed 
actions and encouraged participants to supply proposals to fill them in as synopsis for consideration at 
PRESSURE 13-2020. 

Attachments to this document present 6 actions on hazardous substances proposed by Sweden: 

- Att1 Develop an action plan for hazardous substances; 
- Att2 Phase out biocide antifouling paint use on leisure boats and limit the use on commercial 

vessels by 2030; 
- Att3 Limit the use of firefighting foam containing PFAS at sea and promote sustainable alternatives;  
- Att4 Investigate how databases (new or existing) on the environmental impact of pharmaceuticals 

can better support stakeholders in making informed decisions;  
- Att5 Develop a guideline for the environmental monitoring and analysis of pharmaceuticals; 
- Att6 Best practice for removal of TBT from ships and leisure boats. 

Action requested 
The Meeting is invited to consider the proposals by Sweden and support its inclusion in the updated BSAP. 

 



 
 

  

 
 

Title 
Develop an action plan for hazardous substances 

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 



Description of measure 
The results of the recent SOM analysis suggest that neither existing nor the so far suggested new 
measures are  sufficient to reach good environmental status in the Baltic Sea with regard to hazardous 
substances (BSAP UP WS-HZ 2020). However, there are already commonly agreed goals and principles 
that could guide the development of additional concrete actions. For example, the recommendation 
31E/1 outlines a strategy to achieve the HELCOM objective with regard to hazardous substances (*). 
There are also steps outlined in the concretizations of existing actions from as well as the updated 2018 
ministral declaration (**). However, a common interpretation of what concrete activities are needed in 
order to implement these agreements is needed.  
 
We therefore suggest to develop an action plan for hazardous substances aiming to outline the most 
efficient ways to tackle the problem of contamination of the Baltic Sea by hazardous substances from 
various sources with the ultimate goal to achieve environmental objectives set by BSAP. We propose that 
the plan should include  

- measures needed to implement the guiding principles of recommendation 31E/1 for all relevant 
substance groups and expected outcome (*). The work should be performed across Helcom 
Working groups. 

- measures needed to implement the detailed frameworks and measures outlined in the updated 
BSAP(**)  

- a systematic framework to exchange and harmonise existing and new national measures 
implementing international agreements, conventions and legislation regarding hazardous 
substances. 

- a systematic feed-back mechanism ensuring that identification of emerging hazardous 
substances in the Baltic Sea results in an assessment of risks for unacceptable adverse effects in 
the environment or to human health and if necessary lead to concrete measures aiming to to 
minimize the input of the identified substances. 

- a strategy outlining HELCOM:s future role in supporting other appropriate international 
organisations in their work to reduce inputs of hazardous substances. 

 
Since January 2020, a regional strategic policy document on hazardous subtsances is being developed at 
the Helcom secretariat which aims to contribute to the BSAP update and which can serve as a 
background for the development of the suggested action plan (Pressure 12-2020).  
 
*The guiding principles of recommendation 31E/1: 
“(i) the precautionary principle;  
(ii) the polluter pays principle;  
(iii) best available technology and best environmental practice.  
In addition, substitution of the use of hazardous substances by less hazardous substances or 
technologies, where such alternatives are available, is a means to reach this objective.” 
 
** Concretization of actions regarding hazardous substances from ministerial declaration 2018, (HOD 58-
2020): 
“- to revise the regional priority pollutants 
- to advance the HELCOM indicators including information on sources and pathways of pollutants to 
identify emerging pollutants; 
- to develop measures to prevent pharmaceuticals from reaching marine environment, including source 
control measures;  
- to develop a framework for responding to the emergent/alarming pollutants. 
- to make use of analyses of cost-effectiveness on mitigation measures to reduce hazardous substances 
carried out under the SOM Platform” 



Activity:  
Not applicable  

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 

Extent of impact: 
Baltic wide impact.  

Effectiveness of measure 
It is currently not possible to quantify the effectiveness of the measure. 

Cost, cost-effectiveness of measure: 
If the action plan leads to prevention of future pollution of the Baltic Sea from emerging chemicals, 
considerable resources will be saved that would have been used for e.g. remediation of polluted areas 
and loss of ecosystem services. Hence, we consider the measure as cost-effective. 

Feasibility:  
We consider the measure as feasible. 

Follow-up of measure: 
To be discussed. 

Background material: 

References 
HELCOM RECOMMENDATION 31E/1. Adopted 2010, having regard to Article 13, Paragraph b) of the 
Helsinki Convention 
 
HOD 58-2020, Document 4-9, Existing HELCOM actions to be transferred to the updated BSAP 
 
BSAP UP WS-HZ 2020, Document 2-2, Results of the SOM analysis for hazardous substances 
 
Pressure 12-2020, Document 10-4, Suggested content of a regional strategic policy document on 
hazardous substances 

 



 
 

  

 
 

Title 
Phase out biocide antifouling paint use on leisure boats and limit the use on commercial vessels by 2030  

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 

Description of measure 
The HELCOM recommendation 31E/1 outlines a strategy to achieve the HELCOM objective with regard to 
hazardous substances. The precautionary principle is considered as a guiding principle of this 
recommendation and substitution of the use of hazardous substances by less hazardous substances or 
technologies, where such alternatives are available, is recommended. Biocides from leisure boats leach 
out directly into the sensitive coastal ecosystems that serve as spawning and nursery areas for many of 
the Baltic fish and invertebrate species (Moksnes et al 2019). These habitats are already under pressure 
from other human activities such as marine infrastructure, outlets from sewage treatment plants as well 
as the boat traffic itself. Furthermore, in opposite to other types of biocidal products, there are not any 
effective risk reduction measures that can be implemented for antifouling paints.  
 
Today, there are fully functional biocide-free antifouling techniques available on the market in the Baltic 
Sea member states for most types of leisure boats (BONUS CHANGE 2018). Hence, from the 
precautionary perspective, the need for biocide-based antifouling systems for leisure boats can be 
questioned. Furthermore, several studies indicate that most biocidal antifouling products for leisure 
boats are unnecessarily toxic (BONUS CHANGE 2018; Lagerström et al 2020). Hence, there is a great 
potential for harmonised biocide-free antifouling leisure boat practices within HELCOM. Furthermore, 
the available techniques for leisure boats can be a starting point for development of biocide-free 
alternatives also for commercial vessels. 
 
We suggest that the HELCOM contracting parties commit to phase out the use of biocide antifouling 
paints on leisure boats and to limit the use on commercial vessels by 2030 through the following 
activities: 

- Encourage choosing biocide-free antifouling solutions when available. This can be achieved 
through information campaigns, investment in biocide-free alternatives such as boat washers or 
possibly national prohibitions. 

- Ensure that authorised biocidal antifouling paints do not contain more active substance (e.g. 
copper) than what is needed. For contracting parties which are also EU MS, this can be achieved 
within the BPR framework by developing a harmonised view on the implementation of article 
17.5 of the BPR, the results of efficiency tests as well as the requirements for tests of release 
rates provided with the application for authorisation/mutual recognition. 

- Suppport infrastructure and training activities needed to improve antifouling practices and 
maintenance work, e.g. in marinas. 

- Support the development of alternative techniques where use of biocide free techniques are 
currently not feasible, including on commercial vessels. 

Activity:  
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 



Extent of impact: 
Batic wide scale. 

Effectiveness of measure 
One of the most common active substances in biocide based antifouling paints is copper. The use of 
copper based antifouling paints causes a considerable leakage of the metals directly into the marine 
environment. This source is however not included in the HELCOM load compilation. The Swedish input of 
copper from antifouling paints on leisure boats to the Baltic Sea has been estimated to 57 tons annually, 
which can be compared to the annual input from ships (366 tons) and from stormwater (38 tons) 
(Johansson et al 2020; Jalkanen and Johansson 2019; Ejhed et al 2010). Based on this, we consider the 
suggested measure as effective in order to minimise the input of biocides into the Baltic Sea.  

Cost, cost-effectiveness of measure: 
Costs of investing in biocide-free techniqes have to be weighed against the considerable costs of 
remediating contaminated areas. Hence, we reason that in a longer time perspective, the measure is 
cost-efficient. 

Feasibility: 
There are already fully functional biocide-free antifouling techniques available on the market and hence 
we consider the suggested measure as feasible. 

Follow-up of measure: 

Background material: 

References 
BONUS CHANGE 2018. Recommendations towards Regulations for Sustainable Antifouling practices in 
the Baltic Sea, ISBN: 978-91-87869-13-6 
 
Ejhed, H., M. Liljeberg, M. Olshammar, M. Wallin, P. Rönnback, and A. Stenström. 2010. Bruttobelastning 
på vatten av metaller från punktkällor och diffusa källor - slutrapport. SMED. På uppdrag av 
Naturvårdsverket. Report in Swedish. 
 
Jalkanen, J. P., and L. Johansson. 2019. Discharges to the sea from Baltic Sea shipping in 2006 - 2018. 
Finnish Meteorological Institute, Baltic Marine Environment Protection Commission, Maritime Working 
Group, Lisbon, Portugal. 
 
Johansson, L., E. Ytreberg, J. P. Jalkanen, E. Fridell, K. M. Eriksson, M. Lagerström, I. Maljutenko, U. 
Raudsepp, V. Fischer, and E. Roth. 2020. Model for leisure boat activities and emissions – 
implementation for the Baltic Sea. Manuscript. 
 
Lagerström M., Ytreberg E., Wiklund A-K. E., Granhag L., 2020. Antifouling paints leach copper in excess – 
study of metal release rates and efficacy along a salinity gradient. Water Research Volume 186, 116383 
 
Moksnes P-O, Eriander L, Hansen J, Albertsson J, Andersson M, Bergström U, Carlström J, Egardt J, 
Fredriksson R, Granhag L, Lindgren F, Nordberg K, Wendt I, Wikström S, Ytreberg E. 2019. Fritidsbåtars 
påverkan på grunda kustekosystem i Sverige. Havsmiljöinstitutets Rapport nr 2019:3 (in swedish). 

 



 
 

  

 
 

‘Title 
Limit the use of firefighting foam containing PFAS at sea and promote sustainable alternatives 

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 

Description of measure 
Per- and polyfluorinated alkyl substances (PFAS) are toxic, bioaccumulative and very persistent 
substances. Since 2009, the use of perfluorooctane sulfonic acid (PFOS), its salts and precursors is 
restricted according to the Stockholm Convention. These restrictions have lead to an industrial transition 
and replacement of PFOS and other long-chain PFAS. Unfortunately, instead of substitution with 
sustainable alternatives, many less studied PFAS have been introduced on the market (Johansson and 
Undeman 2020). There is increasing evidence indicating that these PFAS are in many ways as problematic 
as the previously used long-chain PFAS.  
 
According to most studies, PFOS in Baltic Sea biota has decreased or not increased since the 1990s, while 
for PFOA and other long-chain PFCAs, both increasing and decreasing concentration trends have been 
reported (Johansson and Undeman 2020). Furthermore, PFAS which are monitored only contribute to on 
average 10-40% of the total extractable organic fluorine content of environmental samples. This 
indicates that currently uknown and unregulated PFAS constitute a major part of the input of PFAS to the 
Baltic Sea. 
 
The use of fire fighting foam containing PFAS, at land and on ships, is likely one of the most important 
sources of PFAS released directly into the environment (Johansson and Undeman 2020). Alternative fire 
fighting agents are however already available on the market and major facilities have successfully phased 
out PFAS foam completely, e.g. Heathrow and Copehangen airport and Norwegian off-shore riggs (IPEN 
2019).  
 
We therefore suggest the following actions: 

 To support the most appropriate organisations including IMO and EU in their work for an 
international ban on use of PFAS in firefighting foam. 

 To initiate information campagins about the long-term risks (to human health and the 
environment) of PFAS fire fighting foams and promoting transition to alternatives by collection 
and destruction of PFAS foams as well as training with alternative techniques.  

 To take actions needed to avoid the use of PFAS foam in cases other than real-life situations (e.g. 
in testing, exercise and training). 

 To take actions needed to avoid the use of PFAS foam in non-training situations where they are 
not deemed necessary to achieve the desired level of protection. 

 

Activity:  
Transport – shipping (incl. anchoring, mooring)  

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 



Extent of impact: 
Phasing out PFAS fire fighting foam will have a Baltic-wide impact. Globally, it has been estimated that 
17 000 ships carry PFAS foam volumes of 400-18 700 liters each (IMO 2019). Within the EU, it has been 
estimated that potentially hundreds of thousands of facilities possess or use PFAS fire fighting foams, of 
which 1200 are commercial sea ports responsible for 15 000 sea vessels (EU 2018). However, 
quantitative data on the use of PFAS fire fighting foam in the Baltic Sea area is unfortunately scarce 
(Johansson and Undeman 2020). The releases of PFOS and PFOA into the Baltic Sea watershed from non-
WWTP land based sources (mainly the use of firefighting foam) has been estimated to 160 and 330 
kg/year respectively (Johansson and Undeman 2020). The use at sea has not been quantified. 

Effectiveness of measure 
Major facilities have already successfully replaced PFAS fire fighting foam with PFAS free alternatives. 
Some examples are Copenhagen airport, Stockholm Arlanda airport as well as Norwegian oil platforms 
(IPEN 2019). Conclusions and reflections from these and other replacement activities implementation 
were compiled by IPEN for the Stockholm Convention Conference (COP9) (IPEN 2019). 

Cost, cost-effectiveness of measure: 
Efforts and costs associated with the suggested actions have to be weighed against the considerable 
costs of not taking action e.g. in terms of handling effects on human health as well as in the environment 
including remediating contaminated areas. As an example, Copenhagen airport stopped all training with 
PFAS foam 2006, but is still working on the clean-up and remediation of contaminated areas. Their 
maintenance of the drainage system alone costs more than 1,5 million EUR per year and is expected to 
have to continue for at least the next 80 years (IPEN 2019). 

Feasibility: 
We consider the suggested actions both technically and economically feasible. 

Follow-up of measure: 
Monitoring of PFAS in biota and sediment. 

Background material: 

References 
EU 2018. The use of PFAS and fluorine-free alternatives in fire-fighting foams, Report by European 
commission DG Environment and European Chemicals Agency (ECHA) 
 
IMO 2019. MSC 101/INF.7, WORK PROGRAMME Report on the use of perfluorooctane sulfonic acid 
(PFOS) and other surfactants in fire-fighting foam on board ships 
 
IPEN 2019. Stockholm Convention COP-9 White Paper, The Global PFAS Problem: Fluorine-Free 
Alternatives As Solutions. 
 
Johansson, J. and Undeman, E. 2020. Perfluorooctane sulfonate (PFOS) and other perfluorinated alkyl 
substances (PFASs) in  the Baltic Sea – Sources, transport routes and trends. Helcom report. 

 



 
 

  

 
 

Title  
Investigate how databases (new or existing) on the environmental impact of pharmaceuticals can better 
support stakeholders in making informed decisions 

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 

Description of measure 
Pharmaceuticals can enter the Baltic Sea  from various sources, including domestic and industrial 
activities as well as food production (UNESCO and HELCOM. 2017). HOD 58-2020 agreed to develop 
measures to prevent pharmaceuticals from reaching the marine environment, including source control 
measures. Open access, transparent and easy to use environmental databases is one tool to guide these 
measures and prevent environmental risks of pharmaceuticals. There are several databases available 
today, encompassing different types of relevant data, e.g. exotoxicity endpoints and measured 
environmental concentrations. Some databases are used by health care professionals and consumers to 
make informed decisions when selecting medication. While several databases exist, many stakeholders 
are unaware that they are available and/or how they can be used, or are unable to read the information 
due to language barriers. In addition, they contain different types and amount of data making it difficult 
to overview and interpret the information. 
 
We suggest that HELCOM contracting parties investigate how databases (new or existing) on the 
environmental impact of pharmaceuticals can better support stakeholders in the Baltic Sea region in 
making informed decisions. In addition, the information could be used to show where potential hot spots 
occur and communicate these to a broader public. 
 
One important step could be to exchange information and experiences between database owners and 
administrators. Discussions regarding a joint database, where information from all/several existing 
databases is included, is a possible outcome, which may also lead to a more costeffecient use of 
resources. 

Activity:  
Urban uses (land use)  

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 

Extent of impact: 
Baltic wide impact. 

Effectiveness of measure 
To our knowledge the effectiveness of existing data bases in terms of reducing the input of 
pharmaceuticals to the Baltic sea has not been quantified.  

Cost, cost-effectiveness of measure: 
Since the measure does not require any regulatory adjustments we assess the cost as relatively low. 

Feasibility: 
Feasible 

Follow-up of measure: 

Background material: 



References 
UNESCO and HELCOM. 2017. Pharmaceuticals in the aquatic environment of the Baltic Sea region – 
A status report. UNESCO Emerging Pollutants in Water Series – No. 1, UNESCO Publishing, Paris. 
 
HOD 58-2020, Document 4-9, Existing HELCOM actions to be transferred to the updated BSAP 

 



 
 

  

 
 

Title  
Develop a guideline for the environmental monitoring and analysis of pharmaceuticals 

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 

Description of measure 
In 2010, HELCOM Contracting Parties agreed to “further assess the environmentally negative impacts of 
pharmaceuticals and other substances that are not monitored regularly, with the aim as a first step to 
assess in a coordinated manner their occurrence in the Baltic Sea and evaluate their impacts on the 
Baltic biota” (HELCOM 2010). The commitment was followed up in 2013, when the Contracting Parties 
agreed “to collect more information and assess the state of contamination with pharmaceuticals and 
their degradation products of the aquatic environment” (HELCOM 2013a).  
 
In order to meet this need, we propose that an environmental monitoring and assessment guideline for 
pharmaceuticals should be developed and added to the HELCOM Monitoring Manual and guideline 
library. This guideline should include validated methods of sampling and analysis and would preferably 
include matrises such as water, biota, effluents and sediment. The monitoring should include the 
catchment area and the basins, considering both water and biota. We suggest that several trophic levels 
are included (e.g. crustaceans, algae, mussels, fish).  
 
The results of a strengthened monitoring would lead to increased data and knowledge regarding 
pharmaceuticals in the Baltic Sea. This data should be used to pinpoint hot spots and thus facilitate 
estimation of their potential environmental risk, comparisons between different Member States in the 
Baltic Sea region and where and what measures can be implementated. 

Activity:  
Urban uses (land use)  

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 

Extent of impact: 
Baltic wide impact. 

Effectiveness of measure 
Reliable data of occurrence, fate and effects of pharmaceuticals in the Baltic Sea is crucial in order to 
develop effient measures to minimise their environmental impact. 

Cost, cost-effectiveness of measure: 
Not quantified. 

Feasibility: 
Feasible 

Follow-up of measure: 

Background material: 



References 
HELCOM 2010. Moscow Ministerial Declaration on the implementation of the HELCOM Baltic Sea Action 
Plan. Adopted 20 May 2010 in Moscow, Russia. 
 
HELCOM 2013a. HELCOM Copenhagen Ministerial Declaration: Taking Further Action to Implement the 
Baltic Sea Action Plan Reaching Good Environmental Status for a healthy Baltic Sea. Adopted on 3 
October 2013 in Copenhagen, Denmark.  

 



 
 

  

 
 

Title 
Best practice for removal of TBT from ships and leisure boats 

Submitted by: 
Sweden, Contact: Swedish Agency for Marine and Water Management 

Description of measure 
According to the AFS convention, since 2008, organotin-containing paint are forbidden on both ships and 
leisure boats and old paint layers either have to be removed or prevented from leaching using a sealing 
paint. Despite this, there are indications of a continuous input of TBT to aquatic environments, which has 
been attributed partly to emissions from ships and leisure boats (Lagerström et al 2019), especially 
indirectly through paint particles removed at boat washing or sanding of the ship hulls. Recently, a 
screening of the tin content on Swedish leisure boat hulls was performed using a recently developed 
non-destructive X-ray fluorescence spectroscopy method. Based on the measurements, it was estimated 
that 10% of Swedish leisure boats hulls contained concentrations above 400 µg tin/cm2 (Ytreberg et al 
2016). Furthermore, sealing paints are found not to be effective in preventing organotin release during 
all circumstances. Based on the new screening method, a guidance for removal of TBT from ship and 
leisure boat hulls will be developed in Sweden. 
 
HOD 58-2020 have already agreed to update recommendations 20-4 on antifouling systems. We 
therefore suggest that the update of 20-4 should include a recommendation of best practices for TBT 
removal from ship and boat hulls. 

Activity:  
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 

Pressure: 
Input of other substances (e.g. synthetic substances, non-synthetic substances, radionuclides) — diffuse 
sources, point sources, atmospheric deposition, acute events 

State: 
Hazardous substances 

Extent of impact: 
Batic wide scale. 

Effectiveness of measure 
Remnants of TBT on leisure boat hulls have been estimated to be an important source of the continuous 
TBT input to the coastal areas of the Baltic Sea, although to our knowledge this input has not been 
quantified. Based on this, we consider the suggested measure as effective. 

Cost, cost-effectiveness of measure: 
We consider  

Feasibility: 
There are already fully functional biocide-free antifouling techniques available on the market and hence 
we consider the suggested measure as feasible. 

Follow-up of measure: 

Background material: 



References 
Lagerström, M., D. Yngsell, B. Eklund, och E. Ytreberg. (2019) Identification of commercial and 
recreational vessels coated with banned organotin paint through screening of tin by portable XRF. 
Journal of Hazardous Materials 362:107-114. 
 
Ytreberg, E., M. A. Bighiu, L. Lundgren, och B. Eklund. (2016) XRF measurements of tin, copper and zinc in 
antifouling paints coated on leisure boats. Environmental Pollution 213:594-599. 
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