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Background 

The 14th Meeting of the Working Group on Reduction of Pressures from the Baltic Sea Catchment Area 

(PRESSURE 14-2021) was held online on 13-16 April 2021. The Meeting was attended by all HELCOM 

Contracting Parties, Observers from Coalition Clean Baltic (CCB), Baltic Farmers’ Forum on Environment 

(BFFE), the Federation of European Aquaculture Producers (FEAP), European Federation of National 

Associations of Water and Wastewater Services (EurEau), Race for the Baltic, and John Nurminen Foundation 

as well as invited guests from Baltic Nest Institute (BNI) and the City of Helsinki. The Meeting was chaired by 

the Chair of the Pressure Working Group, Mr. Lars Sonesten, Sweden. 

This document contains the Outcome of PRESSURE 14-2021. The complete Outcome including all Annexes 

can be found here. 

Please note that that the following issues will be considered in separate documents: 

- Guideline for Sea-Based Measures to Manage Internal Nutrient Reserves in the Baltic Sea Region 

(document 5-3); 

- Action Plan on Marine Litter (document 5-13); 

- Operational reduction target for marine litter (document 5-4); 

- HELCOM Recommendation on the Regional Action Plan on Underwater Noise (document 5-14); 

- Regional policy document on hazardous substances (document 5-16) 

- Regional nutrient recycling strategy (document 5-5) 

- Input ceilings for nutrients in the Baltic Sea region (document 5-17) 

Please also note that all issues related to the updating of the Baltic Sea Action Plan (BSAP) will be discussed 

under Agenda Item 4 Update of the Baltic Sea Action Plan. 

Action requested 

The Meeting is invited to take note of the Outcome of PRESSURE 14-2021 in general and consider it as 
appropriate. Specifically, the Meeting is invited to: 

- approve publication of PLC-7 thematic report on hazardous substances as HELCOM BSEP Attachment 
2 (outcome, para 8-11); 

- approve publication of PLC-7 thematic report on input of nutrients by 7 big rivers Attachment 3 
(outcome, para 9-20); 

- take note that the reaming PLC-7 outputs - evaluation of effectiveness of measures, assessment of 
nutrient sources and PLC-7 executive summary – will be delivered in fourth quarter of 2021. 

- approve organization of PRESSURE 15-2021 on 2-5 November 2021 in Sweden in if the COVID-19 
restrictions allow and PRESSURE 16-2022 tentatively be on the week starting from 25 April 2022. 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/MeetingDocuments/Outcome%20of%20PRESSURE%2014-2021.pdf
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Outcome of the 14th Meeting of the Working Group on Reduction of 
Pressures from the Baltic Sea Catchment Area 

(HELCOM PRESSURE 14-2021) 
Introduction  
0.1 In accordance with the decisions by PRESSURE 13-2020 (Outcome, Paragraph 12.4) and HOD 59-
2020 (Outcome, Paragraph 4.19), the 14th Meeting of the HELCOM Working Group on Reduction of Pressures 
from the Baltic Sea Catchment Area (PRESSURE 14-2021) was held online, on 13-16 April 2021. 

0.2 All Contracting Parties to the Helsinki Convention attended the Meeting. Observers from 
Coalition Clean Baltic (CCB), Baltic Farmers’ Forum on Environment (BFFE), the Federation of European 
Aquaculture Producers (FEAP), European Federation of National Associations of Water and Wastewater 
Services (EurEau), Race for the Baltic, and John Nurminen Foundation as well as invited guest from Baltic Nest 
Institute (BNI) and the City of Helsinki also attended the Meeting. The List of Participants is contained in 
Annex 1. 

0.3 The Meeting was chaired by Mr. Lars Sonesten, Chair of the Pressure Group. Mr. Dmitry Frank-
Kamenetsky, assisted by Ms. Laura Kaikkonen, Ms. Marta Ruiz and Ms. Susanna Kaasinen, from the HELCOM 
Secretariat acted as secretary of the Meeting. 

0.4 The Meeting took note that Denmark is not in the position to discuss the content of the late 
document 7-1 but is willing to consider options for its further advancement. 

0.5 The Meeting took note that Sweden had insufficient time to consider document 10-1, which will 
be considered at AGRI 12-2021. Sweden places a study reservation on the document with the intention to 
clarify their position at AGRI 12-2021. 

Agenda Item 1  Adoption of the Agenda 

1.1 The Meeting adopted the Agenda of the Meeting as contained in document 1-1. 

Agenda Item 2  Matters arising from other HELCOM work 

2.1 The Meeting took note of the extracts from the outcomes of meetings of relevance to the work 
of Pressure Working Group (document 2-1).  

2.2 The Meeting took note of the concern expressed by Germany regarding the Estonian study 
reservation on the revised nutrient input ceilings and that the argumentation had not been brought to 
PRESSURE for appropriate expert consideration. Germany expressed disappointment that none of the 
opportunities (e.g., workshops, WG Meetings etc) were used by Estonia to discuss the scientific background 
for the revised NICs. Germany considers NICs as an essential part of the regional policy agreement to abate 
eutrophication and regrets that at present discussion on the matter is only ongoing within DG BSAP but not 
in PRESSURE, where leading regional experts could be involved. 

Agenda Item 3  Marine litter 

3.1 The Meeting considered the accomplishment of actions RL1 and RL3 in the RAP ML based on the 
work conducted on the matter (document 3-5) and agreed that they can be considered accomplished. The 
Meeting thanked Germany for leading the implementation of the actions. 

3.2 The Meeting recalled that a draft version of the revised HELCOM Recommendation 23/5 on 
storm water management was endorsed by PRESSURE 13-2020 and submitted to HELCOM 42-2021 for 
adoption.  

3.3 The Meeting took note that HELCOM 42-2021 considered the revised HELCOM 
Recommendation 23/5, provided input and agreed to mandate HOD 60-2021 adopt the Recommendation 
assuming that Germany is in the position to lift their study reservation by HOD 60-2021 (Outcome of HELCOM 
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42-2021, para. 5.27-5.33). The Meeting agreed to consider action RL4 on the improvement of stormwater
management accomplished after adoption of the revised HELCOM Recommendation 23/5 by HOD 60-2021.

3.4 The Meeting considered the accomplishment of action RS1 on end-of-life boats in the RAP ML 
(document 3-3), noting that the HELCOM policy message on End of Life Boats is available in the HELCOM 
website. The Meeting took note that a new action is being formulated in the revised RAP ML to fulfil the steps 
mentioned in the policy message.  

3.5 The Meeting agreed that the action RS1 in the current RAP ML is accomplished and thanked 
Finland for the successful leadership that has resulted in the implementation of the action. 

3.6 The Meeting considered the accomplishment of action RS2 in the RAP ML based on the work 
conducted (document 3-6). 

3.7 The Meeting took note that the background document was finalized in 2016 and the workshop 
held in 2018. The text presented in the document therefore reflects the situation at this time, in particular 
the discussions preceded the amendment to the Port Reception Facilities Directive, adopted in 2019 
(2019/833) and replacing 2000/59/EC. 

3.8 The Meeting took note that Denmark does not agree with all parts of the background report and 
the recommendations, particularly, with the conclusions regarding the efficiency of PRF related inspections 
conducted under the framework of PSC.  

3.9 The Meeting agreed that the action is accomplished and expressed high appreciation of the 
effort done by Germany to accomplish the action.  The Meeting further acknowledged that the legal 
framework has been developed since publication of the background report. 

3.10 The Meeting considered the revised RAP ML (document 3-1) as well as comments and proposals 
by Sweden on the formulation on some of the actions in the revised RAP ML (document 3-9). 

3.11 The Meeting discussed the formulation of actions in the revised RAP ML. 

3.12 The Meeting agreed to delete the dedicated section on education and raising awareness and to 
transfer action RE1 to the preamble and RE2 to the section on sea-based activities. 

3.13 The Meeting did not support action RL2 in its current formulation and agreed that an alternative 
formulation and a proposal for a related clause in the introduction will be provided by Denmark, Germany 
and Sweden to the Secretariat (marta.ruiz@helcom.fi) by 30 April 2021.  

3.14 The Meeting in general agreed on the revised list of actions as contained in Annex 2 to the 
Outcome, acknowledging that some clarifications are still needed concerning e.g., shipping related activities 
and the fact that the RAP has not been considered by MARITIME WG. The Meeting invited countries to clarify 
national position on the actions which still require consultations and to inform the 
Secretariat (marta.ruiz@helcom.fi) by 30 April 2021. 

3.15 The Meeting discussed the introductory section of the revised RAP ML and in general agreed on 
the updated draft as included in Annex 3 to the Outcome, recalling that a clause related to RL2 on the support 
of HELCOM for of a global agreement on plastics including national plastic management plans based on a 
holistic view on plastic life cycle will be still proposed, as the Meeting did not support action RL2 in its current 
formulation. 

3.16 The Meeting requested the Secretariat to edit the introduction ensuring coherency throughout 
the segment. 

3.17 The Meeting discussed the draft updated text of the Recommendation 36/1 and updated it as 
included in Annex 4 to the Outcome. 

3.18 The Meeting concluded that the text of the Recommendation should be streamlined renewing 
reference to the regional commitments and agreed to provide relevant input, utilizing Annex 4 to the 
Outcome as starting point, to the Secretariat (marta.ruiz@helcom.fi) by 30 April 2021.  

https://helcom.fi/wp-content/uploads/2021/01/End-of-Life-Boats-Policy-Brief-2021.pdf
https://helcom.fi/wp-content/uploads/2021/01/End-of-Life-Boats-Policy-Brief-2021.pdf
mailto:marta.ruiz@helcom.fi
mailto:marta.ruiz@helcom.fi
mailto:marta.ruiz@helcom.fi
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3.19 The Meeting discussed the draft revised Appendix I - Reporting format on implementation of 
actions and in general agreed on its contents as included in Annex 5 of the Outcome. 

3.20 The Meeting agreed that reporting on the Recommendation should be conducted every second 
year. 

3.21 The Meeting provisionally discussed potential leadership of individual actions in the revised RAP 
ML, taking note that Finland considers leading implementation of action RL9. 

3.22 The Meeting acknowledged that the Contracting Parties did not have time to adequately 
consider potential leadership of individual actions in the revised RAP ML during the meeting and agreed to 
inform the Secretariat (marta.ruiz@helcom.fi) about potential leadership of specific actions by 30 April 2021, 
acknowledging that no leadership commitments will be made by the Contracting Parties until after the RAP 
ML is adopted.  

3.23 The Meeting recalled that the revised RAP ML should be submitted to HOD 60-2021 for 
endorsement. In this respect, the Meeting requested the Secretariat to compile the written comments 
received from the Contracting Parties on the various parts of the Regional Action Plan by 30 April 2021, and 
to integrate them in a single document. The Contracting Parties will be given at least one week to review the 
document before submission to HOD 60-2021 by 12 May 2021.  

3.24 The Meeting considered the draft HELCOM Recommendation on reduction of EPS and XPS 
emissions to the environment presented by Denmark (document 3-7), taking note that there was insufficient 
time to thoroughly discuss the draft and thus agreed to provide input to the draft Recommendation to 
Denmark (Ms. Lone Munk Søderberg, lomu@mim.dk) by 31 May 2021. 

3.25 The Meeting took note that Denmark is not in the position to conduct the entire work on the 
development of the HELCOM guideline for best practice on handling EPS/XPS on construction and demolition 
sites as indicated in the draft Recommendation alone, and that the implementation of the task demands 
additional resources. The Meeting invited the Contracting Parties to consider opportunities for a HELCOM 
project or a project financed from external sources to accomplish the work. 

3.26 The Meeting highly valued the work done by Denmark and suggested that the first draft of the 
Recommendation will be communicated to HOD 61-2021. The Meeting invited Denmark to update the draft 
HELCOM Recommendation on reduction of EPS and XPS emissions to the environment, incorporating input 
which will be supplied by 31 May 2021 and submit it to PRESSURE 15-2021.  

3.27 The Meeting considered the five proposals for a HELCOM operational reduction target for 
marine litter as contained in document 3-2 and agreed that they can be used as a starting point to elaborate 
a suggestion on quantitative targets to reduce marine litter for the updated BSAP. 

3.28 The Meeting exchanged views and concluded that majority of countries prefer proposals 2 and 
3, in addition to proposal 5. The Meeting agreed that the discussion will continue during a dedicated 
PRESSURE WG meeting, to be held online on 10 May 2021, 13:00-15:00h EEST. The outcome of the meeting 
will form the proposal for HELCOM BSAP operational reduction targets for marine litter to be submitted to 
HOD 60-2021.  

3.29 The Meeting took note of the information on the implementation of the FanpLESStic-sea project 
(document 3-8). 

3.30 The Meeting considered the draft report on traffic microplastics (document 3-4) and agreed to 
provide feedback on the draft report to the Secretariat (marta.ruiz@helcom.fi) by 23 April 2021. The input 
will be further utilized by the Natural Resources Institute Finland (Luke) to finalize the report.  

3.31 The Meeting also noted that the Danish Environmental Agency has published a report on 
removal of microplastic and micro-rubber from stormwater discharges, which might have relevance for the 
FanpLESStic report: https://www2.mst.dk/Udgiv/publikationer/2020/12/978-87-7038-252-6.pdf.  

3.32 The Meeting discussed the policy brief Traffic microplastics – how to mitigate the problem? and 
concluded that as the policy brief is planned to be published as a HELCOM policy message, more time is 
needed for additional scrutiny. The Meeting agreed to provide comments on the policy brief to the 

mailto:marta.ruiz@helcom.fi
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Secretariat (marta.ruiz@helcom.fi) by 14 May 2021. The Meeting further agreed to return to consideration 
of the policy message at PRESSURE 15-2021. 

3.33 The Meeting took note of the information on the “Plastic Free Ocean” project, recently 
accomplished by CCB, which produced, among other outputs, the “Guideline on How Municipalities Can 
Reduce the Use of Single-Use Plastics on a Local Level” and invited Contracting Parties to familiarize 
themselves with the project outcomes. 

Agenda Item 4  Underwater noise 

4.1 The Meeting discussed the draft HELCOM Recommendation on the Regional Action Plan on 
Underwater Noise (document 4-1 and document 4-1 Rev.1), recalling that HELCOM 42-2021 agreed to 
mandate HOD 60-2021 to adopt the Recommendation on the Regional Action Plan on Underwater Noise 
(Outcome of HELCOM 42-2021, para. 5.34-5.38). 

4.2 The Meeting took note that Sweden supports the Action Plan on Underwater Noise, emphasizing 
the importance of measures listed in the Action Plan to mitigate the disturbance caused by underwater noise 
for harbour porpoise and the spawning of east Baltic cod.  

4.3 The Meeting took note that Germany supports the draft Recommendation but suggests 
reviewing the recommendation within a six-year period. 

4.4 The Meeting discussed the reporting frequency for the recommendation and a starting date for 
the Regional Action Plan and agreed to start annual reporting in 2022 to coincide with the expected 
preliminary results from the HELCOM BLUES project. 

4.5 The Meeting discussed the target year for the revision, provisionally proposing 2027, but agreed 
that the final confirmation will be given at HOD 60. 

4.6 The Meeting endorsed the submission of the draft HELCOM Recommendation on the Regional 
Action Plan on Underwater Noise as contained in Annex 6 to HOD 60-2021 for adoption. 

4.7 The Meeting took note of the report on the activities of HELCOM EN-Noise (document 4-2), 
including national data available in the continuous noise database and the impulsive noise registry. The 
Meeting encouraged countries to report their national data to the HELCOM database for their use in the 
underwater noise assessment in HOLAS III. 

4.8 The Meeting took note that Germany welcomes the work of EN-noise and including EN Noise’s 
call to report data on underwater noise with regard to the assessment of HOLAS III. Germany is willing to 
continue and further improve its reporting in the future and recommends that the outcomes of the BIAS 
project be incorporated in the future work within the HELCOM BLUES project to ensure a continuity 
between previous HELCOM work and the current assessment process.  

Agenda Item 5  Physical damage to the seafloor 

5.1 The Meeting considered the Baltic Sea Environmental Fact Sheets on dredging/depositing 
operations at sea in 2019 (document 5-1 rev.1). 

5.2 The Meeting welcomed the report, pointed out some inconsistencies in Danish data regarding 
the sources of deposited material in figures 14 and 15, and invited Denmark to check them and clarify the 
matter. 

5.3 The Meeting endorsed the draft for publication as a Baltic Sea Environmental Fact Sheet after 
clarification of the inconsistency in Danish data by 23 April 2021. 

5.4 The Meeting noted that CCB urged the Contracting Parties which do not report data on all 
hazardous substances in dredged material, particularly organotin compounds, to analyze the reasons for that 
and if needed, undertake measures to improve this part of the reporting. 

5.5 The Meeting noted that CCB proposed that data on dredging and depositing operations will be 
considered in the regional action plan on hazardous substances, which is planned to be included as one of 

mailto:marta.ruiz@helcom.fi
https://ccb.se/plastic-free-ocean/
https://ccb.se/wp-content/uploads/2020/10/guide_best-practice_on_sup_pfo_bund_21102020_small-final-updated.pdf
https://ccb.se/wp-content/uploads/2020/10/guide_best-practice_on_sup_pfo_bund_21102020_small-final-updated.pdf
https://ccb.se/publications/plastic-free-ocean-project-final-report/
https://url11.mailanyone.net/v1/?m=1lVtG4-0002ZL-3L&i=57e1b682&c=2i_rPl0g1Vv5k25O406VmAvPfSEl_MLxlC1HaPqPAETJfUcefLdCLq0Gq_87YFhvgGCHCnxME1_CucJdYb3TLJtiaq6TnTKh3Lku6PZSW_qvqyW-PpVlM9G6vh8NwiWZAEUabg31Imm7sPK3H6bA2xiQpoA1IZrPDSkzPfHxnd4z9yT7AS60COnN9724d5BqIaVreuj9LINL5qeCMiXjQHxl-nWW38ovJSUmT9akQLtiZDxXT-V9iQpPCzbIalJvA9WORphghv__RBhupRfRdR5pao_Jr6G1m3Y1Qb4uaaEJOmBiCM9ZRGx6XINaDSWTBBbP1vWNpLNBP-FWCr25Lg
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the actions to the updated BSAP, as one of the sources of information on specific legacy contaminants related 
to sediments. 

5.6 The Meeting considered the consolidated report to LC/LP on depositing dredged material at sea 
in 2019 (document 5-2) and approved the report to be submitted to LC/LP. 

5.7 The Meeting noted that CCB welcomes the work done by HELCOM Contracting Parties regarding 
the promotion of beneficial use of dredged material (e.g. beach nourishment) instead of dumping it in the 
sea. 

5.8 The Meeting took note that some Contracting Parties have already reported data to LC/LP and 
requested the Secretariat to include a notification about that in the report to avoid double accounting of 
reported data. 

5.9  

Agenda Item 6  HOLAS III 

6.1 The Meeting took note of the structure, timelines, and process of work towards the Third State 
of the Baltic Sea report, as well as timing and envisioned contribution of the Working Group to the HOLAS III 
assessment process (document 6-1, presentation 1). 

6.2 The Meeting welcomed the presentation, emphasizing the high level of ambition of the HOLAS 
III project and its thorough organization and planning.  

6.3 The Meeting discussed the involvement of PRESSURE WG and related expert groups in the 
HOLAS III work. The Meeting expressed concern that the linkages between the state of the Baltic Sea and 
pressures originating from land-based sources are not well articulated in the outline of the HOLAS III thematic 
reports.  In particular, the proposed” Pollution” thematic report appears focussed on sea-based activities and 
is not suitable to include polluting activities in the catchment. This might result in a gap in comprehensively 
linking the state of the marine environment and land-based activities causing major environmental pressures. 

6.4 The Meeting discussed whether the Drivers and Activities should be included in the respective 
eutrophication and hazardous substances thematic reports and acknowledged that this would, however, 
require the active involvement of Pressure and Agri WGs. 

6.5 The Meeting further emphasized that the outcomes of the PLC and HOLAS processes should be 
coordinated to the highest extent possible, acknowledging that full coordination does not seem possible due 
to a number of external factors influencing the implementation plans of both HELCOM activities. 

6.6 The Meeting also took note of the ongoing analysis of data flows as a part of preparatory stage 
for HOLAS III, which is specifically aimed at harmonization and streamlining of data flows which are supposed 
to be used in the HOLAS III assessment. The Meeting welcomed the information that relevant EU data 
streams, e.g., CMEMS and EuroStat, will be considered and addressed. 

6.7 The Meeting also took note that all indicators, planned to be utilized in the HOLAS III assessment, 
should be approved by the HOD meeting held at the end of 2021. Indicators without threshold values, such 
as surveillance of hazardous substances, could be considered and approved at later stages. The Meeting 
requested that the PRESSURE group will be informed about progress in indicator development. 

6.8 The Meeting was of the opinion that an inadequate understanding of the linkages between state 
changes and pressures was a key shortcoming in HOLAS II and SOM analyses. To avoid similar issues, the 
Meeting recommended experts of AGRI and PRESSURE WGs to be more involved in the HOLAS III working 
process, particularly by giving them an opportunity to contribute to the thematic reports regarding 
assessment of related pressures. The Meeting also emphasized that the holistic assessment requires a more 
holistic working structure, including dedicated workshops on eutrophication, hazardous substances, and 
marine litter in Spring 2022 with involvement of experts from different expert and working groups. 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%201%20-%20HOLAS%20III%20Planning%20and%20process.pdf
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6.9 The Meeting further acknowledged that as countries may report data for different time periods, 
with challenges in particular associated with including 2021, the consequences of using data from different 
years should be properly considered and addressed in the assessment.  

Agenda Item 7  Update of the Baltic Sea Action Plan 

7.1 The Meeting took note of the information that the updated HELCOM Explorer was launched in 
autumn 2020 and that reporting on national actions by the countries, as well as the reporting on the joint 
actions by the Working Groups endorsed by HOD 59-2020, has been included to the HELCOM Explorer. 

7.2 The Meeting took note that a short report on the implementation of the current BSAP, based on 
the data compiled in the HELCOM Explorer, will be developed as a background information for the HELCOM 
Ministerial Meeting and will be considered by HODs intersessionally.  

7.3 The Meeting took note of the brief information on the current state of the BSAP update 
(presentation 2). 

7.4 The Meeting considered the additional information on BSAP actions related to the Pressure WG 
(document 7-1). The Meeting took note that since the submission of the document, the work on finalizing 
the formulations of the actions has substantially advanced. 

7.5 The Meeting took note of the list of activities and pressures contained in the document. The 
Meeting pointed out that the list could be further refined. 

7.6 The Meeting recalled that Denmark has not had time to study the document due to its late 
submission and withheld from reviewing the formulations. The Meeting considered supplementary 
information on the actions within the group’s mandate and agreed in general on the proposed formulations 
as given in the Attachment 1, pending clarification of the Danish position by 19 April 2021. 

7.7 The Meeting took note that to evenly distribute the workload between WGs, actions proposed 
for the updated BSAP were forwarded for consideration to only one group, despite some actions being 
relevant to several working groups e.g., actions on underwater noise are mainly considered by MARITIME 
WG. The Meeting recognized that this demands more intense national coordination prior to the decision by 
HOD. 

7.8 The Meeting expressed concern regarding the challenging timeframe for the preparation of 
the tables with additional information, also bearing in mind that actions are currently being developed by 
DG BSAP but not main HELCOM WGs and that some aspects of the discussions in DG BSAP segment teams 
may not be considered in this work. 

7.9 The Meeting took note that in line with the procedure agreed by HELCOM 42-2021, the work 
should be accomplished by the submission deadline for HOD 60-2021 on 12 May 2021. The Meeting noted 
that HOD 60-2021 will review the document and the final approval will take place at an intersessional HOD 
meeting in the beginning of September 2021. 

7.10 The Meeting agreed that compilation and reviewing of supplementary information for all 
actions is not feasible by the deadline given for submission of decision and commenting documents to HOD 
60-2021 due to other commitments and the need to engage multiple experts in the work. The Meeting 
acknowledged that the adequately reviewed formulations can be submitted to HOD-60-2021 only as a late 
document.  

7.11 The Meeting discussed distribution of the workload for accomplishment of the task and agreed 
on the following: 

- RedCore DG coordinated by the Chair (Lars M Svendsen) will draft supplementary information for 
actions related to eutrophication; 

- Germany (Wera Leujak) will draft supplementary information for the five actions related to hotspots, 
when actions have been agreed by DG BSAP; 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%202%20-%20BSAP%20update.pdf
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- Supplementary information for actions on hazardous substances will be prepared jointly by the 
Secretariat, the Chair of Pressure, Sweden and Germany and this subgroup will meet on 17 May 
2021. 

7.12 The Meeting agreed that the draft proposals on all actions will be ready by 18 May 2021. 

7.13 The Meeting agreed to arrange an intersessional Pressure group meeting on 25 May 2021 to 
discuss the proposed formulations and finalize the work for late submission to HOD 60-2021. 

7.14 The Meeting invited the Secretariat to circulate the latest versions of the actions to the 
participants who have offered their support in the process. The Meeting requested the Secretariat to clarify 
the process for collection of supplementary information for the group of actions related to sea-bed loss and 
disturbance. 

Agenda Item 8  Hazardous substances  

8.1 The Meeting considered the draft Regional policy document on hazardous substances 
(document 8-2, presentation 3), welcomed the report and thanked for the work done. 

8.2 The Meeting recommended to publish the Regional policy document on hazardous substances 
as HELCOM BSEP. The Meeting agreed that the document requires some editorial work before submission to 
HOD 60-2021 for approval and agreed that comments on the report will be supplied to Emma Undeman 
(emma.undeman@su.se) with a copy to the Secretariat (Dmitry.Frank-Kamenetsky@helcom.fi) by 30 April 
2021. 

8.3 The Meeting considered the draft summary providing recommendations based on findings of 
the Regional policy document (document 8-2). The Meeting further agreed that comments on the summary 
can be provided to Emma Undeman (emma.undeman@su.se) with a copy to the Secretariat (Dmitry.Frank-
Kamenetsky@helcom.fi) by 30 April 2021. 

8.4 The Meeting welcomed the recommendations and agreed that the document is to be utilized in 
the development of the HELCOM framework for hazardous substances and particularly in the development 
of the regional action plan (strategic approach) proposed for the updated BSAP. The Meeting highlighted that 
this work should be launched relatively soon, and thus organizational issues should be clarified by the end of 
2021 at the latest.  

8.5 The Meeting emphasized that the current HELCOM structure does not include a designated body 
dealing with all the aspects related to the contamination of the marine environment by hazardous 
substances. The mandates of existing EN-hazards and PLC implementation groups do not cover the whole 
management cycle, resulting in significant knowledge gaps regarding the connections between the state of 
the marine environment, inputs of pollutants, and management decisions. 

8.6 The Meeting further pointed out that coordinating such a group requires an extension of related 
resources and competence within the Secretariat. 

8.7 The Meeting discussed practical steps for improvement of HELCOM work on hazardous 
substances and agreed to establish a short-term ad hoc group (under PRESSURE WG). The group will be 
tasked to draft a proposal for Terms of Reference for a HELCOM body which would demonstrate a holistic 
approach to the problem of contamination of the marine environment, combining the follow-up of the 
implementation of related measures, development of new measure and tracing related changes in inputs, 
sources, pathways and the state of the marine environment. The ToR will also specify concrete deliverables 
for this body and its relations within the existing HELCOM structure.  

8.8 The Meeting recalled that there are good examples of such groups or networks demonstrating 
a holistic approach. The Meeting agreed that it may not be necessary to establish a new expert group rather 
it could be preferable to modify the ToR for an existing group or network e.g. EN-hazards. 

8.9 The Meeting invited participants to inform the Secretariat (Dmitry.Frank-
Kamenetsky@helcom.fi; laura.kaikkonen@helcom.fi) on their willingness to participate in the ad hoc group 
by 30 April 2021. The Meeting requested the ad hoc group to draft a proposal for ToR and submit it to 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%203%20-%20PolicyDoc%20on%20hazardous%20substances.pdf
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PRESSURE 15-2021 for consideration. The Meeting also kindly invited Emma Undeman, the author of the 
Regional policy document on hazardous substances to attend the ad hoc group. 

8.10 The Meeting considered the draft PLC-7 thematic report on the input of hazardous substances 
(document 8-1). 

8.11 The Meeting recommended the publication of the report as a HELCOM BSEP. 

8.12 The Meeting took note that Lithuania and Germany would like to provide written comments 
clarifying some issues related to the description of data quality and analytical procedures. The Meeting 
agreed that editorial comments can be provided to Lars Sonesten (lars.sonesten@slu.se) with a copy to the 
Secretariat (Dmitry.Frank-Kamenetsky@helcom.fi) by 30 April 2021.  

8.13 The Meeting also took note that additional data on the inputs of hazardous substances from 
direct point sources are available from Denmark. The Meeting welcomed the willingness of Denmark to 
improve the reporting of national PLC data on hazardous substances, acknowledged that the PLC-7 project 
has been already formally closed, and invited Denmark to make this data available for PLC-8. 

8.14 The Meeting took note of the organization of the wide-scope screening campaign on hazardous 
substances (document 8-4, presentation 4) and discussed the provisional plans outlined for the project and 
for the surveillance indicator. 

8.15 The Meeting welcomed the development of the pilot project. The Meeting highlighted that the 
project is focused on components of marine environment and, particularly, on biota. This approach does not 
measure emerging contaminants at source and thus, the screening campaign does not serve as an early 
warning system for emerging pollutants at source. The Meeting admitted that since this is a pilot project, it 
is a good start for this type of assessment work. The Meeting took note that the proposed indicator on Wide-
scope screening for hazardous substances will be further discussed at HELCOM State & Conservation. 

8.16 The Meeting invited the HELCOM Secretariat to present the information on the campaign at 
OSPAR’s MIME meeting (preliminary date 22 – 26th November) 2021.  

8.17 The Meeting took note of the progress in the draft report on micropollutants in WWTP effluents 
as presented by the Secretariat (presentation 5). 

8.18 The Meeting welcomed the presentation, took note that the comments provided in the previous 
commenting round had been addressed and agreed to further consider the draft report intersessionally. 

8.19 The Meeting took note that WWTPs should not be considered as source of pollution but rather 
as a pathway and that streams of contaminants from various sources which end up in WWTPs have been 
analysed in a number of projects (e.g., COHIBA). 

8.20 The Meeting took note of the revised Action Plan of the EU Strategy for the Baltic Sea Region 
(document 8-3). 

8.21 The Meeting discussed how the activities of the Policy Areas could contribute to the 
implementation of the revised BSAP: 

8.22 The Meeting thanked the coordinators of PA NUTRI and PA Hazards for the information pointing 
out the importance of cooperation with the EU SBSR which is also reflected in the HELCOM Ministerial 
commitments. 

8.23 The Meeting recalled previous successful cooperation between HELCOM and Policy Areas which 
resulted in a number of tangible products and agreed that the cooperation should be continued and 
concretized. 

8.24 The Meeting took note of the proposal by Germany to include projects that address the removal 
of old and potentially new regional hot spots and support the implementation of the nutrient recycling 
strategy as priorities of the Policy Areas. The Meeting further took note that Germany is not in favor of 
prioritizing measures to manage internal nutrient resources pointing out that related projects should follow 
the Guideline which is being currently developed by HELCOM. 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%204-Wide%20scope%20screening%20for%20hazardous%20substances.pdf
https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%205%20-%20Micropollutants%20in%20WWTPs.pdf
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8.25 The Meeting also took note of the view of EurEau that increasing the nutrient removal rate of 
WWTPs, which is considered as part of one of the actions in the revised action plan of the EU SBSR, can be 
challenging and costly, especially because of many of the WWTP’s have already high nutrient removal in 
place.  

Agenda Item 9 Eutrophication 

9.1 The Meeting considered the policy recommendations of the BEST project on management of 
industrial discharges at municipal wastewater treatment plants (document 9-5, presentation 6). 

9.2 The Meeting discussed how to address the recommendations in the HELCOM policy framework. 

9.3 The Meeting agreed that these recommendations are highly relevant for HELCOM work and that 
they can be utilized for revision of existing or development of new HELCOM Recommendations related to 
the wastewater sector in line with actions proposed for the updated BSAP. 

9.4 The Meeting in general agreed that the recommendations of the BEST project can be developed 
to a HELCOM policy message but that it requires additional time for national consultations with subsequent 
adjustment of formulation of these recommendations. The Meeting agreed that proposals will be provided 
by contracting parties by 17 September 2021 to JNF (Marjukka.Porvari@jnfoundation.fi) with copy to the 
Secretariat (Laura.kaikkonen@helcom.fi). The Meeting welcomed the kind offer by John Nurminen 
Foundation to cooperate in the development of the document and to present a draft policy message to 
PRESSURE 15-2021. 

9.5 The Meeting took note of the proposal to consider marine eutrophication in the review and 
possible revision of the Gothenburg Protocol (document 9-3). 

9.6 The Meeting discussed the potential role of HELCOM in this process and took note of a coming 
meeting of CLRTAPs Working Group in September 2021 where the HELCOM’s participation would be 
desirable. 

9.7 The Meeting thanked Germany for this initiative to consider a joint effort of HELCOM countries 
to reduce input of nutrients to the Baltic Sea. The Meeting agreed to prioritize the task and recommended 
taking into consideration the following points: 

− assessment and comparison of costs and benefits of measures addressing airborne reduction versus 
waterborne reduction;  

− how the critical load analysis could consider nutrient limitations; 

− BALTSEM model would be a helpful tool to compute various scenarios; 

− increasing ammonia emissions which is are not transported as far as NOX in the atmosphere.

9.8 The Meeting agreed to task RedCore DG and PLC IG to look into the issue at their earliest 
convenience, to establish communication with ad hoc group on marine protection (AMP) under the working 
group on effects of CLRTAP (via: Gudrun.Schuetze@uba.de), and to report to PRESSURE 15-2021 on the 
progress. 

9.9 The Meeting took note of the German draft concept for the analysis of implementation obstacles 
and propagation of best practice examples for eutrophication (document 9-4). 

9.10 The Meeting discussed the concept and thanked Germany enthusiastically for this valuable 
initiative, expressing full support to the proposal. 

9.11 The Meeting took note of the provisional timeline for the work involving consideration of the 
first results at PRESSURE 15-2021 and extended consideration of material at a workshop in spring or early 
summer 2022.  

9.12 The Meeting took note of the willingness of experts from most of HELCOM countries to 
participate in the initiative and requested RedCore DG and PLC IG to be involved in this work, as these expert 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%206%20-%20%20Towards%20improved%20management%20of%20industrial%20wasterwaters.pdf
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groups have valuable experience regarding compiling information on the effectiveness of measures as well 
as projecting future reductions.  

9.13 The Meeting further took note that statistical analysis of projected reductions should be treated 
with care as they may produce unreliable results.  

9.14 The Meeting took note that analysis of distance to targets is ongoing nationally in some CPs and 
this experience could be utilized in this work. The Meeting also emphasized the importance of the task to 
identify anthropogenic loads as well as the importance of involving the river basin management authorities 
in this work. 

9.15 The Meeting took note that BNI is willing to cooperate providing data and scientific advice where 
needed. 

9.16 The Meeting took note of the information on the best practice example “Model Region Schlei” 
given by Matthias Boeldt (document 9-6, presentation 7)  

9.17 The Meeting welcomed the approach demonstrating how various tools available in the EU 
framework can be efficiently utilized to mitigate loads from multiple sources. The Meeting further noted that 
the Schlei fjord may experience internal nutrient loads similar to Mariager fjords in Denmark, resulting in 
continued nutrient loading when all land-based sources have been addressed. 

9.18 The Meeting further suggested that this example and advisory systems like LEVA and Greppa 
Näringen (Grip the Nutrients) in Sweden could be utilized in the PLC-8 project on assessment of effectiveness 
of measures.  

9.19 The Meeting noted that the presented information provides inspiration for further efforts to 
reduce input of nutrients, for example to delete the last remaining agricultural hot spot in Finland and 
encouraged exchanging experience with similar projects and initiatives around the Baltic Sea and seeking for 
opportunities for mutual support.  

9.20 The Meeting considered the draft PLC-7 thematic report on nutrient input by seven big rivers 
(document 9-1), thanked authors for the report and recommended HOD 60-2021 to approve the publication 
of the thematic report as HELCOM BSEP. The Meeting noted that some issue in the report should be improved 
before publication e.g., figure 4 (colour for Göta älv catchment), references and proof-reading. 

9.21 The Meeting considered the draft PLC-7 background information report (document 9-7) and 
agreed on its publication as PLC-7 project materials. 

9.22 The Meeting took note that Poland and Germany would like to make some minor corrections in 
the report and invited them to provide written input to the PLC Project Manager (lms@dce.au.dk) by 22 April 
2021. 

9.23 The Meeting took note of the progress of the PLC-8 project and the finalization of the remaining 
PLC-7 tasks. The Meeting agreed on the extended deadlines for three remaining PLC-7 products as proposed 
in document 9-8. 

9.24 The Meeting considered the report on the revised Nutrient input ceilings (NIC) for the BSAP 
update (document 9-2). 

9.25 The Meeting agreed that the report is very useful and its publication timely and valuable. 
Nonetheless, the Meeting was of the view that the report requires editorial improvements before 
publication. The Meeting requested the Secretariat to circulate an MS Word version of the report to the 
PRESSURE group immediately after the meeting and invited participants to provide written 
recommendations to improve the report by 30 April 2021 to the author Bo Gustafsson (bo.gustafsson@su.se) 
and to the Secretariat (laura.kaikkonen@helcom.fi). The Meeting further invited the author to implement 
any received comments and submit an updated version of the document to HOD 60-2021 to approve its 
publication in HELCOM BSEP. 

 

https://portal.helcom.fi/meetings/PRESSURE%2014-2021-853/Presentations/Presentation%207%20-%20Model%20Region%20Schlei.pdf
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Agenda Item 10  Nutrient recycling strategy – measures to improve recycling of nutrients- finalizing 
the strategy 

10.1 The Meeting considered the draft Baltic Sea Regional Nutrient Recycling Strategy (document 
10-1) 

10.2 The Meeting took note of the comments by EU on the draft Baltic Sea Regional Nutrient 
Recycling Strategy (document 10-2). 

10.3 The Meeting agreed on the document and recalled that the document will also be considered 
by AGRI 11-2021. 

10.4 The Meeting took note that Sweden lifted the study reservation on the document placed in the 
beginning of the Meeting.  

10.5 The Meeting further noted of the following comments by Germany:  

- insert reference to the EU Green Deal in the introduction; 

- include a measure on coupling livestock to the agricultural land available under objective 1;  

- remove “recycling of nutrients from eutrophicated waters to land” from the introduction and the 
measure “promote the development of methods and technologies to manage accumulated 
nutrient reserves” from objective 4. 

10.6 The Meeting invited the AGRI group to consider the proposed changes to the nutrient recycling 
strategy and amend the document accordingly. The Meeting further requested the Secretariat to circulate 
the final version of the document to PRESSURE after consideration by AGRI for editorial check. 

10.7 The Meeting considered the policy briefs on solutions to recycle nutrients in the wastewater 
sector (document 10-3). 

10.8 The Meeting welcomed the policy messages admitting that they provide useful background 
information for the regional nutrient recycling strategy. The Meeting agreed to provide written feedback on 
the policy messages by 28 May 2021 to the Secretariat (Dmitry.Frank-Kamenetsky@helcom.fi) and invited 
the BSR-water project to consider them before publishing the documents as project materials. 

10.9 The Meeting took note of the policy recommendations from the SuMaNu project platform 
(document 10-4), welcomed them as useful background material for the implementation of the Baltic Sea 
regional nutrient recycling strategy and supported their publication as project material. The Meeting 
recalled a previous demonstration of the effectiveness of the farm gate nutrient balances as a tool for 
smart nutrient management in the presentation on the improvement of the environmental status of the 
Schlei catchment area. The Meeting further noted that more specific comments will be provided by 
national experts at AGRI 12-2021. 

Agenda Item 11   Development of the HELCOM framework on internal nutrient load management 

11.1 The Meeting considered the new draft of the HELCOM Guideline constituting the risk 
assessment framework for the management of internal nutrient reserves (document 11-1). 

11.2 The Meeting welcomed the comments by Finland on the document 11-1 (document 11-2) and 
in general supported them, however noting that some of the issues still require thorough consideration at 
the MINUTS group meeting with involvement of national expert in legal affairs. 

11.3 The Meeting reflected on the new arrangement of the document with the view that the final 
draft is to be submitted to HOD 60-2021, pointing out that:  

- the list of measures should be kept open;  

- the document should serve as a support in building a relevant knowledge base;  

- the risk assessment should focus on environmental aspects. 
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11.4 The Meeting emphasized that the guideline is not legally binding and should not intervene in 
national permitting procedures which are solely in the hands of national authorities. The Meeting requested 
that this nature of the guideline is to be clearly stated in the guideline.  

11.5 The Meeting agreed that the updated BSAP should include a clear statement encouraging using 
the document when considering sea-based measures to manage internal nutrient reserves and thus ensuring 
that all potential risks are properly addressed in this consideration. 

11.6 The Meeting discussed how countries are planning to use the HELCOM risk assessment 
framework nationally. The Meeting took note that most of the Contracting Parties are planning to distribute 
the guideline to national permitting authorities recommending utilizing it when considering relevant projects, 
acknowledging that none of the countries are planning to make any updates in their national legislation. 

11.7 The Meeting took note of the position of Germany, as well as some other countries, that it would 
be in favor of having a HELCOM Recommendation as a part of the risk assessment framework. Several 
contracting parties regretted that the proposed structure of the framework has been reduced to a stand-
alone guideline, which brings additional uncertainty to the understanding of the use of the risk assessment 
framework. 

11.8 The Meeting took note that Germany and CCB would like to see a stronger HELCOM role in 
evaluation of the potential environmental risks which might be caused by realization of sea-based measures 
to manage internal nutrient reserves. 

11.9 The Meeting acknowledged significant knowledge gaps, particularly with regard to side effects 
of measures and sustainability of their positive environmental effects. 

11.10 The Meeting further suggested that the efficiency of the guideline will be evaluated in the future 
after some experience of its application. 

11.11 The Meeting took note that Germany would be in favor of detailed information exchange on the 
planned sea-based measures including technical details, expected environmental effects, potential risks etc. 
The Meeting agreed that the value of the guideline is providing support to national authorities and sharing 
information on various aspects of sea-based measures ensuring a learning process. This concerns all projects 
in the open sea and in coastal waters, which may have transboundary effects.  

11.12 The Meeting encouraged the Contracting Parties to share information on innovative measures 
to related HELCOM WG to encourage knowledge exchange between countries. 

11.13 The Meeting requested the MINUTS group to finalize the guideline for submission to HOD 60-
2021, fully utilizing the views and encouraged the Contracting Parties to delegate national representatives to 
the group meeting, including legal experts. 

 

Agenda Item 12  Any other business 

12.1 The Meeting considered a proposal from STATE&CONSERVATION to move Recommendation 
10/2 under PRESSURE WG (document 12-1). 

12.2 The Meeting agreed that the Recommendation primarily concerns the assessment of the state 
of the marine environment and thus, better fits under the mandate of State&Conservation WG. The Meeting 
further expressed the view that currently the HELCOM framework for the assessments of the state of the 
Baltic Sea covers all provisions of this Recommendation and therefore it could be set aside. 

12.3 The Meeting invited State&Conservation, as the group primarily dealing with the issues related 
to the marine and coastal status assessment to consider the withdrawal of the Recommendation and prepare 
the appropriate justification for the Helsinki Commission. 

12.4 The Meeting took note of the Climate Change Fact Sheet (document 12-2). 

12.5 The Meeting took note that Sweden has already sent comments to the Secretariat, hoping that 
they are given full consideration.  
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12.6 The Meeting took note of the view of Germany that the fact sheet contains highly 
heterogeneous information where some issues are scientifically well justified while others remain rather 
uncertain. Germany also highlighted that the development of wind power is considered in the document 
without a comprehensive analysis of its effects on the marine ecosystem, particularly with regard to 
biodiversity. The Meeting took note that many topics could have been considered more critically from an 
environmental point of view, emphasizing environmental risks. 

12.7 The Meeting took note that Germany has embarked on the process to delete the last German 
hot spot, the Odra lagoon. The hot spot is shared with Poland, and Germany is seeking cooperation with 
Poland to develop documentation for considering the deletion of this hot spot at PRESSURE 15-2021. 

12.8 The Meeting noted that this was the last meeting of the professional secretary Dmitry Frank-
Kamenetsky and warmly thanked Dmitry for all his hard work and continuous dedication to advancing the 
HELCOM work in a highly skilled manner. 

Agenda Item 13 Future work and meetings 

13.1 The Meeting confirmed that PRESSURE 15-2021 will take place from 2 to 5 November 2021 in 
Sweden in case the COVID-19 restrictions allow to meet in person. 

13.2 The Meeting also agreed that PRESSURE 16-2022 will tentatively take place on the week starting 
from 25 April 2022. 

Agenda Item 14  Outcome of the Meeting 

14.1 The Meeting adopted the draft Outcome of the Meeting. 

14.2 The Outcome of the Meeting was finalized by the Secretariat in cooperation with the Chair and 
made available in the HELCOM Meeting Portal together with all documents and presentations given during 
the Meeting.
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Inputs of hazardous substances to the Baltic Sea 
Hazardous substances like metals and organic substances may originate from natural or anthropogenic 
sources, although organic contaminants tend to be more commonly of anthropogenic origin. Accumulation 
of contaminants in the environment may lead to risk for biota including a risk for human health. The inputs 
are considered to be mainly waterborne via rivers and direct point sources, and via atmospheric deposition, 
depending on the substance and data availability. 

The monitoring and reporting guidelines for waterborne inputs of hazardous substances to the Baltic Sea 
(PLC-Water guidelines) are to a large degree focused on metal inputs, whereas in the programme for 
monitoring air pollution and precipitation, the airborne inputs include both metals and some organic 
contaminants. Due to this inconsistency between the monitoring and reporting of the different sources, fair 
estimates for the total inputs are at the moment only possible from some countries for some metals that are 
included in both programmes. The inputs of these metals are given below. In addition, an assessment of a 
specific HELCOM data call on nonyl- and octylphenols, as well as per- and polyfluoroalkyl substances (PFASs) 
in rivers and coastal waters, as well as summarised information on the atmospheric deposition of some 
selected organic contaminants based on EMEP work for HELCOM are included. 

Inputs of heavy metals to the Baltic Sea 
Mercury, cadmium and lead are the present HELCOM indicators on metal pollution in the Baltic Sea, and high 
levels of these metals have been detected in sediments and in fish tissue (HELCOM 2018a). Soil properties, 
industrial activity, high population density, the exploitation of minerals and other natural resources, the 
application of fertilizers in agricultural areas as well as atmospheric deposition from local and distant emission 
sources are the main factors that contribute to heavy metal inputs. 

Limitations in national monitoring programmes and/or lack of proper laboratory resources have in some 
cases prevented the reporting of heavy metal input data. As a result, only an indication on the inputs of 
mercury, cadmium and lead entering the Baltic Sea could be established in PLC-6, and still issues exist 
regarding reporting completeness for some CPs, as well as data quality issues and the possibilities to quantify 
the metals at ambient level. The results from the PLC-7 reporting ought to be seen as mainly indicative (cf. 
“Data handling and quality control”). In addition to the data assessed in PLC-6, the present assessment also 
includes chromium, copper, nickel, and zinc. Unfortunately, no data is available on the atmospheric 
deposition for these metals, as they have, at least so far, not been included in the commission to EMEP 
regarding modelling of metal deposition on the Baltic Sea. Also, it should be noted that in case where there 
are upstream countries, the transboundary metal loads are included in the metal inputs to the Baltic Sea 
from the HELCOM CPs that encompasses the river mouth as it has not been possible to correct for these 
upstream inputs. 

According to the PLC-Water guidelines, mercury, cadmium, and lead are mandatory parameters that should 
be reported wherever concentrations in rivers are not below the recommended quantification limit, whereas 
copper, zinc, nickel, and chromium may be reported on a voluntary basis. The request is on the total load of 
the named metals, although most CPs are analysing on filtered samples (cf. “Data handling and quality 
control”). The PLC-Water guidelines indicate methods for making estimates from measurements below the 
quantification limits (HELCOM 2019a). The reporting obligations for MWWTPs and industrial point sources are 
on the other hand regulated by the size of the MWWTPs and if the monitoring is a part of the permissions 
for a specific industrial plant. Due to the size regulation for the WWTPs, the inputs from smaller facilities are 
most probably underestimated as they often are not obliged to report metals. 

Data handling and quality control 
Metal data have been reported by the Contracting Parties within the framework of the annual Pollution Load 
Compilations. The reported data has been compiled and assessed as far as possible, and the HELCOM 
Contracting Parties have been asked to verify their data, especially suspicious outliers, and to fill in potential 
data gaps. Anyhow, there still remain plentiful issues regarding the temporal and spatial coverage for several 
CPs. Also, it has been challenging to assure the data quality, as some observations appear to be suspiciously 
high or low in comparison to observations in time-series from a single CP or compared to inputs from other CPs.  

Attachment 2
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Data coverage 
The assessment of heavy metal inputs to the Baltic Sea has 
focused on the period 2015-2017 as these are the recent years 
with the most complete data coverage in the HELCOM PLC 
database. It is mandatory to report cadmium, mercury and lead 
inputs, whereas chromium, copper, nickel and zinc are voluntary 
to report. However, the spatial coverage is far from complete and 
varies between the metals (Figure 1). The very limited data on 
riverine inputs from Denmark has not been included due to very 
poor coverage. The coverage of heavy metal inputs from direct 
point sources is certainly not fully covered. For instance, Sweden 
only can report metal inputs from the larger MWWTs, as the 
smaller plants seldom have reporting obligations on metals in 
their permits. Maps with the positions of MWWTs and industrial 
point sources with reported metal loads are given in Figure 2. 

Figure 1. The spatial data coverage 2015-2017 of reported riverine inputs 
of mandatory metals Cd, Hg and Pb, and voluntary metals Cr, Cu, Ni, Zn 



3 

Figure 2. The spatial data coverage 2015-2017 of reported inputs from direct 
point sources of the mandatory metals Cd, Hg and Pb, and the voluntary metals, 
Cr, Cu, Ni and Zn. Aggregated point sources are indicated by a red border around 
the points. The aggregated sources are only positioned on the maps within 
respective sea basin as the number and location of individual sources are not 
known. 
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In addition, most CPs are analysing the metals on filtered riverine samples although the request 
according to the PLC-Water Guidelines are on the total loads. This is mainly an adaptation to the Water 
Framework Directive that requests data on biologically available metals. Among the HELCOM countries, 
only Finland is actually measuring the total metal concentration (EE analyses both total and filtered 
metals, but report dissolved metals), whereas Sweden is analysing acid soluble metals that include 
dissolved metals and metals adsorbed to particulate matter. Except for Lithuania, all other CPs are 
analysing filtered samples. In Lithuania Cd, Hg, Pb, and Ni are analysed on filtered samples, whereas 
total concentrations are analysed for Cr, Cu, and Zn. Consequently, the data reported and assessed are 
in regard to the total metal inputs in most cases an underestimate as the metals associated to 
particulate matter are not included. The underestimation is higher the higher fraction of a transported 
metal that is normally particle bound. Hence, due to the very high particle affinity for especially lead, 
the inputs of these metals are most probably prone to be seriously underestimated. 

 
Table 1. Limits of quantification (LOQ) for metals in river water (µg/l). Data for Contracting Parties from PLC 5.5 (HELCOM 
2015) or later, and the recommended LOQs from PLC-Water Guideline (HELCOM 2019a). 

Metal Guideline DE DK EE FI LT LV PL RU SE 
Cd 0.01 0.02-0.06 0.012 0.02-0.05 0.01 0.05 0.024 0.1 0.1 0.004 

Cr 0.05 0.1-0.2 0.03 0.5-1 0.2 0.5 0.8 1.0 1 0.03 

Cu 0.1 0.08-0.5 
0.09-
0.12 

1 0.1 0.5 0.9 1.0 1 0.01 

Hg 0.005 0.001-0.005 n.a. 0.015-0.1 0.002 0.03 0.01 0.013 0.01 0.0001 

Ni 0.05 0.07-0.5 0.09 0.1-1 0.2 1.0 2 1.0 5 0.02 

Pb 0.05 0.04-0.2 0.075 0.1-1 0.01 1.0 1.0 1.0 2 0.01 

Zn 0.5 0.2-0.5 0.09 1-2 1 5.0 3 1.0 2 0.4 

In the quality control of the reported metal data comparisons have mainly been performed in time series for 
the total metal inputs for a Contracting Party regarding annual riverine data, as well as on data from direct 
point-sources such as municipal waste water treatment plants and industrial facilities. Potential high or low 
outliers have subjectively been noted, and the CPs have been notified and asked to verify the outliers. 
Atypical values may be caused by natural causes, like large variation in water flow due to drought or flooding 
events, or by anomalies in the data handling or in the laboratory analysis. Loads that are considerably higher 
than expected might result from estimates based on contaminated samples. In the metal input assessment 
within PLC-6 the flow-normalised riverine metal inputs were used as a tool to reveal inconsistencies (cf. 
HELCOM 2018b). Unfortunately, due to problems to link the metal inputs to corresponding annual mean 
water discharges, this quality assurance procedure could not be used in the present assessment. 

A special issue in making reliable input estimates is using too high limits of quantification in the laboratory 
analysis of samples. In these cases, the estimates will be extra sensitive if the quite common procedure to 
use LOQ/2 to estimate levels below the limit is applied. That is especially problematic if the estimate is based 
on a large proportion of observations with levels below the limit. A more realistic weighted approach is 
recommended in the PLC- Water Guidelines (HELCOM 2019a), but this procedure is not always used by CPs. 
However, this procedure may also create unreliable input estimates when a large part of the observations is 
below the LOQ. For instance, the Estonian riverine inputs are most probably affected by this computational 
challenge.  

In addition to estimates based on various LOQs and differences in estimating using data below the LOQs, 
there is also some differences in which metal fraction the CPs are analysing their riverine samples. Most CPs 
are only analysing metals on filtered river samples. These samples are of course not completely comparable 
with the total concentrations reported (as required in the PLC-Water Guidelines) by other CPs. Also, Denmark 
has only been monitoring the riverine metal loads in a total of twelve of their numerous small rivers in the 
period 2012-2014 (of which only eight for Hg), and no river was monitored for more than a single year. Hence, 
the Danish riverine inputs are not included in this assessment, since that would result in serious 
underestimations of the total metal inputs to the Baltic Sea. 

Calculations of the area-specific metal inputs to the Baltic Sea reveal that in general there is a quite good 
agreement between the inputs from the different countries, although there are some suspiciously low inputs 
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that most probably are not correct (Table 2). The Russian inputs of cadmium and lead are most certainly over-
estimated due to many observations below the comparably high LOQs. Since these input estimates are based 
on half the LOQs, the reported inputs are therefore consequently deemed to be over-estimated. Also, as the 
input data include possible transboundary inputs from upstream countries. Hence, data for individual 
countries ought to be handled by great care. 

Recent metal input data are generally believed to give better estimates of the inputs, as the data coverage is 
in general better compared to earlier years, but also the data quality appears to be better. In spite of this, 
there are still some concerns about specific estimates, but the data have been quality assured by the CPs and 
verified as correct. However, due to these questionable input estimates, some data has been overlooked in the 
assessment (esp. zero riverine inputs), mainly due to inconsistent reporting coverage. To exclude zero inputs is 
justified by problems to distinguish between “real” zero inputs and lack of data/information. In addition, as actual metal 
inputs of these widespread naturally occurring metals never can be zero in reality, but rather reflect insufficient analytical 
capabilities, and the fact that including zeros in averaging would cause severe underestimates of the inputs, these data 
have been overlooked in the assessment. Also, in the compilation of metal inputs to the different Baltic Sea 
basins, it has not been possible to get a full coverage for some of the southernmost basins, mainly due to the 
limited riverine load data from Denmark. In this assessment, the annual average metal inputs for the period 
2015-2017 is judged to be most complete and appears to have the least questionable annual data, as it seems 
that in general there still need to be some verifications for the annual inputs in 2018. However, for 
comparison both the annual average inputs for 2015-2017, and 2016-2018 are given in the compiled data 
tables. 

Table 2. Area-specific riverine inputs of cadmium, chromium, cupper, mercury, nickel, lead, and zinc from HELCOM 
Contracting Parties to the Baltic Sea, as well as the area covered by the estimated inputs, and the coverage of the total area 
of the specific country. The inputs include possible transboundary inputs from upstream countries, and consequently data 
for individual countries ought to be handled by care. 

CP
Cd (kg/km2) Area (km2) Coverage 

(%)2012 2013 2014 2015 2016 2017 2018 
DE 0.0048 0.0043 0.0014 0.0062 0.0025 0.0040 0.0034 23276 81

DK 
EE 0.0197 0.0010 0.0008 0.0008 0.0002 0.0079 0.0005 46329 100

FI 0.0086 0.0056 0.0061 0.0086 0.0055 0.0052 0.0040 316941 100

LT 0.0003 47349 73

LV 0.0001 0.0002 0.0038 0.0061 0.0102 0.0030 0.0066 65874 100

PL 0.0009 0.0009 0.0022 0.0023 0.0015 0.0022 0.0020 304801 98

RU 0.0820 0.0490 0.0290 0.0570 0.0390 0.0410 0.0370 351023-381507 93

SE 0.0054 0.0033 0.0037 0.0048 0.0033 0.0039 0.0039 454259 100

CP
Cr (kg/km2) Area (km2) Coverage (%)2012 2013 2014 2015 2016 2017 2018 

DE 0.074 0.049 0.007 0.089 0.043 0.071 0.046 23276 81

DK 
EE 0.116 0.01 0.007 0.018 0.001 0.023 0.009 46329 100

FI 0.401 0.293 0.247 0.396 0.229 0.215 0.185 316941 100

LT 0.163 0.170 0.234 0.074 0.271 0.194 47349 73

LV 0.002 0.003 0.489 0.079 0.155 0.090 0.018 65874 100

PL 0.630 0.067 0.088 0.045 0.014 304801 98

RU 
SE 0.178 0.083 0.096 0.102 0.072 0.084 0.096 454259 100

CP
Cu (kg/km2) Area (km2) Coverage (%)2012 2013 2014 2015 2016 2017 2018 

DE 0.403 0.305 0.134 0.580 0.223 0.328 0.371 23276 81

DK 
EE 1.826 0.721 0.197 0.501 0.716 0.631 0.200 46329 100

FI 0.820 0.547 0.463 0.689 0.494 0.451 0.377 316941 100

LT 0.446 0.658 0.001 0.486 0.402 0.803 0.972 47349 73

LV 0.011 0.009 0.456 0.643 0.871 0.993 0.659 65874 100

PL 0.486 0.369 0.257 0.132 0.177 0.253 0.183 304801 98

RU 0.598 0.623 1.145 0.901 351023

SE 0.677 0.451 0.506 0.487 0.383 0.378 0.315 454259 100
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CP Hg (kg/km2) Area (km2) Coverage (%) 2012 2013 2014 2015 2016 2017 2018 
DE 0.0008 0.0014 0.0001 0.0023 0.0004 0.0005 0.0005 23276 81 

DK          

EE 0.0037 0.0009 0.0008 0.0136 0.0019 0.0020 0.0006 46329 100 

FI 0.0015 0.0010 0.0011 0.0009 0.0006 0.0006 0.0005 316941 100 

LT  0.0010  0.0008 0.0006 0.0023  47349 73 

LV 0.0001 0.0002 0.0001 0.0001 0.0001 0.0097 0.0141 65874 100 

PL 0.0010 0.0023 0.0004 0.0013 0.0001 0.0001 0.0003 304801 98 

RU    0.0007  0.0720 0.0001  

9584 (2014) 
15500 (2015) 
30484 (2016) 
5400 (2017 

 

SE 0.0012 0.0007 0.0007 0.0010 0.0007 0.0007 0.0007 454259 100 

 

CP Ni (kg/km2) Area (km2) Coverage (%) 2012 2013 2014 2015 2016 2017 2018 
DE 0.183 0.132 0.050 0.615 0.182 0.276 0.360 23276 81 

DK          

EE 0.504 0.158 0.113 0.156 0.284 0.242 0.134 46329 100 

FI 1.024 0.653 0.734 1.099 0.783 0.734 0.533 316941 100 

LT 0.212 0.338  0.296 0.338 0.444 0.275 47349 73 

LV 0.004 0.007 0.142 0.266 0.008 0.009 0.006 65874 100 

PL 0.112 0.273 0.178 0.171 0.184 0.257 0.171 304801 98 

RU  0.435  0.675   -     0.526   0.157    350400  

SE 0.387 0.228 0.250 0.279 0.222 0.216 0.230 454259 100 

 

CP Pb (kg/km2) Area (km2) Coverage (%) 2012 2013 2014 2015 2016 2017 2018 
DE 0.080 0.042 0.015 0.019 0.018 0.035 0.033 23276 81 

DK          

EE 0.183 0.041 0.017 0.045 0.019 0.04 0.008 46329 100 

FI 0.132 0.087 0.077 0.125 0.080 0.073 0.064 316941 100 

LT  0.002 0.007 0.486 0.190 0.486 0.006 47349 73 

LV 0.003 0.002 0.123 0.077 0.489 0.619 0.337 65874 100 

PL 0.033 0.015 0.004 0.030 0.005 0.008 0.008 304801 98 

RU  0.633   0.679   -     0.329   0.326   0.148   -    351023-
381507 

 

 

SE 0.137 0.064 0.077 0.082 0.073 0.071 0.069 454259 100 

 

CP Zn (kg/km2) Area (km2) Coverage (%) 2012 2013 2014 2015 2016 2017 2018 
DE 1.24 0.92 0.27 3.79 0.52 0.91 0.73 23276 81 

DK          

EE 2.77 0.41 0.25 2.61 4.40 1.40 0.32 46329 100 

FI 2.60 1.55 1.81 2.65 1.83 1.61 1.35 316941 100 

LT 2.22 2.63  4.58 0.76 1.61 9.19 47349 73 

LV 0.04 0.03 0.53 1.05 0.76 0.96 0.92 65874 100 

PL 0.41 0.39 0.08 0.47 0.2 0.28 0.17 304801 98 

RU 3.21 2.91 2.20 2.77 2.69 8.27 10.7 337823 
 

 

 

SE 2.10 1.16 1.25 1.53 1.09 1.03 1.03 454259 100 

 

Total inputs of assessed metals to the Baltic Sea 2012-2018 

There are quite large differences in the total amounts of the different metals that enter the Baltic Sea every 
year, as well as the main route of entry is quite variable between the metals. In this context, it ought to be 
noted that the full picture is not known for chromium, copper, nickel, and zinc due to lack of information on the 
atmospheric deposition. For cadmium, mercury and lead, where deposition estimates are available, it is 
estimated that the total average annual inputs to the Baltic Sea 2015-2017 have been 27, 5.3, and 356 tonnes 
per year, respectively (Table 3). Mercury and lead are characterised as the metals for which the atmospheric 
deposition is an especially important route of entry to the Baltic Sea which constitute about 47% and 40 %, 
respectively of the total inputs to the sea (Figure 3). On the other hand, for cadmium the riverine inputs are 
the predominant route of entry with about 81% of the total inputs. For all assessed metals, the direct point 
sources make the smallest contribution to the total inputs (about 0.5-2%), although the point sources might 
be underestimated somewhat as e.g. Sweden only can report metal inputs from larger MWWTs, as smaller 
plants seldom have reporting obligations on metals in their permits. Anyhow, the importance of the direct 
point sources may be regarded to be considerably less than the other two routes of entry. 
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As previously stated, there is no atmospheric deposition data available for chromium, copper, nickel and zinc, 
and consequently the complete picture of the routes of entry for these metals is not known. However, as with the 
previously mentioned metals, also for these metals the direct point-sources comprise only a minor part of the 
total waterborne inputs with about 2% of the totals for all metals except zinc, for which the point-sources 
constitute almost 5% of the total waterborne inputs (Table 3, and Figure 4). 

 
Table 3. Inputs of cadmium, chromium, copper, mercury, nickel, lead, and zinc to the Baltic Sea from direct point sources, 
via rivers, total waterborne, and atmospheric deposition 2012-2018. Atmospheric deposition only available for Cd, Hg and 
Pb. Annual average inputs 2015-2017, and 2016-2018 are also given. 

Source Cd  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

0.14 0.20 0.15 0.53 0.47 0.48 0.55 0.49 0.50 

Riverine 35 21 5 26 19 19 17 21 18 

Waterborne 35 21 5 27 19 19 18 21 18 

Depositiona 4.9 4.5 4.8 4.3 3.9 4.2 4.2 4.2 4.1 

Total 40 25 10 31 23 23 22 25 22 

 

Source Cr  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

2.9 4.0 3.8 5.5 4.0 4.0 4.4 4.5 4.1 

Riverine 412 137 151 207 143 138 114 163 132 

Waterborne 415 141 155 212 147 142 118 167 135 

Depositiona          

Total          

 

Source Cu  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

15 16 12 23 16 17 17 19 17 

Riverine 1031 770 486 964 802 518 411 883 788 

Waterborne 1046 786 498 987 818 535 428 780 593 

Depositiona          

Total          

 

Source Hg  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

0.094 0.497 0.097 0.177 0.075 0.079 0.085 0.110 0.080 

Riverine 1.5 1 0.8 1.7 2.8 1.4 1.5 2.4 2.5 

Waterborne 1.6 1.5 0.9 1.9 2.9 1.5 1.6 2.5 2.6 

Depositiona 3.4 2.9 3.2 2.7 2.6 3.1 2.8 2.8 2.8 

Total 5.0 4.4 4.1 4.6 5.5 4.6 4.4 4.9 4.8 

 

Source Ni  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

14.7 12.7 9.7 23.3 11.7 10.1 9.9 15.0 10.6 

Riverine 717 650 408 746 485 440 345 609 460 

Waterborne 732 663 418 769 497 450 355 572 434 

Depositiona          

Total          

 

Source Pb  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

2.24 1.87 1.48 2.74 2.30 2.85 2.42 2.63 2.52 

Riverine 345 301 252 230 225 177 76 211 160 

Waterborne 347 303 254 233 227 180 78 214 163 

Depositiona 157 167 216 163 127 139  143  

Total 504 472 473 396 354 319  357  

 

Source Zn  (tonnes/year) Annual average 
2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 

Direct point 
 

132 106 59 205 125 139 141 156 135 

Riverine 3201 2257 1167 2961 2301 4065 5116 3109 3827 

Waterborne 3333 2363 1226 3166 2426 4204 5257 3265 3962 

Depositiona          

Total          

a Deposition data from EMEP (HELCOM 2020 for Cd and Hg, HELCOM 2019b for Pb) 
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Figure 3. The division of inputs of cadmium, mercury and lead from point sources, via rivers, and atmospheric deposition 
to the Baltic Sea based on average inputs 2015-2017. 

Figure 4. The division of inputs of chromium, copper, nickel, and zinc, from point sources and via rivers to the Baltic Sea 
based on average inputs 2015-2017. 

Inputs of metals via rivers and direct point-sources 2012-2018 
As previously concluded, the metal inputs from direct point-sources to the Baltic Sea are quite low compared 
to the riverine inputs and the inputs via atmospheric deposition for the metals that have deposition data 
available. This is also evident when the load data is presented per contracting party (Tables 4 and 5). In 
general, CPs with large flow to the Baltic Sea, due to either large rivers and/or large surface area, naturally 
tend to have larger riverine metal loads. For point sources it is more difficult to draw any general conclusions, 
as it is more complicated than just e.g. the number of inhabitants, but also include industrial release directly 
to the Baltic Sea. The proportion of point sources inland compared to direct point sources to the Sea is very 
important, as the former will burden the riverine inputs rather than direct point sources. Also, the 
composition of waste water, including its origin, is of importance as this will influence the amount of metals 
in the incoming water to the waste water treatment plants, although the majority of the metals will end-up 
in the sewage sludge due to their predominantly high particle affinity. 

Table 4. Riverine inputs of cadmium, chromium, cupper, mercury, nickel, lead, zinc to the Baltic Sea 2012-2018. Annual 
average inputs 2015-2017, and 2016-2018 are also given. 

CP
Cd  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.101 0.099 0.033 0.093 0.057 0.088 0.079 0.079 0.075

DKa 
EEb 0.913 0.046 0.034 0.034 0.007 0.35 0.008 0.130 0.122

FI 2.65 1.66 1.84 2.64 1.68 1.56 1.16 2.0 1.5

LTb 0* 0* 0.014d 0* 0* 0* 0*

LVb 0.243 0.391 0.644 0.170 0.362 0.402 0.392

PL 0.280
 

0.210 0.678 0.701 0.461 0.656 0.583 0.6 0.6

RUc 28.8 17.4 10.3d 20.1 14.8 15.2 12.9 16.7 14.3

SE 2.45 1.49 1.68 1.82 1.15 1.46 1.41 1.5 1.3

Total 35 21 5 26 19 19 17 21 18 

CP
Cr  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 1.61 1.12 0.13 0.43 0.98 1.48 0.91 0.96 1.1

DKa 
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EEb 5.2 0.37 0.24 0.83 0.025 1.00 0.35 0.62 0.46

FI 126 90 76 124 70 66 57 87 64

LTb 7.7 8.0 11.1 3.49 12.8 9.2 9 9

LVb 32.0 5.1 10.1 5.7 1.0 7.0 5.6

PL 192 20.4 26.7 13.6 4.2 20 15

RUc 
SE 80 37 43 45 32 37 42 38 37

Total 412 137 151 207 143 138 114 163 132 

CP
Cu  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 9 7 3 6 5 7 8 6 7

DKa 
EEb 84 33 9 23 33 29 9 29 24

FI 257 169 143 215 152 139 116 169 136

LTb 21 31 23 19 38 46 27 34

LVb 29 42 57 65 43 55 55

PL 148 112 78 40 54 77 55 57 62

RUc 210 219 402 316 359 316

SE 302 199 224 213 166 163 134 181 154

Total 1031 770 486 964 802 518 411 883 788 

CP
Hg  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.018 0.033 0.003 0.015 0.009 0.011 0.012 0.01 0.01

DKa 
EEb 0.172 0.043 0.039 0.63 0.088 0.091 0.026 0.27 0.07

FI 0.428 0.272 0.301 0.235 0.167 0.175 0.135 0.19 0.16

LTb 0 0.049 0.039 0.029 0.109 0.06 0.07

LVb 0.63 0.904 0.63 0.77

PL 0.315 0.306 0.103 0.352 0.018 0.035 0.09 0.14 0.05

RUc 0.007* 0 2.188 0.004* 0.73 1.10

SE 0.523 0.292 0.315 0.418 0.267 0.298 0.298 0.33 0.29

Total 1.5 1 0.8 1.7 2.8 1.4 1.5 2.4 2.5 

CP
Ni  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 4 3 1 4 4 6 8 5 6

DKa 
EEb 23 7 5 7 13 11 6 10 10

FI 320 203 228 344 244 230 166 273 213

LTb 10 16 14 16 21 13 17 17

LVb 9 17 0* 0* 0* 17 0*

PL 34 83 54 52 56 78 52 62 62

RUc 153 237 185 55 120 55

SE 173 101 111 123 97 94 100 105 97

Total 717 650 408 746 485 440 345 609 460 

CP
Pb  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 1.86 0.97 0.34 0.43 0.42 0.80 0.76 0.6 0.7

DKa 
EEb 8.5 1.9 0.77 2.1 0.87 1.8 0.35 1.6 1.1

FI 41 27 24 39 25 23 20 29 23

LTb 0* 0* 0.34* 23 9 23 0.3 18 11

LVb 8 5 32 40 22 26 31

PL 10 4.6 1.3 9 1.6 2.3 2.5 4.3 2.1

RUc 222 238 182* 115 124 55 0c 98 60

SE 62 29 35 36 32 31 30 33 31

Total 345 301 252 230 225 177 76 211 160 

CP
Zn  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 28 21 6 13 12 18 14 14 15

DKa 
EEb 127 18 11 121 204 63 13 129 93

FI 798 461 546 819 559 484 402 621 482

LTb 105 124 217 36 76 435 110 182

LVb 32 67 49 62 58 59 56

PL 97 115 20 140 58 83 47 94 63

RUc 1106 1002 948 948 2869 3735 1588 2517

SE 940 516 552 636 435 410 412 494 419

Total 3201 2257 1167 2961 2301 4065 5116 3109 3827 
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Note! aDenmark only have a very limited amount of data that is not possible to extrapolate to the whole country, and consequently 
no data is given here. bThe spatial and/or temporal coverage of load data from EE, LT and LV is not complete. cInputs from Russia may 
be overestimated due to the used estimation method based on high LOQ’s. dData according to BSEP162. eNote that the annual average 
of the total metal input is not the same as the mean of the three different years, as the sum of the different annual averages for the 
CPs are not influenced by missing observations. *Estimates based on data mainly <LOQ 

Table 5. Inputs of cadmium, chromium, cupper, mercury, nickel, lead, zinc, and annual mean water discharge from point 
sources to the Baltic Sea 2012-2018. Annual average inputs 2015-2017, and 2016-2018 are also given.  

CP
Cd  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.011 3E-04 3E-04 0.052 4E-04 0.004 0.001 0.019 0.002

DK 0.013 0.013 0.014 0.014 0.013 0.014 0.012 0.014 0.013

EE 0.002 0.002 0.002 0.016 0.015 0.007 0.011

FI 0.08 0.104 0.109 0.098 0.08 0.091 0.093 0.071 0.069

LT 0*

LV 0.006 0,015 0,008 0,010 0,030 0,030 0,075 0.023 0.045

PL 0.006 0.055 0.002 0.01 2E-04 0.003 0.022 0.004 0.008

RU 0.002 2E-04a 0.001 0* 0* 4E-05 4E-04 1E-05

SE 0.022 0.018 0.016 0.343 0.352 0.323 0.338 0.339 0.338

Total 0.14 0.20 0.15 0.53 0.47 0.48 0.55 0.49 0.50 

CP
Cr  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.101

 
0.019 0.026 1.653 0.018 0.169 0.161 0.613 0.116

DK 0.321 0.307 0.332 0.352 0.328 0.342 0.304 0.341 0.325

EE 0.145 0.085 0.091 0.015 0.004 0.058 0.054 0.026 0.039

FI 1.652 2.723 2.734 1.996 2.3 2.0 1.988 1.604 1.602

LT 0.033 0.04 0.005 0.001 0.002 0.001 0.001 0.002

LV 0.112 0.189 0.19 0.121 0.119 0.216 0.176 0.152 0.17

PL 0.03 0.15 0.11 0.123 0.133 0.055 0.011 0.104 0.066

RU 0.074 0.06 0.086 0* 0.0005 0* 0.029 2E-04

SE 0.47 0.47 0.391 1.146 1.113 1.207 1.721 1.155 1.347

Total 2.9 4.0 3.8 5.5 4.0 4.0 4.4 4.5 4.1 

CP
Cu  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.371 0.105 0.123 7.51 0.179 0.644 0.645 2.778 0.489

DK 0.810 0.842 0.839 0.888 0.827 0.856 0.764 0.857 0.816

EE 0.6 0.42 0.13 0.19 0.18 0.25 0.26 0.207 0.23

FI 3.0 4.36 3.78 3.34 4.54 3.9 3.41 2.583 2.607

LT 0.133 0.143 0.033 0.013 0.011 0.013 0.008 0.012 0.011

LV 0.7 0.57 1.01 0.37 0.39 0.42 0.42 0.393 0.41

PL 0.12 0.54 0.24 0.21 0.03 0.25 0.69 0.163 0.323

RU 3.43 2.48 1.96 1.84 1.68 1.88 1.827 1.8

SE 5.46 5.96 5.68 8.17 8.07 8.78 8.95 8.34 8.6

Total 15 16 12 23 16 17 17 18 17 

CP
Hg  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.0002 0.0002 0.0002 0.038 0.0002 0.0004 0.0007 0.013 0.0004

DK 0.021 0.020 0.022 0.023 0.021 0.022 0.020 0.022 0.021

EE 2E-04 5E-05 3E-04 3E-05 1E-04 2E-04 1E-04

FI 0.040 0.036 0.041 0.035 0.012 0.012 0.008 0.018 0.009

LT 0.002 4E-04 0.001 9E-04 7E-04 2E-04 6E-04 6E-04 5E-04

LV 0.007 0.012 0.005 0.005 0.006 0.006 0.023 0.006 0.012

PL 6E-04 0.406 0.005 0.034 5E-08 0.003 2E-05 0.012 0.001

RU 7E-04 5E-06 1E-04 1E-04 3E-04 7E-05

SE 0.023 0.022 0.023 0.04 0.035 0.035 0.032 0.037 0.034

Total 0.094 0.497 0.097 0.177 0.075 0.079 0.085 0.110 0.080 

CP
Ni  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.25 0.08 0.17 10.32 0.24 0.43 0.38 3.67 0.35

DK 1.31 1.24 1.36 1.44 1.34 1.40 1.24 1.39 1.33

EE 0.33 0.31 0.24 0.22 0.16 0.22 0.23 0.2 0.203

FI 4.6 4.11 4.51 4.21 4.1 2.76 3.07 2.943 2.563

LT 0.023 0.021 0 0.007 0.008 0.01 0.009 0.008 0.009

LV 0.27 0.48 0.35 0.54 0.51 0.56 0.41 0.537 0.493

PL 0.13 0.24 0.28 0.26 0.21 0.3 0.06 0.257 0.19

RU 4.86 3.65 2.68 1.46 0.26 0.18 1.467 0.633

SE 2.89 2.57 2.7 3.67 3.75 4.31 4.41 3.91 4.157
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Total 14.7 12.7 9.7 23.3 11.7 10.1 9.9 15.0 10.6 

CP
Pb  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.011 0.002 0.004 0.014 0.002 0.014 0.015 0.01 0.01

DK 0.776 0.736 0.805 0.853 0.794 0.828 0.737 0.825 0.787

EE 0.004 0.006 0.002 0.032 0.02 0.013 0.018

FI 0.96 0.63 0.36 0.55 0.25 0.16 0.2 0.267 0.15

LT 0.004 0.08 0.002 0.001 0.001 0.001 0.001 0.001 0.001

LV 0.22 0.14 0.1 0.09 0.18 0.75 0.22 0.34 0.383

PL 0.06 0.08 0.03 0.07 0.01 0.02 6E-04 0.033 0.01

RU 0.01 0.004 3E-04a 0.01 0* 0.003 0.01 0.004 0.004

SE 0.19 0.19 0.17 1.15 1.06 1.04 1.21 1.083 1.103

Total 2.24 1.87 1.48 2.74 2.30 2.85 2.42 2.63 2.52 

CP
Zn  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 0.8 0.4 0.4 75.2 3.2 3.1 39.2 3.2

DK 10.7 10.2 11.1 11.7 10.9 11.4 10.1 11.4 10.8

EE 1.3 0.9 0.7 2 2 2 2

FI 26.6 31.6 26.4 21.7 19.9 26.6 25.2 15.8 24.5

LT 0.338 0.418 0.108 0.065 0.065 0.112 0.089 0.081 0.089

LV 2.9 2.1 2.9 2.1 0.8 1.4 2.6 1.433 1.6

PL 27.3 3.6 2.9 2.8 3.1 3.3 3.5 3.067 3.3

RU 48.6 43.7 33.3 31.1 32.4 40.1 32.27 34.53

SE 13.6 12.8 14.8 58 59.3 59 54.3 58.77 57.53

Total 132 106 59 205 125 139 141 156 135 

CP
Water flow (m3/s) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
DE 3.2 2.0 2.7 3.3 3.2 3.4 3.3 3.3 3.3

DK 11.2 10.6 11.5 12.2 11.2 11.8 10.1 11.8 11.0

EE 2.5 2.4 1.8 1.9 2.2 2.3 2.0 2.1 2.1

FI 22.6 21.9 21.8 14.1 21.4 34.5 23.3 28.0

LT 0.8 0.6 0.7 0.7 0.9 0.7 0.8 0.8

LV 2.1 2.1 1.9 1.9 2.0 1.8 1.9 1.9

PL 2.5 3.1 2.0 2.1 4.0 2.4 2.7 2.8

RU 26.3 27.3 27.7 27.3 27.8 29.4 26.4 28.2 27.8

SE 21.8 20.4 21.7 35.3 32.2 33.6 32.6 33.7 32.8

Total 894 925 940 933 950 1020 881 968 984
aData according to BSEP162. *Estimates based on data mainly <LOQ
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Total inputs of metals per basin 2012-2018 
As was the case in the PLC-6 metal assessment, a basin-wise assessment of the waterborne (riverine + direct 
point sources) metal inputs is only possible for some of the Baltic Sea basins (Table 6). No data is presented 
for the southernmost basins mainly due to the lack of total load estimates for Denmark that makes it 
impossible to make comparisons with the other basins. The waterborne inputs to the other basins are 
characterised by the large amounts entering the Gulf of Finland due to the very large riverine inputs via Russia 
(Tables 4 and 5). There is a concern about the Russian estimates based on a considerable number of 
observations less than comparatively high LOQs, which are replaced by LOQ/2 in the estimations, but the 
large inputs are also a consequence of the very large amount of riverine water, mainly via River Neva, that 
enters the Gulf from Russia. These presumed over-estimated inputs caused by the problem with high LOQs 
could be avoided in future assessments, if Russia would apply more sensitive analytical methods, as the 
present ones give too high LOQs especially compared to the recommendations in the PLC-Water Guidelines. 

For the other basins the metal inputs are quite comparable, except for the Archipelago Sea, which only receive 
about 1/10 of the total amounts to the other basins. However, taken into consideration that this basin is 
quite small and sparsely populated, the metal inputs are not  insignificant. 

Table 6. Total waterborne inputs of cadmium, chromium, cupper, mercury, nickel, lead and zinc, to the Baltic Sea basins 
2012-2018. Annual average inputs 2015-2017, and 2016-2018 are also given. 

CP
Cd  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 2.27 1.31 0.38 2.31 1.39 1.24 0.95 1.65 1.19

BOS 1.63 1.07 0.59 1.57 1.08 1.29 1.22 1.31 1.2

ARC 0.13 0.1 0.16 0.06 0.1 0.05 0.11 0.07

BAP 2.19 2.11 1.53 1.15 3.26 4.24 1.08 2.88 2.86

GUF 30.8 17.6 10.6 20.3 12.6 12.9 13.1 15.3 12.9

GUR 0.38 0.03* 0.05* 0.36 0.61 0.22 0.33 0.40 0.39

WEBa 
SOUa 
KATa 

CP
Cr  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 101.8 53 13.3 74.1 63.4 51 47.6 62.8 54.0

BOS 45.2 25.9 12.5 39.3 19.4 23.2 27.6 27.3 23.4

ARC 12.5 18.8 28.3 6.7 8.2 5.1 14.4 6.7

BAP 30.9 50.4 33.9 38.9 33.4 30.9 19.3 34.4 27.9

GUF 29.3 19.1 9.7* 16.4 6.0 17.7 11.2 17.1 14.5

GUR 6.2 0.41* 0.25* 5.1 9.7 9.7 0.9* 8.2 9.7

WEBa

SOUa

KATa

CP
Cu  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 246 157 67 175 144 131 96 150 124

BOS 133 93 65 131 89 83 78 101 83

ARC 20 17 28 10 15 7,0 18 11

BAP 280 202 130 120 111 153 138 128 134

GUF 321 280 214 443 375 88 43 302 169

GUR 98 66 12.6* 59 67 65 43 64 58

WEBa

SOUa

KATa

CP
Hg  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 0.522 0.294 0.086 0.34 0.242 0.214 0.18 0.265 0.212

BOS 0.282 0.149 0.12 0.183 0.123 0.151 0.161 0.152 0.145

ARC 0.004 0.027 0.029 0.012 0.013 0.005 0.018 0.010

BAP 0.619 1.056 0.602 0.521 2.262 0.329 0.231 1.037 0.941

GUF 0.053 0.054 0.023 1.783 0.04 0.178 0.064 0.667 0.094

GUR 0.263 0.058 0.038 0.061 0.075 2.148 0.839 0.761 1.021

WEBa

SOUa
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KATa

CP
Ni  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 260 147 23 277 221 184 135 227 180

BOS 124 82 32 100 78 85 82 88 82

ARC 12 12 25 6.0 8.4 4.7 13 6

BAP 112 144 109 112 92 120 93 108 102

GUF 221 273 285 216 83 32 23 110 46

GUR 13.6* 3.6* 2.5* 27.1 3.9* 5.8* 2.7* 12 4

WEBa

SOUa

KATa

CP
Pb  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 40 18 6 24 27 20 16 24 21

BOS 25 14 10 21 12 15 19 16 15

ARC 5.6 5.4 11.0 3.1 4.4 1.9 6 3

BAP 52 49 19 38 38 49 11 42 33

GUF 237 246 187 122 111 53 4* 95 56

GUR 9.8 2.4 0.97 1.1 30.5 33.3 19.5 22 28

WEBa

SOUa

KATa

CP
Zn  (tonnes/year) Annual average 

2012 2013 2014 2015 2016 2017 2018 2015-2017 2016-2018 
BOB 851 444 139 716 557 424 348 566 443

BOS 529 297 195 461 276 288 317 342 294

ARC 57 53 91 32 41 25 55 33

BAP 361 471 252 553 184 228 563 322 325

GUF 1306 1133 830 1053 1066 3048 3876 1722 2663

GUR 145 269 11.6* 219 301 95 67 205 154

WEBa 
SOUa 
KATa 

Note! aThe data is considered too incomplete to be assessed (DK data only as estimates for point sources, and for in total twelve rivers 
for three basins). *Severe amount of data is missing 

Waterborne inputs of cadmium, mercury, and lead to the Baltic Sea 1995-2018 
Overall, most CPs show substantial inter-annual variability in metal inputs to the Baltic Sea during the 24-year 
period 1995-2018 (Figures 5-7). Complete data series for the whole period is only available for a few 
countries, although for some countries only a few observations may be lacking. More severe is that in some 
cases there are considerable problems with the spatial and/or temporal data coverage. Especially for mercury 
there is quite a lot of missing data in many time series. The mercury data for Latvia and Russia is even too 
scattered to be shown at all (Figure 6). Denmark reported to the corresponding assessment for PLC-6 data for 
point sources and in total twelve rivers for the period 2012-2014. This limited data has been excluded in the 
prevailing assessment as it is not possible to extrapolate to estimate the total inputs for Denmark, and 
consequently they are not comparable to the data reported by the other countries. Due to these data issues, 
the assessment of the overall waterborne inputs over time can only be done with great caution, and 
especially for the oldest data in the time series. Even in complete time series, there might be changes over 
time in analytical methods and/or LOQs that call for great caution when assessing this kind of data. 

The tendencies for the three CPs with the most complete and consistent time series, i.e. Germany, Finland, 
and Sweden are in general reduced waterborne inputs or at least stable inputs levels over time for all three 
metals (Figures 5-7). The cadmium and lead inputs for the other CPs with more or less complete time series 
show quite large inter-annual variability that makes it hard to reveal any tendencies (Figure 5 and 7). 
Regarding the mercury inputs, all CPs except the already stated for Germany, Finland and Sweden, the 
variability and/or scarceness of the data is too large to reveal any tendencies (Figures 6).
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Figure 5. The annual waterborne inputs of cadmium from the Contracting Parties to the Baltic Sea (tonnes per year) 1995-
2018. The bars show the sum of inputs from rivers and direct point sources. Note! Denmark is excluded due to very 
limited amount of data. Large inter-annual variability may be due to differences in the number of sources between years, 
but also on estimate methods used when observations are less than LOQ. 
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Figure 6. The annual waterborne inputs of mercury from the Contracting Parties to the Baltic Sea (tonnes per year) 
1995-2018. The bars show the sum of inputs from rivers and direct point sources. Note! Denmark is excluded due to 
very limited amount of data. Latvian data only for 2017 and 2018, and Russian data only for 2016. Large inter-annual 
variability may be due to differences in the number of sources between years, but also on estimate methods used when 
observations are less than LOQ. 



16 

Figure 7. The annual waterborne inputs of lead from the Contracting Parties to the Baltic Sea (tonnes per year) 1995-2018. 
The bars show the sum of inputs from rivers and direct point sources. Note! Denmark is excluded due to very limited 
amount of data. Large inter-annual variability may be due to differences in the number of sources between years, but 
also on estimate methods used when observations are less than LOQ. 
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Atmospheric deposition of cadmium, mercury, and lead 

All three metals with modelled atmospheric deposition show reducing deposition over time from the start of 
the time series in 1990 up to present (2018 for cadmium and mercury, 2017 for lead that is not assessed by 
EMEP for HELCOM every year), and this is valid for both the annual depositions as well as the weather-
normalised annual depositions (Figures 8-10). The cadmium and lead depositions are reducing markedly 
more (-73%, and -81% respectively) than the mercury deposition (-35%). According to the assessment of the 
cadmium and mercury deposition by EMEP in the Baltic Sea Environmental Fact Sheets (Bartnicki et al. 2016), 
the reduction of atmospheric inputs is a result of abatement measures as well as of economic contraction 
and industrial restructuring in Poland, Estonia, Latvia, Lithuania, and Russia in early 1990s. The other CPs had 
their major emission reductions already before the start of the time series. However, the considerably lower 
reduction rate in mercury deposition (Figure 9) is probably due to the influence of a much larger long-range 
transport that makes it considered as a global contaminant (cf. Ilyin et al. 2016). 

Figure 8. Modelled and normalised atmospheric cadmium deposition (tonnes/year) on the Baltic Sea 1990-2018. Data 
from EMEP (HELCOM 2020). 

Figure 9. Modelled and normalised atmospheric mercury deposition (tonnes/year) on the Baltic Sea 1990-2018. Data 
from EMEP (HELCOM 2020). 
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Figure 10. Modelled and normalised atmospheric lead deposition (tonnes/year) on the Baltic Sea 1990-2017. Data from 
EMEP (HELCOM 2019b). 

The spatial resolution of the modelled metal deposition and emissions in the Baltic Sea region reveal in 
general a strong south to north gradient, with both higher emissions and depositions in the southern part of 
the catchment area compared to the northern part (Figure 11). In addition to this gradient there are also 
markedly higher emissions as well as depositions of all three metals in Poland, although smaller “hot-spots” 
also occur in other CPs. 
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Figure 11. Total annual deposition of lead, cadmium, and mercury (g/km2/y) in 2018. From EMEP (Ilyin et al. 2020). 

Concentrations of nonyl- and octylphenols, and PFASs in rivers and coastal 
waters 
In a HELCOM enquiry within the PLC-6 project asking for the HELCOM contracting parties data availability and 
concern regarding several groups of hazardous substances in rivers and WWTPs, great concerns about nonyl- and 
octylphenols, PFASs, and heavy metals were raised, which resulted in a dedicated data call on concentrations 
found in WWTPs, rivers and coastal zones in the Baltic Sea catchment. The results in influents and effluents to 
WWTPs are reported elsewhere, whereas the information on concentrations of nonyl- and octylphenols, and 
PFASs found in rivers and coastal waters are presented here. 

Nonyl- and octylphenols in rivers and coastal water 
Alkylphenol ethoxylates are chemicals used as surfactants in a broad range of applications, both industrial and 
consumer products, eg. paints, adhesives, inks, formulation of pesticides, paper and pulp production, industrial 
and household cleaners1. The most commercially important alkylphenols are nonyl- and octylphenol ethoxylates. 
These compounds are easily degraded by microorganisms into the more persistent and toxic nonylphenols and 
octylphenols, which are also the substances used to synthesize the ethoxylates. The substances have previously 
been included in the HELCOM list of priority substances (HELCOM 2010), but are currently not included in the set 
of Core Indicators. They are, however, Priority Substances listed under the WFD.  

The concentrations of nonylphenol in natural waters were, as expected, in general considerably lower than 
concentrations measured in effluents (Figures 12 and 13). However, many riverine concentrations in Latvia were 
of the same order of magnitude as the highest measured concentrations in effluents in other countries. Latvia did 
not report measured concentrations in effluents. Note that Latvian and Swedish river samples were analysed on 
nonfiltered water, whereas it was not specified for the other countries.  

Figure 12. Measured concentrations at all riverine and costal sampling points in the data set in ng/l. Concentration above the 
detection limit are indicated by circles, concentrations at or below the detection limit are indicated by minus signs. The 

1 See e.g. Acir, I.-H. & Guenther, K. Endocrine-disrupting metabolites of alkylphenol ethoxylates–a critical review of 
analytical methods, environmental occurrences, toxicity, and regulation. Sci. Total Environ. 635, 1530–1546 (2018). 
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concentrations are compared to the current AA-EQS2 of the EQS directive (300 ng/l) and the suggested chronic EQS by the 
Ecotox Centre Eawag-EPFL3 (43 ng/l) (blue and red solid lines, respectively). The average measured concentrations in all 
effluent samples are also included for comparison (black solid line). Note the logarithmic scale. 

Figure 13. Observed concentrations (ng/l) of nonylphenol (CAS 25154-52-3) in rivers and coastal waters, all stations and years 
are included. 

In recent years lower detection limits of analytical methods have been used which has widen the concentration 
span observed over time, however the higher concentrations observed are in the range of a few µg/l in Finland, 
Sweden and Latvia. 

Large variations over time were observed for the same sampling points in rivers. For example, in Finnish rivers, 
the limit of the analytical method applied was 200 ng/l for analyses made before 2013 and lower thereafter. The 
measured concentrations at the same sampling points varied by several hundreds of ng/l between different years. 
In Swedish rivers, which were sampled 3-4 times during a period of about 1.5 years, the concentrations at the 
same sampling point varied by a factor of 10 or more between different sampling occasions. Several factors 
influence concentrations in river water, e.g. emitted amount of the substance and the water flow, as well as the 
amount of suspended particles. The number of analyses is too small to give a clear picture of how concentrations 
change over time, but indicate typical levels in these rivers.   

2 Annual Average Environmental Quality Standard 
3 https://www.ecotoxcentre.ch/expert-service/quality-standards/proposals-for-acute-and-chronic-quality-standards/ 
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Figure 14. Detection frequencies of nonylphenols and octylphenols in rivers and coastal waters, all stations and years. 

Only a few surface water samples in Germany had levels of nonylphenol above the detection limit. The limit was 
however in the range of 100 – 150 ng/l, which is substantially higher than detection limits reported for Swedish 
and Latvian samples (often below 10 ng/l).  

The concentrations of octylphenol in rivers and coastal areas were lower than the corresponding concentrations 
of nonylphenol and the detection frequency was also lower (Figure 14 and Figure 15, data for CAS 104-66-9 only). 

Figure 15. Observed concentrations (ng/l) of octylphenol (CAS 104-66-9) in riverine and coastal water, all stations and years. 
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Per- and polyfluoroalkyl substances (PFAS) in rivers and coastal waters 
The per- and polyfluoroalkyl substances (PFAS) constitute a large group of synthetic organic chemicals consisting 
of more than 3000 substances. These chemicals have a wide range of applications such as firefighting foams, textile 
coatings, cookware, pesticide formulations, metal production, cosmetics, pharmaceuticals, food contact materials, 
inks etc. Perfluoroalkyl substances have a fully fluorinated carbon chain in the molecular structure, whereas the 
less stable polyfluoroalkyl substances have only partly fluorinated carbon chains. Data on environmental levels are 
available only for a small part of all PFASs on the market. PFOS is one of the most well-known PFAS and is a HELCOM 
Core Indicator, as well as a priority substance under the WFD and also listed for restrictions under the Stockholm 
Convention. 

In total 1827 measurements were reported for a number of PFAS in rivers and coastal waters, 712 (39%) of these 
were above the detection limit or limit of quantification. The majority of the samples were taken in Swedish 
waters. Low detection frequencies are partly due to high detection limits of analytical methods used in some 
countries. Note that Swedish river samples analysed for PFAS were on filtered water, whereas the Latvian samples 
were not filtered, and consequently include both particulate and dissolved fractions.  

The compounds most frequently measured were PFOS and PFOA, and these substances also exhibited the highest 
detection frequency in rivers and coastal waters (Figure 16).  

Figure 16. Names and abbreviations for analysed PFAS, number of data points for individual PFAS in rivers and coastal waters 
in total for all HELCOM CPs, for all PFAS per CP and detection frequencies. 

The reported PFOS concentrations in rivers and coastal waters originate to a large degree from two sampling 
campaigns in Sweden 2013 and Latvia 2017, respectively (Figure 17). Several analyses from Estonia and Germany 
were reported with comparatively high detection limits.  

Perfluorooctane sulfonate PFOS
Perfluorooctanoic acid PFOA
Perfluorobutanoic acid PFBA
Perfluorononanoic acid PFNA
Perfluorobutane sulfonate PFBS
Perfluorohexane sulfonate PFHxS
Perfluoroheptanoic acid PFHpA
Perfluoroundecanoic acid PFUnA
Perfluorooctane sulfonamide PFOSA
Perfluorododecanoic acid PFDoDA
Perfluorohexanoic acid PFHxA
Perfluoropentanoic acid PFPeA
Perfluorotetradecanoic acid PFTeDA
Perfluorohexadecanoic acid PFHXDA
Perfluorooctadecanoic acid PFOcDA
Perfluorodecane sulfonate PFDS
Perfluorotridecanoic acid PFTDA
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Figure 17. Sampling locations and detected levels of PFOS in rivers and coastal waters in ng/l. 

Figure 18. Reported concentrations of PFOS in rivers and coastal waters. Individual data points are plotted. Filled circles 
indicate observed concentrations above the detection limit. Minus signs indicate the detection limits of analytical methods 
applied. 

The reported PFOS concentrations show considerable variation both between different sampling sites and over 
time (Figure 18). The majority of the samples held concentrations below the AA-EQS (0.65 ng/l) and chronic EQS 
(2 ng/l) suggested by Ecotox Centre Eawag-EPFL4. Note that the detection limit of the method used for the Estonian 
samples (and in some of the German samples) was considerably higher than the AA-EQS.  

PFOA was detected at similar concentration levels as PFOS (Figures 19 and 20). 

4 Proposals for Acute and Chronic Quality Standards | Oekotoxzentrum (ecotoxcentre.ch) 

https://www.ecotoxcentre.ch/expert-service/quality-standards/proposals-for-acute-and-chronic-quality-standards/
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Figure 19. Sampling locations and detected concentrations of PFOA in rivers and coastal waters. 

Figure 20. Concentrations of PFOA in rivers and coastal waters in ng/l. Note the logarithmic scale on the y-axis. Filled circles 
indicate measured concentrations above the detection limit, minus signs indicate the reported detection limits.  

The majority of measured concentrations for PFAS other than PFOS and PFOA were reported by Sweden. The 
arithmetic (normal) and geometric mean concentrations were commonly of similar magnitude as those of PFOS 
and PFOA, all in the range of below one to a few ng per litre. A comparison between countries is difficult due to 
few comparable observations outside Sweden, and uncertainty regarding filtration or not of samples before 
analysis of concentrations. An overview of PFAS concentrations (both arithmetic and geometric means) in Swedish 
waters and a comparison between average levels in Sweden, Latvia and Lithuania is presented in Figure 21. Note 
however that Latvian river samples were not filtered, whereas Swedish samples were filtered. The concentrations 
of PFOA in Germany were reported to be below a comparatively high detection limit of 10 ng/l. PFBA 
concentrations in German surface water samples were high (on average ca 30 ng/l) compared to Swedish 
observations, whereas the PFOS concentration reported was only 1.7 ng/l and comparable to Swedish, Lithuanian 
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and Latvian data. 

Figure 21. Arithmetic (normal) and geometric mean concentrations calculated for all PFAS in Swedish rivers and coastal water 
(upper panel) and arithmetic mean concentrations (ng/l) in Sweden, Latvia and Lithuania (lower panel), all years. Swedish 
samples were filtered. Latvian samples were not filtered, whereas information regarding Lithuanian samples was not 
provided.   
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Atmospheric deposition of some selected organic contaminants 

Atmospheric deposition of Benzo(a)pyrene to the Baltic Sea 
The atmospheric deposition of Benzo(a)pyrene to the Baltic Sea has steadily decreased since 1990 (Figure 
22). The spatial pattern of both the deposition and the anthropogenic emissions are rather similar to the 
patterns for the metals, with a strong south-to-north gradient, and the highest levels in the south to be found 
in the southern part of Poland (Figure 23). The emissions are heavily dominated by the so-called Sector C 
“Other Stationary Combustion” (Gauss et al.  2020). 

Figure 22. Modelled and normalised atmospheric B(a)P deposition (tonnes per year) on the Baltic Sea 1990-
2018. Data from EMEP (HELCOM BSEFS 2020). 

Figure 23. Total annual Benzo(a)pyrene deposition (left) and anthropogenic emissions (right) in the Baltic Sea 
region 2018 in g/km2/year. From Gauss et al.  2020. 
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Atmospheric deposition of dioxins and furans to the Baltic Sea 
The deposition of PCDD/Fs to the Baltic Sea has decreased over the period from 1990 (figure 24). The spatial 
pattern of deposition and anthropogenic emissions show the common south-to-north gradient, and the 
highest levels in the south to be found in the southern part of Poland (Figure 25). The emissions are 
dominated by the so-called Sectors B and C, i.e. “Industry” and “Other Stationary Combustion”, and to some 
extent also Sector A “Public Power” (Gauss et al.  2020). 

Figure 24. Modelled and normalised atmospheric PCDD/Fs deposition (g TEQ5/year) on the Baltic Sea 1990- 
2017. Data from EMEP (BSEFS 2019). 

Figure 25. Annual deposition (left) and anthropogenic emissions (right) of dioxins and furans (PCDD/Fs) in 
the Baltic Sea region 2017 in µg TEQ/km2/year. From Gauss et al.  2020. 

5 Toxic Equivalents 
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Atmospheric deposition of PCBs to the Baltic Sea 
The deposition of PCB-153 to the Baltic Sea has been steadily decreasing since the early 1990’s (Figure 26). 
The spatial pattern for the deposition as well as the anthropogenic emissions show the common strong south-
to-north gradient, with highest levels in the western part of Europe (Figure 27). The emissions are dominated 
by the so-called Sectors A-C, i.e. “Public Power”, “Industry”, and “Other Stationary Combustion”, respectively 
(Gauss et al.  2020). 

Figure 26. Modelled and normalised atmospheric PCB-153 deposition (kg per year) on the Baltic Sea 1990-
2018. Data from EMEP (BSEFS 2020). 

Figure 27. Annual deposition (left) and anthropogenic emissions (right) of Polychlorinated Biphenyls (PCBs) 
exemplified with the congener PCB-153 in the Baltic Sea region 2018 in g/km2/year. From Gauss et al.  2020. 
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The Seven Biggest Rivers 
Antti Räike (SYKE, Finland) 

Lars M. Svendsen (DCE, Denmark), Juuso Haapaniemi (HELCOM),  Søren Erik Larsen (DCE, Denmark), Natalia 
Oblomkova (Institute for Engineering and Environmental Problems in Agricultural Production, Russia), Dmitry 
Frank-Kamenetsky (HELCOM), Damian Bojanowski (State Water Holding Polish Waters, Poland), Weronika Brynska 
(NWMA, Poland), Peeter Ennet (EEA, Estonia), Bo Gustafsson (BNI, Sweden), Dietmar Koch (UBA, Germany), Ilga 
Kokorite (LEGMC, Latvia), Julian Mönnich (UBA, Germany), Svajunas Plunge (EPA, Lithuania), Michael Pohl (Hav 
och vatten, Sweden), Lars Sonesten (SLU, Sweden). 

Summary 

The seven biggest rivers cover half of the Baltic Sea catchment area. Nearly 55 million people inhabit

their catchment areas, meaning that anthropogenic pressure is high. Anthropogenic pressure is highest

in the southern catchments, where population is densest and agricultural activity is intense.

Consequently, the nutrient loads are high in the south: For example, in 2017 the area specific total

nitrogen load of the River Nemunas was 838 kg km-2, whereas it was 133 kg km-2 for the River Kemijoki

(in the north). The variation in the area specific total phosphorus loads was in 2017: The River Göta älv

4.3 kg km-2 and the River Nemunas 26 kg km-2. The seven rivers exported 372,000 t of total nitrogen and

13,500 t of total phosphorus into the Baltic Sea in 2017, which was nearly 40% of the total nitrogen and

phosphorus loads of the Baltic Sea. The Neva River contributed over 40% of the total flow into the Baltic

Sea Catchment area, but the River Vistula had the highest total nitrogen and total phosphorus loads in

2017 with 30% and 28% respectively. Total phosphorus load showed a statistically significant decrease

from 1995 to 2017, with total phosphorus being decreased by 6,000 t (30%), but the trends for individual

rivers varied greatly. The decreasing tendency in the total nitrogen load found previously had levelled off.

To enable division of nutrient load reductions according to their origin country nutrient input ceilings were

established for five of the seven biggest rivers (the 5 biggest transboundary rivers). In 2017 the

remaining reduction to fulfill the input ceiling of those five rivers was 71,000 t of total nitrogen and 8600 t

of total phosphorus. The proportion of the remaining TN reduction of the five biggest rivers was 56% of

the total remaining TN reduction of the whole Baltic Sea and 88% of the remaining TP reduction

respectively.

Attachment 3



 

Figure 1. The catchment areas of the seven biggest rivers of the Baltic Sea catchment. 

 

Introduction 

Nearly 55 million people live in the catchment of the seven largest rivers entering the Baltic Sea. The 

human pressure is highest in southern parts of the catchment, where population is densest and 

agriculture most intensive (Table 1, Figure 2). Around half of the catchment areas of the Nemunas, 

Vistula and Oder rivers are covered by agricultural areas, whereas forests dominate the catchments of 

the Göta älv, Kemi, Neva and Daugava rivers. The proportion of inland lakes is high (>15%) in the Göta 

älv and Neva River catchments, which substantially reduces pollution load exported by those rivers. 

 



 

Figure 2. Distribution of agricultural land (2012 for all countries except Russia, where the data is from 

2005) and population density in the catchments or sub-catchments of the seven biggest rivers (2012). 

 

 

 

 

Table 1. Catchment characteristics of the seven biggest rivers and the entire Baltic Sea.  

 

 

 

 

All seven rivers: Loads in 2017 and trends between 1995−2017  

River Area (km2)
Length 

(km)
Population

Population 
density (people 

per km2)

Cultivated 
area (%)

Urban / 
paved 

area (%)
Forest (%)

Inland 
waters (%)

Other 
areas (%)

Göta älv 50 200 756 1 030 000 21 9 0.7 63 18 9

Kemi 51 100 500 102 000 2 1 0.7 75 5 18

Daugava 87 900 1020 2 783 000 32 20 0.4 52 2 26

Nemunas 97 900 937 4 890 000 50 49 0.8 30 1 19

Oder 118 015 854 14 480 000 123 48 2 34 1 15

Vistula 183 176 1047 2 080 000 114 49 1 31 1 18

Neva 281 600 74 6 108 000 22 12 0.1 55 17 16

Big 7 Total 869 891 50 193 000 58 29 0.7 46 7 17

Whole Baltic Sea 1 729 500 84 000 000 49 25 3 53 8 10



The area specific total nitrogen and total phosphorus loads of the seven biggest rivers vary widely, 

with a general increasing trend from north to south, as population density increases (Figure 3). On the 

contrary, runoff values are highest in the northernmost basin (the River Kemijoki), where evaporation is 

low (Table 2). The highest area specific nutrient loads were detected in the Vistula river basins (Table 2), 

but some sub-catchments of the Daugava and Nemunas rivers were characterized by equally high 

values of area specific total nitrogen loads (Figure 3). However, the average specific load from the whole 

river basins were distinctly lower than in the Vistula. The area specific total phosphorus loads were the 

highest in the Vistula River basin, and the lowest area specific loads were reported for the relatively 

pristine Kemi River basin and the upstream sub-catchments of the Neva basin (Figure 3). 

 

 

 
 

Figure 3. Area specific loads kg km-2 (load/area) of total nitrogen and total phosphorus from the 

catchments or sub-catchment of the seven biggest rivers in 2017.  

 

Table 2. Area specific loads (load/area); concentrations of total nitrogen and total phosphorus in 2017 

and average 2010-2017. Concentrations were calculated from annual load and flow values. 



 

 

 

Total annual nutrient loads from rivers depend greatly on annual average precipitation in the river basin 

and consequently river flow. Therefore, flow normalized values for total nitrogen and phosphorus loads 

are used for inter-annual comparison of loads and for analysing long term trends. In 2017 the non-

normalized total nitrogen load by the big seven rivers was 372,000 t and total phosphorus load 13,500 t. 

The proportion of flow from the seven biggest rivers to the Baltic Sea was 30% and the respective 

proportions of total nitrogen and phosphorus loads were 39%. The River Neva contributed with 34% of 

the total flow of the seven big rivers, but the River Vistula had the highest total nitrogen and total 

phosphorus loads (Fig. 4). 

 

 

 
 

 

Figure 4. Proportions of the total flow, normalized total nitrogen load and normalized total phosphorus 

load for the seven biggest rivers of the Baltic Sea catchment area in 2017. 

 

The total nitrogen load of the 7 biggest rivers decreased between 1995 and 2000 and thereafter the load 

has fluctuated according to changes in flow without a trend (Fig. 5). The total phosphorus load showed a 

statistically significant decrease between 1995 and 2017 (Fig. 6) and the phosphorus load was reduced 

by 6,000 t (30%).  

 

 

 

River

Area 
specific TN 
load in 
2017 
kg/km2

Area 
specific TP 
load in 
2017 
kg/km2

TN 2017 
concentration 
in mg/l

TN 2010-17 
ave. 
concentration 
mg/l

TP 2017 
concentration 
in mg/l

TP 2010-17 
ave. 
concentration 
mg/l

Runoff 
in 2017 
(ls/km2)

Kemijoki 133 6.0 0.374 0.372 0.017 0.018 1.13
Nemunas 713 22.0 2.787 2.408 0.087 0.079 0.95
Daugava 533 22.0 1.632 1.777 0.067 0.066 1.00
Oder 576 21.0 4.176 3.469 0.155 0.168 0.43
Vistula 567 19.0 3.03 2.453 0.101 0.163 0.63
Neva 192 8.0 0.726 0.617 0.031 0.026 0.82
Göta älv 145 4.0 0.576 0.626 0.017 0.017 0.80
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Figure 5. Total nitrogen (blue bars) load of the 7 biggest rivers between 1995 and 2017. The black line 

shows flow-normalized nutrient load and the green lines show linear trends with a break point in 2000. 

Dashed line shows statistically non-significant trend and solid line significant trend. 

 

 
 

Figure 6. Total phosphorus (yellow bars) load of the 7 biggest rivers between 1995 and 2017.  The black 

lines shows flow-normalized nutrient load and the red line shows linear trend (dashed line statistically 

non-significant trend, solid line significant). 
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Five biggest rivers: National input ceilings (NIC’s) and remaining reductions  
 
The five biggest rivers around the Baltic Sea have catchment areas in several different countries and 
thus also large shares of nutrient loads originate in many different countries. To divide the nutrient load 
reductions according to their origin there are nutrient input ceilings also for these five biggest rivers 
(Table 3). The input ceilings for transboundary rivers are not additional requirement but an integral part 
of the national net input ceiling and, thus, countries are free to implement measures where they are most 
appropriate to meet their net input ceilings. 

 
 
Table 3. TN and TP Input ceilings, estimated inputs in 2017 and remaining nutrient reductions in 2017 to fill NIC’s.  
 

 
 
Estimated (estimation based on trend analyses) TN inputs in 2017 of the five biggest rivers with added 

uncertainty were 305,000 t, which was 71,000 t more than the input ceiling of those rivers (Table 3). The 

proportion of the remaining TN reduction of the five biggest rivers is 56% of the total remaining TN 

reduction of the whole Baltic Sea. The River Daugava was the only river where the TN inputs were below 

the input ceiling, whereas the River Nemunas had the largest remaining reduction (28,000 t) to fulfill the 

NIC. 

Estimated (estimation based on trend analyses) TP inputs in 2017 of the five biggest rivers with added 

uncertainty were 15,800 t, which was 8600 t more than the input ceiling of those rivers (Table 3). The 

proportion of the remaining TP reduction of the five biggest rivers is 88% of the total remaining TP 

reduction of the whole Baltic Sea. All rivers had remaining TP reductions in 2017 to fulfill the NIC, but 

nearly half of this remaining reduction was in the River Vistula.  

    

  

TN Daugava Nemunas Neva Oder Vistula 5 biggest rivers
A : Input ceiling (NIC) 38800 29338 43476 49298 74807 235719
B: Estimated input 2017*) 33771 53012 46190 64947 82701 280620
C: Inputs 2017 including uncertainty (test value) 37426 57602 51854 67684 90768 305334
Remaining reduction to fulfill NIC by 2017 28264 8378 18386 15961 70989
Remaining in % of ceiling 0 96 19 37 21 30

TP Daugava Nemunas Neva Oder Vistula 5 biggest rivers
A : Input ceiling (NIC) 941 914 1398 1554 2350 7157
B: Estimated input 2017*) 1374 1565 2101 2887 6103 14029
C: Inputs 2017 including uncertainty (test value) 1455 1769 2918 3129 6516 15787
Remaining reduction to fulfill NIC by 2017 514 855 1520 1575 4166 8630
Remaining in % of ceiling 55 94 109 101 177 121
*) Estimation based on the trend analysis



The River Göta älv 
 

 

Figure 7. The drainage area (green line) of the River Göta älv, country borders (red line), average flow, 
total nitrogen load, total phosphorus load and respective values for the year 2017. 

 

 

Basic information 

The area of the River Göta älv’s drainage basin is 50,200 km2. Most of the catchment belongs to 

Sweden (85%) and represents about 10% of total Swedish land area. However, the northernmost part of 

the river system is located in Norway (Figure 7). The northern parts are pristine, whereas the human 

impact is most evident in the southern parts of the catchment. More than 50% of land use is forested 

areas, especially in the northern part (Sonesten 2004). Arable land is mainly found in the south-eastern 

part, as well as in the lower reaches of the catchment areas running into Lake Vänern (Figure 6). Also, 

the areas beyond the outlet of Lake Vänern have a notable amount of arable land. Lake Vänern, the 

largest lake in Sweden and the third largest in Europe, has an import role in the nutrient transport in the 

catchment as it efficiently retains nutrients originating from the upstream areas of the catchment. The 

river divides into two river branches near the estuary leading into the North Sea. At least two thirds of the 

river volume runs through the northern branch: Nordre älv (Göta älvs vattenvårdsförbund 2015). The 

southern branch passes through the city of Gothenburg providing more than 700 000 people with 

drinking water. The River Göta älv is utilized as a shipping channel and allows for transport of goods 

both in the upstream and downstream direction. The total fall in height between lake Vänern and the sea 

is 44 meters. This is used for producing hydropower through a highly regulated water flow in several 

water power plants, corresponding to a total capacity of approximately 300 MW. The River Göta älv is a 

recipient for wastewater from various industries, sewage treatment plants and individual sewers as well 

as storm water from urban areas and nutrient input from agriculture in the catchment area. Population 



density is 28 inhabitants per km2 and Karlstad, Trollhättan and Gothenburg are the largest cities in the 

catchment.  

 

Natural background leaching was the main source of nitrogen (37%) of the River Göta älv in 2017, 

whereas agriculture comprised the largest proportion (36%) of the phosphorus load followed by natural 

leaching (Fig. 8). Beside agriculture atmospheric deposition was an important contributor to the nitrogen 

loads.  Point sources contributed with 13% of TN load and 8% of the TP load respectively. 

 

 

 
 

Figure 8. Nitrogen and phosphorus loads exported by the River Göta älv in 2017 divided into load 

sources. 

 

 

Trends in the export: The River Göta älv 
In 2017 flow was less than 70% of the long-term average flow, which was reflected in the low N export 

(7,300 t) and P export (217 t). N export was only half of the long-term average export and P export 62%, 

respectively. In 2017 the area specific total nitrogen load was 145 kg km-2 and the mean total nitrogen 

concentration was 576 μg l-1. The respective total phosphorus load was 4.3 kg km-2 and the mean 

concentration was 17 μg l-1. Total nitrogen loads dropped in 2002 and have been decreasing after that 

(Fig. 9). In fact, the total nitrogen load has been decreasing since the mid 1980’s. This is a general 

tendency for nitrogen transport in different parts of the river system as well as for the nitrogen levels in 

Lake Vänern. The reduced nitrogen levels in the system are due to reduced inputs of nitrogen from point 

sources (Christensen et al. 2002) including nitrogen removal from wastewater treatment plants, and also 

from diffuse nitrogen sources. Total phosphorus loads do not show any statistically significant changes 

(Fig. 9). There was a better correlation between flow and total nitrogen load than between flow and total 

phosphorus load (Figure 10), indicating that nitrogen is more easily leached from soils into freshwaters 

during rain events. 

 

21 %

24 %
37 %

13 %

5 %

TN (7370 t)

36 %

5 %34 %

8 %

17 %

TP (217 t)



 
 

Figure 9. Total N (blue bars) and total P export (yellow bars) by the River Göta älv from 1995 to 2017. 

The black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid green lines indicate statistically significant trend and dashed lines non-

significant trend. 

 

 
 

Figure 10. The relationship between water flow and NTOT & PTOT export. 
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The Kemi River  

 

 

Figure 11. The drainage area (green line) of the Kemi River, country borders (red line), average flow, 
total nitrogen load, total phosphorus load and respective values for the year 2017. 
 

 

Basic information 

The River Kemi stretches for 550 km, making it the longest river in Finland. It flows into the Bothnian 

Bay. It drains the northern parts of Finland and a small part of its catchment is in Russian territory (Fig. 

11). The river has been intensively used for hydroelectric production and the first dam was built in 1946. 

Today the total number of hydroelectric plants is twenty-one. In addition to dams, two large reservoirs 

were built in the late 1960s in the northern parts of the catchment for hydroelectric purposes. Forests 

cover over half and peatlands one quarter of the catchment area. The northernmost parts of the 

catchment area are in particularly pristine condition. Human impact, beside hydroelectric production, is 



mainly due to forestry activities. In addition, there are about 20 peat production areas and three mines. 

The only other industrial activity contributing to the pollution load was the pulp factory in Kemijärvi, but 

this closed in 2008. Most of the cultivated areas and the majority of settlements are located in the lower 

parts of the catchment. Agricultural land areas and urban areas cover together less than 1% of the total 

catchment area and the population density is only 2 people per km2. The largest city in the area is 

Rovaniemi with 62,000 inhabitants. 

 

The major share (75%) of nutrients exported to the Baltic Sea from the River Kemi in 2017 originated 

from natural leaching (Fig.12). Agriculture’s share of the total nitrogen load was 7% and 11% of the 

phosphorus load. In addition to agriculture, forestry was an important phosphorus load source in the 

River Kemijoki catchment. 

 

 

 

Figure 12. Nitrogen and phosphorus loads exported by the Kemi River divided into load sources. 

 

 

 

Trends in the export: The Kemi River 
In 2017 flow was at the same level as the long-term average flow and this was reflected in total nitrogen 

loads, which was the same as the long-term TN load, whereas TP load was slightly lower. In 2017 the 

area specific total nitrogen load was 133 kg km-2 and the mean total nitrogen concentration was 374 μg l-
1. The respective total phosphorus load was 5.9 kg km-2 and the concentration was 17 μg l-1. No 

statistically significant trends could be detected between 1995 and 2017 (Figure 13). However, climate 

change is projected to increase precipitation and runoff especially in the northern parts of the Baltic Sea 

over the next century (Graham 2004) and there are signs that flow is increasing in northernmost Finland 

(Räike et al. 2014), which will most likely lead to an increase in nutrient transport to the sea. 

Approximately half of the annual nutrients in the River Kemi are exported to the sea during spring floods 

in May to early June. However, the timing of floods is changing and the spring thaw is expected to start 

earlier in future (Blöschl et al. 2017). There was a good correlation between flow and loads for both total 

nitrogen and total phosphorus (Figure 14). 
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Figure 13. Total N (blue bars) and total P export (yellow bars) by the Kemi River from 1995 to 2017. The 

black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

 
Figure 12. The relationship between water flow and NTOT & PTOT export. 
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The Daugava River 

 

 
 
Figure 14. The drainage area (green line) of the Daugava River, country borders (red line), average flow, 
total nitrogen load, total phosphorus load and respective values for the year 2017. 
 

 

Basic information 

The area of the Daugava River’s drainage basin is 87,900 km2 and it is 1020 km long (Fig. 13). The 
Daugava River begins in western Russia, in the Valdai Hills, and crosses the territories of Belarus and 
Latvia where it flows into the Gulf of Riga. Thirty-eight percent of the catchment belongs to Belarus, thirty-
one percent to Russia and twenty-eight percent to Latvia. The rest of the Daugava catchment belongs to 
Lithuania and Estonia.  
 
Forests cover around half of the Daugava catchment, and cultivated areas occupy around 20%. Population 
density varies greatly, being the highest in the area around Riga. Several large towns in Latvia and Belarus 
are located on the banks of Daugava River: Riga (700 000 inhabitants), Ogre (27 000 inhabitants), 
Daugavpils (94 000 inhabitants), Navapolatsk (108 000 inhabitants), Polatsk (82 000 inhabitants) and 
Vitebsk (366 000 inhabitants). Deterioration of water quality of the Daugava River started during the Soviet 
era, when large factories and new residential areas were built without the necessary sewage treatment 
plants. Navapolatsk town is one of the major sources of pollution to the Daugava River due to its oil 
processing, refinery plants and developed chemical industry. Municipal waste water treatment plants and 
agricultural activities are also considerable sources of pollution.  

 

The ecosystem of the lower reaches of the Daugava is strongly influenced by the dams and reservoirs of 

three hydroelectric power plants: Plavinas, Kegums and Rīga. Belarus also has a goal to construct a 

cascade of four hydroelectricity plants on the Daugava River (Polotsk, Vitebsk, Beshenkovichi, and 



Verkhnedvinsk), with a total capacity of up to 130 MW by 2020. Presently Vitebsk and Polotsk 

hydropower plants are under construction and currently they operate on a test regime. 
 
The largest proportion of the Daugava’s nutrient inputs are transboundary, originating from countries 

upstream from Latvia (Fig. 15). The Latvian part in 2017 (49% of TN and 29% of TP) came mainly from 

diffuse sources, but there is no data available of more detailed division (e.g. agriculture, scattered 

dwellings).  Natural background inputs and point source loads were of minor importance in Latvian inputs 

into the Daugava River. 

 

 
 

Figure 15. Nitrogen and phosphorus loads exported by the Daugava River in 2017 divided into load 

sources. 

 

Trends in the export: The Daugava River 
In 2017 flow was nearly 40% higher than the long term mean flow and nutrient loads were also 25−35% 
above the long term mean: 43,000 t total nitrogen and 180 t total phosphorus. In 2017 the area specific 
total nitrogen load was 513 kg km-2 and the mean total nitrogen concentration was 1630 μg l-1. The 
respective total phosphorus load was 21 kg km-2 and the total phosphorus concentration was 67 μg l-1.  
 
Major reduction in anthropogenic loading in Latvia occurred between 1987 and 1996 when consumption 
of fertilizers and number of livestock drastically decreased (Stålnacke et al. 2003). There were no 
statistically significant trends in total nitrogen or phosphorous loads between 1995 and 2017 (Fig. 16). 
Changes in analytical methods have hampered the estimation of changes in load, as nutrient load 
calculation up until 2003-2004 were based on filtered samples, thus underestimating the total loads. This 
is supported by abrupt changes in DIP/TP (dissolved inorganic phosphorus/total phosphorus) ratio, which 
occurred at that time (Savchuck et al. 2012).  
 
The correlation between flow and load is weaker than the respective correlation of the Göta älv and Kemi 

rivers (Fig. 17). Processes such as input of waste water, nutrient uptake by vegetation or retention in res-

ervoirs can weaken the relationships between flow and nutrient loads. Highest nutrient concentrations in 

Latvian rivers are observed in spring when nutrients are flushed out from the catchment soils (Klavins et 

al. 2003). Around 40 % of the annual flow occurs in spring (Apsite et al. 2009), but future projections pre-

dict substantial reduction of spring flow and increase of winter flow (Latkovska et al. 2012). 
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Figure 16. Total N (blue bars) and total P export (yellow bars) by the Daugava River from 1995 to 2017. 

The black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

 

 
Figure 17. The relationship between water flow and NTOT & PTOT export. 
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The Nemunas River 
 

 
 
 
Figure 18. The drainage area (green line) of the Nemunas River, country borders (red line), average 
flow, total nitrogen load, total phosphorus load and respective values for the year 2017. 
 
 
 

Basic information 

The area of the Nemunas River’s drainage basin is 97,900 km2 (Figure 16), which is shared between five 
countries making it a good example of complicated transboundary issues. The largest, and nearly equal 
parts, of the catchment belongs to Lithuania (46,700 km2) and Belarus (45,463 km2). The rest is shared 
between Russia (3,125 km2), Poland (2,515 km2) and Latvia (88 km2). Additional complication arises 
because the mouth of the river and a significant part of downstream water is shared between two countries: 
Lithuania and Russia, making it at the same time a transboundary and border river, which is a unique 
combination in the Baltic Sea drainage basin. Moreover, it all gets even more complex because of the 
Matrosovka channel, which at 50 km from the river mouth diverts one quarter of all Nemunas river volume 
into Russian territory.  
 
The total length of the Nemunas River is 937 km. It is the fourth longest river in the Baltic Sea basin. 436 

km of it flows in Belarus, 359 km in Lithuania and the remaining 116 km stretch is the border between 

Lithuania and Russia's Kaliningrad oblast. Land cover in the Nemunas River basin is dominated by 

agricultural land, which occupy more than half of the basin area in Lithuania. Forest and natural areas 

make up around one-third, while surface water bodies and urban areas cover 2% of the basin each 

(Table 1). Total population in the basin is estimated at around 5.4 million people and the biggest city is 

Vilnius with around 543,000 inhabitants. There is only one major reservoir in the Nemunas River, which 

was built for hydroelectric power generation in 1960, close to Kaunas (Lithuania). Another hydroelectric 

power generation station was built close to Grodno city (Belarus) in 2012. However, it was built using 

run-of-the-river hydroelectricity, meaning that no reservoir was needed. 

Over 40% of the TN load and 54% of the TP load was transboundary in 2017 i.e. transported into 

Lithuania from the upstream countries (Fig. 19). The Lithuanian inputs came mainly from agriculture 

(58% of TN and 46% of TP). There was no point source data available for the source apportionment.   



 
 
Figure 19. Nitrogen and phosphorus loads exported by the Nemunas River in 2017 divided into load 

sources. 

 

 

Trends in the export: The Nemunas River 
In 2017 flow was 51% higher than the long-term average flow. Respectively also nutrient export 

increased: The N export nearly doubled compared to the long-term average being 82,000 t and P export 

(2560 t) was 31% above the average level. In 2017 the area specific total nitrogen load was 838 kg km-2 

and the mean total nitrogen concentration was 2790 μg l-1. The respective total phosphorus load was 26 

kg km-2 and total phosphorus concentration 87 μg l-1.  

Two trends can be observed in the time series of total nitrogen load: up to until 2003 total nitrogen loads 
were decreasing, while after 2003 the opposite trend emerged (Fig. 20), which happened due to an 
increase in the intensity of agricultural activities. In 2017 TN load was 39% higher compared to the 

respective load in the reference period (1997−2003). From 2001 onwards the area under cultivation and 

fertilizer usage gradually increased. A distinct drop in total phosphorus load happened during 2004-2005, 
around the time when Lithuania joined the European Union. This was due to large investments in the 
upgrading and building of new waste water treatment facilities, largely financed by the European Union. In 

2017 TP load was 35% lower compared to the respective load in the reference period (1997−2003). 

 

The correlation between flow and total phosphorus load was very weak (Fig. 21), while the correlation 

between flow and total nitrogen load is more pronounced. 
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Figure 20. Total N (blue bars) and total P export (yellow bars) by the Nemunas River from 1995 to 2017. 

The black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

 
Figure 21. The relationship between water flow and NTOT & PTOT export. 
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The Oder River 
 

 
 
Figure 22. The drainage area (green line) of the Oder River, country borders (red line) and average flow, 
total nitrogen load, total phosphorus load and the respective values for the year 2017. 
 



Basic information 

The source of the Oder River is in the Czech Republic in the Odrzanskie Mountains at an altitude of 634 
m above sea level (Figure 19). The river is 841 km long and the area of river basin is 124,049 km2, of 
which 107,000 km2 is in Poland (86%), 7,300 km2 in the Czech Republic (6%), and 9,600 km2 within the 
boundaries of Germany (8%). The Oder flows into the Szczecin Lagoon. Beside pollution from municipal 
waste water treatment plants and scattered dwellings a large share of nutrient load originates from 
cultivated areas, which cover nearly 50% of the Oder’s catchment area (Table1). Over 16 million people 
live in the Oder River catchment and the population density is high. Large cities include Ostrava, Opole, 
Frankfurt, Poznan, Wroclaw, and Szczecin. 
 

In the Oder River in 2017−2018  61% of the TN load originated from agriculture and 42% of the TP load 

respectively (Fig. 23). Point sources were a remarkable TP load source with a proportion of 27%. 

Transboundary inputs comprised 14-21% of the nutrient loads.  

 
 

 
 

 
Figure 23. Nitrogen and phosphorus loads exported by the Oder River in in 2017 (Germany) and 2018 

(Poland) divided into load sources.  

 

 

Trends in the export: The Oder River 
In 2017 flow slightly lower than the long-term average flow. The N export was 66,000 t and P export 

2500 t. The area specific total nitrogen load was in 564 kg km-2 and the mean total nitrogen 

concentration was 4130 μg l-1. The respective total phosphorus load was 21 kg km-2 and total 

phosphorus concentration was 156 μg l-1.  

There was a significant decrease in P export from 1995 to 2017, but no trend in N export (Fig 24). In 2017 

TP load was 29% lower compared to the respective load in the reference period (1997−2003). To some 

extent, the changes in nutrient inputs from the Oder to the Baltic may be explained by developments in 
wastewater management and in agriculture. In Poland the 1990's were a period of stagnation in agriculture 
and of major investments in wastewater treatment plants, prompted by the adoption in 1991 of regulations 
requiring nitrogen and phosphorus removal in all wastewater treatment plants. From the early 2000's 
onwards, and particularly since Poland's accession to the European Union, there has been a pronounced 

61 %

2 %
4 %

5 %

14 %

14 %

TN (50,700 t)

42 %

1 %
3 %

6 %

27 %

21 %

TP (2300 t)



increase in the intensity of agriculture, including a growth in the use of mineral fertilizers, to some degree 
offset by the implementation of more environment-friendly agricultural practices concerning natural and 
mineral fertilizer use. The net effect of the changes in wastewater treatment and agriculture was a slow 
reduction in nutrient inputs to the Baltic. There is little doubt that in the past decade nutrient loads 
(particularly nitrogen) from large wastewater treatment plants continued to decline. However, the apparent 
recent surge in phosphorus inputs, if confirmed by future monitoring, could be associated with the fact that 
in 2006 regulations concerning effluent quality were relaxed, allowing smaller wastewater treatment plants 
not to remove phosphorus upon expiry of their pre-2006 permits. This rather complex picture is further 
altered by the irregularity of flows, including the 2010 flood which resulted in a strong spike in actual 
nitrogen and phosphorus inputs.  
 

Correlation between flow and total nitrogen load is more pronounced than the correlation between flow 

and total phosphorus load (Fig. 25). 

 

 
Figure 24. Total N (blue bars) and total P export (yellow bars) by the Oder River from 1995 to 2017. The 

black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

 
Figure 25. The relationship between water flow and NTOT & PTOT export. 
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The Vistula River 
 
 

 
 
Figure 26. The drainage area (green line) of the Vistula River, country borders (red line) and average 
flow, total nitrogen load, total phosphorus load and respective values for the year 2017. 



 
 

Basic information 

The area of the Vistula River’s drainage basin is 194,000 km2. The source of the Vistula River is located 
in the southern part of Poland and the mouth of Vistula River is in the Bay of Gdansk. The largest part of 
the catchment belongs to Poland (Figure 26). It is densely populated and intensively cultivated, which is 
reflected in high area specific loads.  
 
The Vistula river’s Polish catchment area covers about 183 176 km2 which is approximately 59% of the 
total surface area of Poland. 88% of the Vistula river basin is located in Poland, the remaining part is on 
the territories of Belarus, Ukraine and Slovakia. The river basin of the Vistula covers almost the entire 
eastern part of the country and it is inhabited by nearly 21 million people, which is more than half of 
Poland’s population. The largest cities are Krakow, Warsaw and Gdansk.  
 
The most important factors responsible for diffuse sources of pollution are agriculture, scattered dwellings 
and atmospheric deposition. The agricultural land covers about 50% and forests about 30% of the total 
Vistula river basin area (Table 1). In the Vistula catchment area the major sources of point source pollution 
are municipal wastewater treatment plants, but pollution also originates from industrial activities including 
the crude oil processing, organic and inorganic chemistry plants, paper production, textile industry, iron 
and steel metallurgy, food industry and shipyards. Another anthropogenic pressure originates from water 
discharge from mine drainage and leachate from landfills that are not properly protected. 
 
Over half of nutrient loads of the Vistula River in 2017 originated from agriculture: 61% of the TN load 

and 52% of the TP load (Fig. 27). Point sources were also a remarkable nutrient load source with a 

proportion of 17% TN and 24% TP. Approximately 10% of nutrient loads were transboundary.  

 

 

 
 
 
Figure 27. Nitrogen and phosphorus loads exported by the Vistula River in 2017 divided into load 

sources. 

 

 

Trends in the export: The Vistula River 
In 2017 flow was slightly higher than the long-term average flow. In 2017 N export was 111,000 t and P 

export 3730 t. The area specific total nitrogen load was 605 kg km-2 and the mean total nitrogen 
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concentration was 3050 μg l-1. The respective total phosphorus load was 20 kg km-2 and mean total 

phosphorus concentration was 103 μg l-1.  

 
There was a sharp decrease in total nitrogen load from 1995 to 1999 and after that the downward trend 
was more modest (Fig. 28). Total nitrogen load has decreased by 15% since the reference period 

(1997−2003). There was no trend in phosphorus load. To a large extent, the changes in nutrient inputs 

from the Vistula to the Baltic may be explained by developments in wastewater management and in 
agricultural practices. The 1990's were a period of stagnation in agriculture and of major investments in 
wastewater treatment plants, prompted by the adoption of regulations requiring nitrogen and phosphorus 
removal in all wastewater treatment plants in 1991. From the early 2000's onwards, and particularly since 
Poland's accession to the European Union, there has been a pronounced increase in the intensity of 
agriculture, including a growth in the use of mineral fertilizers, to some degree offset by the implementation 
of more environmentally-friendly agricultural practices concerning natural and mineral fertilizer use. The 
apparent recent surge in phosphorus inputs, if confirmed by future monitoring, could be associated with 
the fact that in 2006 regulations concerning effluent quality were relaxed, allowing smaller wastewater 
treatment plants not to remove phosphorus upon expiry of their pre-2006 permits. This rather complex 
picture is further altered by the irregularity of flows, including the 2010 floods which resulted in a 
pronounced peak in actual nitrogen and phosphorus inputs.  
 

There was a good correlation between flow and load for both nitrogen and phosphorus (Fig. 29). 

 

 
 

Figure 28. Total N (blue bars) and total P export (yellow bars) by the Vistula River from 1995 to 2017. 

The black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

 
Figure 29. The relationship between water flow and NTOT & PTOT export. 
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The Neva River 
 

 

Figure 30. The drainage area (green line) of the Neva River, country borders (red line) and average flow, 

total nitrogen load, total phosphorus load and respective values for the year 2017. 



 

Basic information 

The Neva River has the largest drainage basin of all Baltic rivers: 281 600 km2. The biggest part of the 

catchment belongs to Russia, but also a large area is in Finnish territory (Figure 25). The north-eastern 

parts are in a pristine state, whereas the areas along the riverside are densely populated. Europe’s two 

largest lakes (Ladoga and Onega) are situated in the catchment area and they retain a large share of the 

nutrient inputs from their upstream catchment. Forests cover 55% of the catchment area, whereas urban 

and cultivated areas together cover only approximately 12% (Table 1). 

Over half of the Neva’s nutrient inputs in 2017 originated from natural background leaching (Fig. 31). 

Nearly one third of the TN load came from diffuse sources other than agriculture, whereas point sources 

were the second largest TP load source. 

 

 

 

 

Figure 31. Nitrogen and phosphorus loads exported by the Neva River in 2017 divided into load sources. 

 

 

Trends in the export: The Neva River 
In 2017 flow was at the same level than the long term averages. Also both N and P export was at the 
average level: N export was 53,600 t and P export 2310 t. The area specific total nitrogen load was 190 
kg km-2 and the mean total nitrogen concentration was 730 μg l-1. The total phosphorus load was 8 kg km-

2 and the mean total phosphorus concentration was 31 μg l-1.  
 
Nitrogen load in the Neva River increased between 1995 and 2004, and subsequently decreased in later 
years (Fig. 32). There was a sudden drop in TP loads in 2011 and in 2017 TP load was 35% lower 

compared to the respective load in the reference period (1997−2003). The main reason behind the 

decrease in phosphorus load were improvements in treatment of wastewater originating from point 
sources. One of the most important achievements was the reconstruction of the main sewer collector in 
the northern part of St. Petersburg, carried out by Vodokanal between 2008 and 2012), which enabled the 
closure of sixty-seven direct discharges of untreated waste water to the Neva River. In 2014 99% of 
wastewater was treated in St. Petersburg and the nitrogen load had decreased by 14,000 t y−1 (60%) and 
the phosphorus load by 3600 t y−1 (90%) since 1978 (Vodokanal 2015).  

4 %

53 %
13 %

30 %

TN (53,600 t)

15 %

49 %

20 %

16 %

TP (2310 t)



 
The correlation between flow and load was weak (Fig. 33). 

 

 
Figure 32. Total N (blue bars) and total P export (yellow bars) by the Neva River from 1995 to 2017. The 

black lines are showing flow-normalised nutrient export and the green lines the trend in the flow-

normalised export. Solid lines indicate statistically significant trend and dashed lines non-significant 

trend. 

 

The correlation between flow and nutrient export was very weak in the Neva River. According to the 

Russian experts concentrations in the Neva are highly affected by inputs coming from Ladoga Lake, but 

the weak correlation between flow and load can partly be explained by the changes in concentrations at 

the river mouth.  

 

 
Figure 33. The relationship between water flow and NTOT & PTOT export. 
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	6.2 The Meeting welcomed the presentation, emphasizing the high level of ambition of the HOLAS III project and its thorough organization and planning.
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	6.8 The Meeting was of the opinion that an inadequate understanding of the linkages between state changes and pressures was a key shortcoming in HOLAS II and SOM analyses. To avoid similar issues, the Meeting recommended experts of AGRI and PRESSURE W...
	6.9 The Meeting further acknowledged that as countries may report data for different time periods, with challenges in particular associated with including 2021, the consequences of using data from different years should be properly considered and addr...

	Agenda Item 7  Update of the Baltic Sea Action Plan
	7.1 The Meeting took note of the information that the updated HELCOM Explorer was launched in autumn 2020 and that reporting on national actions by the countries, as well as the reporting on the joint actions by the Working Groups endorsed by HOD 59-2...
	7.2 The Meeting took note that a short report on the implementation of the current BSAP, based on the data compiled in the HELCOM Explorer, will be developed as a background information for the HELCOM Ministerial Meeting and will be considered by HODs...
	7.3 The Meeting took note of the brief information on the current state of the BSAP update (presentation 2).
	7.4 The Meeting considered the additional information on BSAP actions related to the Pressure WG (document 7-1). The Meeting took note that since the submission of the document, the work on finalizing the formulations of the actions has substantially ...
	7.5 The Meeting took note of the list of activities and pressures contained in the document. The Meeting pointed out that the list could be further refined.
	7.6 The Meeting recalled that Denmark has not had time to study the document due to its late submission and withheld from reviewing the formulations. The Meeting considered supplementary information on the actions within the group’s mandate and agreed...
	7.7 The Meeting took note that to evenly distribute the workload between WGs, actions proposed for the updated BSAP were forwarded for consideration to only one group, despite some actions being relevant to several working groups e.g., actions on unde...
	7.8 The Meeting expressed concern regarding the challenging timeframe for the preparation of the tables with additional information, also bearing in mind that actions are currently being developed by DG BSAP but not main HELCOM WGs and that some aspec...
	7.9 The Meeting took note that in line with the procedure agreed by HELCOM 42-2021, the work should be accomplished by the submission deadline for HOD 60-2021 on 12 May 2021. The Meeting noted that HOD 60-2021 will review the document and the final ap...
	7.10 The Meeting agreed that compilation and reviewing of supplementary information for all actions is not feasible by the deadline given for submission of decision and commenting documents to HOD 60-2021 due to other commitments and the need to engag...
	7.11 The Meeting discussed distribution of the workload for accomplishment of the task and agreed on the following:
	- RedCore DG coordinated by the Chair (Lars M Svendsen) will draft supplementary information for actions related to eutrophication;
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	7.12 The Meeting agreed that the draft proposals on all actions will be ready by 18 May 2021.
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	8.1 The Meeting considered the draft Regional policy document on hazardous substances (document 8-2, presentation 3), welcomed the report and thanked for the work done.
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	8.5 The Meeting emphasized that the current HELCOM structure does not include a designated body dealing with all the aspects related to the contamination of the marine environment by hazardous substances. The mandates of existing EN-hazards and PLC im...
	8.6 The Meeting further pointed out that coordinating such a group requires an extension of related resources and competence within the Secretariat.
	8.7 The Meeting discussed practical steps for improvement of HELCOM work on hazardous substances and agreed to establish a short-term ad hoc group (under PRESSURE WG). The group will be tasked to draft a proposal for Terms of Reference for a HELCOM bo...
	8.8 The Meeting recalled that there are good examples of such groups or networks demonstrating a holistic approach. The Meeting agreed that it may not be necessary to establish a new expert group rather it could be preferable to modify the ToR for an ...
	8.9 The Meeting invited participants to inform the Secretariat (Dmitry.Frank-Kamenetsky@helcom.fi; laura.kaikkonen@helcom.fi) on their willingness to participate in the ad hoc group by 30 April 2021. The Meeting requested the ad hoc group to draft a p...
	8.10 The Meeting considered the draft PLC-7 thematic report on the input of hazardous substances (document 8-1).
	8.11 The Meeting recommended the publication of the report as a HELCOM BSEP.
	8.12 The Meeting took note that Lithuania and Germany would like to provide written comments clarifying some issues related to the description of data quality and analytical procedures. The Meeting agreed that editorial comments can be provided to Lar...
	8.13 The Meeting also took note that additional data on the inputs of hazardous substances from direct point sources are available from Denmark. The Meeting welcomed the willingness of Denmark to improve the reporting of national PLC data on hazardous...
	8.14 The Meeting took note of the organization of the wide-scope screening campaign on hazardous substances (document 8-4, presentation 4) and discussed the provisional plans outlined for the project and for the surveillance indicator.
	8.15 The Meeting welcomed the development of the pilot project. The Meeting highlighted that the project is focused on components of marine environment and, particularly, on biota. This approach does not measure emerging contaminants at source and thu...
	8.16 The Meeting invited the HELCOM Secretariat to present the information on the campaign at OSPAR’s MIME meeting (preliminary date 22 – 26th November) 2021.
	8.17 The Meeting took note of the progress in the draft report on micropollutants in WWTP effluents as presented by the Secretariat (presentation 5).
	8.18 The Meeting welcomed the presentation, took note that the comments provided in the previous commenting round had been addressed and agreed to further consider the draft report intersessionally.
	8.19 The Meeting took note that WWTPs should not be considered as source of pollution but rather as a pathway and that streams of contaminants from various sources which end up in WWTPs have been analysed in a number of projects (e.g., COHIBA).
	8.20 The Meeting took note of the revised Action Plan of the EU Strategy for the Baltic Sea Region (document 8-3).
	8.21 The Meeting discussed how the activities of the Policy Areas could contribute to the implementation of the revised BSAP:
	8.22 The Meeting thanked the coordinators of PA NUTRI and PA Hazards for the information pointing out the importance of cooperation with the EU SBSR which is also reflected in the HELCOM Ministerial commitments.
	8.23 The Meeting recalled previous successful cooperation between HELCOM and Policy Areas which resulted in a number of tangible products and agreed that the cooperation should be continued and concretized.
	8.24 The Meeting took note of the proposal by Germany to include projects that address the removal of old and potentially new regional hot spots and support the implementation of the nutrient recycling strategy as priorities of the Policy Areas. The M...
	8.25 The Meeting also took note of the view of EurEau that increasing the nutrient removal rate of WWTPs, which is considered as part of one of the actions in the revised action plan of the EU SBSR, can be challenging and costly, especially because of...

	Agenda Item 9  Eutrophication
	9.1 The Meeting considered the policy recommendations of the BEST project on management of industrial discharges at municipal wastewater treatment plants (document 9-5, presentation 6).
	9.2 The Meeting discussed how to address the recommendations in the HELCOM policy framework.
	9.3 The Meeting agreed that these recommendations are highly relevant for HELCOM work and that they can be utilized for revision of existing or development of new HELCOM Recommendations related to the wastewater sector in line with actions proposed fo...
	9.4 The Meeting in general agreed that the recommendations of the BEST project can be developed to a HELCOM policy message but that it requires additional time for national consultations with subsequent adjustment of formulation of these recommendatio...
	9.5 The Meeting took note of the proposal to consider marine eutrophication in the review and possible revision of the Gothenburg Protocol (document 9-3).
	9.6 The Meeting discussed the potential role of HELCOM in this process and took note of a coming meeting of CLRTAPs Working Group in September 2021 where the HELCOM’s participation would be desirable.
	9.7 The Meeting thanked Germany for this initiative to consider a joint effort of HELCOM countries to reduce input of nutrients to the Baltic Sea. The Meeting agreed to prioritize the task and recommended taking into consideration the following points:
	 assessment and comparison of costs and benefits of measures addressing airborne reduction versus waterborne reduction;
	 how the critical load analysis could consider nutrient limitations;
	 BALTSEM model would be a helpful tool to compute various scenarios;
	 increasing ammonia emissions which is are not transported as far as NOX in the atmosphere should be considered.
	9.8 The Meeting agreed to task RedCore DG and PLC IG to look into the issue at their earliest convenience, to establish communication with ad hoc group on marine protection (AMP) under the working group on effects of CLRTAP (via: Gudrun.Schuetze@uba.d...
	9.9 The Meeting took note of the German draft concept for the analysis of implementation obstacles and propagation of best practice examples for eutrophication (document 9-4).
	9.10 The Meeting discussed the concept and thanked Germany enthusiastically for this valuable initiative, expressing full support to the proposal.
	9.11 The Meeting took note of the provisional timeline for the work involving consideration of the first results at PRESSURE 15-2021 and extended consideration of material at a workshop in spring or early summer 2022.
	9.12 The Meeting took note of the willingness of experts from most of HELCOM countries to participate in the initiative and requested RedCore DG and PLC IG to be involved in this work, as these expert groups have valuable experience regarding compilin...
	9.13 The Meeting further took note that statistical analysis of projected reductions should be treated with care as they may produce unreliable results.
	9.14 The Meeting took note that analysis of distance to targets is ongoing nationally in some CPs and this experience could be utilized in this work. The Meeting also emphasized the importance of the task to identify anthropogenic loads as well as the...
	9.15 The Meeting took note that BNI is willing to cooperate providing data and scientific advice where needed.
	9.16 The Meeting took note of the information on the best practice example “Model Region Schlei” given by Matthias Boeldt (document 9-6, presentation 7)
	9.17 The Meeting welcomed the approach demonstrating how various tools available in the EU framework can be efficiently utilized to mitigate loads from multiple sources. The Meeting further noted that the Schlei fjord may experience internal nutrient ...
	9.18 The Meeting further suggested that this example and advisory systems like LEVA and Greppa Näringen (Grip the Nutrients) in Sweden could be utilized in the PLC-8 project on assessment of effectiveness of measures.
	9.19 The Meeting noted that the presented information provides inspiration for further efforts to reduce input of nutrients, for example to delete the last remaining agricultural hot spot in Finland and encouraged exchanging experience with similar pr...
	9.20 The Meeting considered the draft PLC-7 thematic report on nutrient input by seven big rivers (document 9-1), thanked authors for the report and recommended HOD 60-2021 to approve the publication of the thematic report as HELCOM BSEP. The Meeting ...
	9.21 The Meeting considered the draft PLC-7 background information report (document 9-7) and agreed on its publication as PLC-7 project materials.
	9.22 The Meeting took note that Poland and Germany would like to make some minor corrections in the report and invited them to provide written input to the PLC Project Manager (lms@dce.au.dk) by 22 April 2021.
	9.23 The Meeting took note of the progress of the PLC-8 project and the finalization of the remaining PLC-7 tasks. The Meeting agreed on the extended deadlines for three remaining PLC-7 products as proposed in document 9-8.
	9.24 The Meeting considered the report on the revised Nutrient input ceilings (NIC) for the BSAP update (document 9-2).
	9.25 The Meeting agreed that the report is very useful and its publication timely and valuable. Nonetheless, the Meeting was of the view that the report requires editorial improvements before publication. The Meeting requested the Secretariat to circu...

	Agenda Item 10  Nutrient recycling strategy – measures to improve recycling of nutrients- finalizing the strategy
	10.1 The Meeting considered the draft Baltic Sea Regional Nutrient Recycling Strategy (document 10-1)
	10.2 The Meeting took note of the comments by EU on the draft Baltic Sea Regional Nutrient Recycling Strategy (document 10-2).
	10.3 The Meeting agreed on the document and recalled that the document will also be considered by AGRI 11-2021.
	10.4 The Meeting took note that Sweden lifted the study reservation on the document placed in the beginning of the Meeting.
	10.5 The Meeting further noted of the following comments by Germany:
	- insert reference to the EU Green Deal in the introduction;
	- include a measure on coupling livestock to the agricultural land available under objective 1;
	- remove “recycling of nutrients from eutrophicated waters to land” from the introduction and the measure “promote the development of methods and technologies to manage accumulated nutrient reserves” from objective 4.
	10.6 The Meeting invited the AGRI group to consider the proposed changes to the nutrient recycling strategy and amend the document accordingly. The Meeting further requested the Secretariat to circulate the final version of the document to PRESSURE af...
	10.7 The Meeting considered the policy briefs on solutions to recycle nutrients in the wastewater sector (document 10-3).
	10.8 The Meeting welcomed the policy messages admitting that they provide useful background information for the regional nutrient recycling strategy. The Meeting agreed to provide written feedback on the policy messages by 28 May 2021 to the Secretari...
	10.9 The Meeting took note of the policy recommendations from the SuMaNu project platform (document 10-4), welcomed them as useful background material for the implementation of the Baltic Sea regional nutrient recycling strategy and supported their pu...

	Agenda Item 11   Development of the HELCOM framework on internal nutrient load management
	11.1 The Meeting considered the new draft of the HELCOM Guideline constituting the risk assessment framework for the management of internal nutrient reserves (document 11-1).
	11.2 The Meeting welcomed the comments by Finland on the document 11-1 (document 11-2) and in general supported them, however noting that some of the issues still require thorough consideration at the MINUTS group meeting with involvement of national ...
	11.3 The Meeting reflected on the new arrangement of the document with the view that the final draft is to be submitted to HOD 60-2021, pointing out that:
	- the list of measures should be kept open;
	- the document should serve as a support in building a relevant knowledge base;
	- the risk assessment should focus on environmental aspects.
	11.4 The Meeting emphasized that the guideline is not legally binding and should not intervene in national permitting procedures which are solely in the hands of national authorities. The Meeting requested that this nature of the guideline is to be cl...
	11.5 The Meeting agreed that the updated BSAP should include a clear statement encouraging using the document when considering sea-based measures to manage internal nutrient reserves and thus ensuring that all potential risks are properly addressed in...
	11.6 The Meeting discussed how countries are planning to use the HELCOM risk assessment framework nationally. The Meeting took note that most of the Contracting Parties are planning to distribute the guideline to national permitting authorities recomm...
	11.7 The Meeting took note of the position of Germany, as well as some other countries, that it would be in favor of having a HELCOM Recommendation as a part of the risk assessment framework. Several contracting parties regretted that the proposed str...
	11.8 The Meeting took note that Germany and CCB would like to see a stronger HELCOM role in evaluation of the potential environmental risks which might be caused by realization of sea-based measures to manage internal nutrient reserves.
	11.9 The Meeting acknowledged significant knowledge gaps, particularly with regard to side effects of measures and sustainability of their positive environmental effects.
	11.10 The Meeting further suggested that the efficiency of the guideline will be evaluated in the future after some experience of its application.
	11.11 The Meeting took note that Germany would be in favor of detailed information exchange on the planned sea-based measures including technical details, expected environmental effects, potential risks etc. The Meeting agreed that the value of the gu...
	11.12 The Meeting encouraged the Contracting Parties to share information on innovative measures to related HELCOM WG to encourage knowledge exchange between countries.
	11.13 The Meeting requested the MINUTS group to finalize the guideline for submission to HOD 60-2021, fully utilizing the views and encouraged the Contracting Parties to delegate national representatives to the group meeting, including legal experts.

	Agenda Item 12  Any other business
	12.1 The Meeting considered a proposal from STATE&CONSERVATION to move Recommendation 10/2 under PRESSURE WG (document 12-1).
	12.2 The Meeting agreed that the Recommendation primarily concerns the assessment of the state of the marine environment and thus, better fits under the mandate of State&Conservation WG. The Meeting further expressed the view that currently the HELCOM...
	12.3 The Meeting invited State&Conservation, as the group primarily dealing with the issues related to the marine and coastal status assessment to consider the withdrawal of the Recommendation and prepare the appropriate justification for the Helsinki...
	12.4 The Meeting took note of the Climate Change Fact Sheet (document 12-2).
	12.5 The Meeting took note that Sweden has already sent comments to the Secretariat, hoping that they are given full consideration.
	12.6 The Meeting took note of the view of Germany that the fact sheet contains highly heterogeneous information where some issues are scientifically well justified while others remain rather uncertain. Germany also highlighted that the development of ...
	12.7 The Meeting took note that Germany has embarked on the process to delete the last German hot spot, the Odra lagoon. The hot spot is shared with Poland, and Germany is seeking cooperation with Poland to develop documentation for considering the de...
	12.8 The Meeting noted that this was the last meeting of the professional secretary Dmitry Frank-Kamenetsky and warmly thanked Dmitry for all his hard work and continuous dedication to advancing the HELCOM work in a highly skilled manner.

	Agenda Item 13  Future work and meetings
	13.1 The Meeting confirmed that PRESSURE 15-2021 will take place from 2 to 5 November 2021 in Sweden in case the COVID-19 restrictions allow to meet in person.
	13.2 The Meeting also agreed that PRESSURE 16-2022 will tentatively take place on the week starting from 25 April 2022.

	Agenda Item 14  Outcome of the Meeting
	14.1 The Meeting adopted the draft Outcome of the Meeting.
	14.2 The Outcome of the Meeting was finalized by the Secretariat in cooperation with the Chair and made available in the HELCOM Meeting Portal together with all documents and presentations given during the Meeting.
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