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Background 

To support the selection of new measures and actions for the updated Baltic Sea Action Plan, an invitation 
to submit synopses on potential new HELCOM actions was put forward in spring 2019 to the Contracting 
Parties, HELCOM subsidiary bodies, international projects and HELCOM Observers. 

PRESSURE 12b-2020 started the technical review of synopses and agreed to finalize the review in PRESSURE 
12c-2020. 

The attached document includes the guidance for making the technical review and the remaining synopses 
relevant for the Pressure Working Group. 

The attached Excel document (2-1-Att.1) also contains the list of remaining synopses relevant for the group 
and a compilation of the answers by Denmark, Germany and Finland. 

One synopsis “Development of standards for quality of seafloor habitat mapping and products” has still 
been added to the list as number 64. This synopsis has already been reviewed by State & Conservation. S&C 
was of the view that this synopsis is to be also reviewed by PRESSURE. The results of the review by S&C are 
given in the attached Excel 2-1-Att.1 as a separate sheet. Pressure group representatives might wish to 
communicate with national representatives in S&C in case of any disagreement with the review results. 

Some of the synopses concern the work of the Pressure group but to large extent fall under the mandate of 
other HELCOM Groups. Results of the technical review of these synopses from State&Conservation, Fish 
and Maritime are included as separate sheets in attachment 2-1. 

PRESSURE 12b-2020 agreed that the proposals related to agriculture (synopses 35-58 in document 2-1-
Att.1.-Rev.1 for PRESSURE 12b-2020) will in principle only be reviewed by the Agri group while Pressure 
group will be kept informed of the results of the review. The result of the technical review by the Agri group 
can be found here (Annex 2 to the Outcome of AGRI 9b-2020, please note that the numbering for the 
synopses is not the same as for the Pressure group). There are two synopses which the German Pressure 
and Agri group representatives reviewed differently (synopses 41 and 53) and they are still included in the 
list of synopses for Pressure group in the attached document and in attachment 2-1-Att.1 

 

Action requested 
 

The Meeting is invited to finalize the technical review of synopses. 

 

https://portal.helcom.fi/meetings/AGRI%209b-2020-768/default.aspx
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Review of synopses on potential new actions for the updated BSAP 
 

HELCOM has invited submissions of proposals on new actions for the updated BSAP with closing date at the 
end of 2019. As a response, HELCOM subsidiary bodies, HELCOM observers, and HELCOM and BONUS 
projects have submitted synopses of about 80 potential new actions. According to the BSAP work plan, 
HELCOM Working Groups will carry out a first review of the synopses at their regular meetings in spring 
2020. Such review round aims to provide a preliminary (qualitative) evaluation focusing on the technical 
aspects and substance of the proposals. The review should, in this first step, be carried out from a scientific 
point of view and focus on technical feasibility of the measures, not legal or other aspects of feasibility.  

At the BSAP UP workshops, further deliberation and evaluation of the proposals will continue based on a 
set of criteria agreed by the Gear Group, also taking into account the results of the ongoing analysis of 
sufficiency of measures. The outcome of the Working Group Meetings will be used as a basis for the BSAP 
UP workshops. 

The Working Groups are asked to consider the proposals in their field of expertise and to give feedback on 
the following aspects/questions:  

1) to suggest whether a submitted proposal is best categorized as a measure, research need, or 
monitoring/data need. All types of proposals will be considered in the BSAP update process but 
only those that can contribute directly to the reduction of pressures or improvement of the state of 
the environment will be considered when analysing of sufficiency of measures in the updated BSAP. 
Proposals related to research needs will be considered for the HELCOM Science Agenda that is 
under development. 

2) to consider whether a proposal is a new measure or is already entirely/partly covered by an 
existing HELCOM action. In the latter case, identify if the proposal should be, or already is, taken 
into account in the review and revision of existing HELCOM actions. 

3) to evaluate if the proposal is sufficiently substantiated, i.e. if appropriate supporting references and 
evidence of effect have been provided. This step could make use of a scale low-medium-high. 

4) if the proposed action concerns a technical measure, evaluate if it is technically feasible to 
implement the proposed measure, e.g. is the proposed technique sufficiently developed and tested 
to be considered for practical implementation. This step could make use of a scale low-medium-
high. 

5) to identify potential gaps in the proposed new action; it could be that a measure/action has to be 
implemented first (before the proposed action) or some steps are missing in the proposal.  

6) consider gaps and overlaps for the set of synopses: are there any central issues for HELCOM work 
that are not represented in the set of existing actions or synopses (activities, pressures, state 
components highlighted in HELCOM strategies, Ministerial Declarations). If yes, identify how the 
gap could be resolved, e.g. for a lead country to prepare additional synopses. Are there overlaps? If 
overlaps exist, suggest merging of proposals. 

Note that no proposals will be excluded at this stage; the aim is to identify how the proposal is placed in the 
framework of existing HELCOM actions and make a qualitative evaluation of the technical soundness of the 
synopses.  
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RESPONSE TEMPLATE: 

Proposed measure:  XX 
Question Response option Comments/suggestions 
1. Is the submitted proposal 
best categorized as a measure, 
research need, or 
monitoring/data need 

Measure / research need / 
monitoring or data need 

… 

2. Is it a new measure or 
entirely/partly covered by an 
existing HELCOM action 

New measure / Partly covered 
by existing action/Covered by 
existing action 

[Clarify the potential overlap] 

3. Is the proposal sufficiently 
substantiated 

Low-medium-high … 

4. Is it technically feasible to 
implement the proposed 
measure 

Low-medium-high (or Not 
applicable) 

… 

5 Potential gaps in the 
proposed new action 

Yes/No [Clarify the potential gap. The 
submitters could be asked to 
complement the synopsis] 

 

Consideration of the set synopses 
6a. Potential gap in the set of 
proposed new actions  

Yes/No [Clarify the potential gap and 
propose how it could be 
resolved] 

6b. Potential overlap between 
proposed new actions 

Yes/No  [Clarify the potential overlap] 

 

Overview of proposals 
An overview of proposals relevant for the Pressure Group are set out in the table below. The full text of 
each proposal is available further below and can be reached by clicking the titles in the table. Some of the 
synopses also fall under the mandate of other HELCOM Working Groups. 

Number Title Submitted by Considered also by 
Working group 

64 Development of standards for quality of seafloor 
habitat mapping and products 

Denmark 
(added after 
PRESSURE 
12b) 

State&Conservation, 
Fish 

60-62 Develop a road map to investigate underwater noise, 
including possible follow-up actions 

Finland  Maritime 

15 Biomanipulation to remove cyprinds and sticklebacks 
and rehabilitate coastal ecosystem function 
 

SLU Aqua, 
Sweden 
 

State&Conservation, 
Fish  

26 Guidelines and regulation of the design and use of 
acoustic deterrent devices 
 

EN-Noise State&Conservation, 
Fish 

27 Identify and implement Best Available Technique 
(BAT) and Best Environmental Practice (BEP) to 
mitigate noise emitting activities 
 

EN-Noise Maritime 
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Number Title Submitted by Considered also by 
Working group 

28 Reducing the impact of impulsive underwater sound 
on marine biodiversity 
 

CCB  

30 Mussels to limit eutrophication from land and marine 
based sources 
 

FEAP  

31 Removal of nutrients from the coastal zone by the use 
of mussel mitigation cultures 
  

OPTIMUS 
(BONUS 
project) 

 

32 Improved integration of BSAP targets with WFD 
targets 

ACTION 
project WP4 

 

33 Strengthening of HELCOM Recommendation 28E/5 on 
MUNICIPAL WASTEWATER TREATMENT 
 

ACTION 
project WP4 

 

34 National implementation plans to meet HELCOM’s 
Nutrient Input Ceilings (NIC) 
 

Denmark  

41 Definition of “New Hot Spots” of nutrient input into 
the Baltic and subsequent targeted measures to 
reduce the source 
 

CCB Agri 

53 Prohibition of post-harvest application of manure and 
other organic fertilizers 
 

TOOLS2SEA 
(BONUS 
project) 

Agri 
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Development of standards for quality of seafloor habitat mapping and products 
Submitted by: 
Denmark  
Contact: Marie-Louise Krawack, Ministry of Environment and Food, makra@mfvm.dk 

Description of measure 
In order to effectively and acurately assess and manage the seabed habitats representative and reliable, 
seabed habitat maps containing the necessary information are required. Measures should be taken to 
standardise the quality of habitat mapping procedures (such as coverage, resolution, accuracy, etc.). The 
standards required will depend on the purpose of the maps, following the purpose of the mapping 
endeavour. Similarly, a measure is also required to standardise the quality and confidence of the 
produced habitat maps which equally depends on the purpose for production and use of the maps. 
Quantitative indicators are required to estimate the quality of both the habitat mapping procedure and 
the confidence of the habitat maps. The proposed measure is to produce habitat mapping quality 
standards accompanied by habitat map confidence estimations.   
Activity:  
Research, survey and educational activities (seismic surveys, fish surveys)  
Pressure: 
Not applicable 
State: 
Seabed habitats  
Extent of impact: 
The meassure can be used on a Baltic wide scale. 

Effectiveness of measure 
HELCOM held a mapping workshop in November 2019. Here, the need for methodological descriptions 
and the need for mapping standards were identified. Lack of adequate maps are mentioned as a 
stumbling block in assessment and management of the seabed by HELCOM. Collecting enough data for 
producing detailed and high confidence habitat maps is costly and time consuming. However, the 
purpose of the map determines the required detail. The level of detail in a map depends on the survey 
plan, collected data type and method, and of the number of validation data points. Habitat maps can 
easily be misused and misinterpreted if the reader is unaware of the quality and the confidence of the 
maps. A common HELCOM standard with quantitative estimates for habitat mapping, habitat map 
production, metadata content, and a confidence assessment measure is required. Habitat maps 
produced with the proposed standard will effectively show areas with information and data gaps that 
exhibit low confidence, and where more data is required. The produced maps will equip the stakeholders 
and end users with quantitative information and data-based knowledge of the area they are working on. 
The resulting habitat maps with their confidence layers can be used to produce fairly reliable, and 
confident assessment, and management for the status of the marine environment, and the activities at 
sea. Standardising the habitat maps’ production quality and confidence, underpins HELCOM efforts to 
identify areas where actions are required, also enabling the prioritisation of these areas with respect to 
funding initiatives and meassures. 
Cost, cost-effectiveness of measure: 
Cost for the meassure is mainly related to collecting the required experts on seabed mapping (inlcuding 
geologists and biologists) to propose a set of standards. 
Feasibility: 
The measures requires only limited ressources. However, the possibility to set and implement standards, 
may be the main stumbling block for this measure. 
Follow-up of measure: 
 [Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 
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Background material: 
The background material listed below show a relevant subset of material for the synopsis proposal. 

References 
1. Kenny, A. J., Cato, I., Desprez, M., Fader, G., Schuttenhelm, R. T. E. and Side, J. (2003). An overview of 
seabed-mapping technologies in the context of marine habitat classification.. ICES Journal of Marine 
Science, 60(2): 411–418. 
 
2. Coggan, R., Populus, J., White, J., Sheehan, K., Fitzpatrick, F. and Piel, S. (eds.) (2007). Review 
of Standards and Protocols for Seabed Habitat Mapping. MESH. 
 
3. Winter, C. , Backer, V. , Adolph, W. , Bartholomä, A. , Becker, M. , Behr, D. , Callies, U. , Capperucci, 
R. , Ehlers, M. , Farke, H. , Geimecke, C. , Grayek, S. , Hass, C. , Heipke, C. , Herrling, G. , Hillebrand, 
H. , Hodapp, D. , Holler, P. , Jung, R. , Krasemann, H. , Kröncke, I. , Kwoll, E. , März, J. , Meyerdierks, 
D. , Mielck, F. , Millat, G. , Reimers, H. C. , Reuter, R. , Schmidt, A. , Staneva, J. , Stanev, E. , Beusekom van, 
J. and Wirtz, K. (2016). Wissenschaftliche Monitoringkonzepte für die Deutsche Bucht (WIMO) - 
Abschlussbericht , [Miscellaneous] doi: 10.2314/GBV:860303926. (in German). 
 
4. Baker, E.K. and Harris, P.T. (2020). Habitat mapping and marine management. In P.T. Harris and E.K. 
Baker (eds) Seafloor Geomorphology as Banthic Habitat – Geohab Atlas of Seafloor Geomorphic Features 
and Benthic Habitats. Elsevier, Amsterdam, p. 17-33. 
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Develop a road map to investigate underwater noise, including possible follow-up actions 
Submitted by: 
 
Finland 

Description of measure 
 
Underwater noise is a very timely issue both at regional level in the Baltic Sea area, and at global level at 
IMO.  Thus, the HELCOM contracting parties should actively contribute to work at IMO with a Baltic Sea -
oriented approach. Anthropogenic underwater noise as an environmental issue has been gathering 
increasing attention in recent years. Scientific evidence suggests multiple detrimental impacts to marine 
fauna from both impulsive (e.g. pile driving, explosions) and continuous (e.g. shipping) sources. Global 
research, however, has been focusing more on oceanic environments and accordingly, all the results 
might not be directly compatible to the Baltic Sea. 
 
There is thus a need for more research to increase the understanding of underwater noise and its 
impacts on marine biodiversity, specifically in the Baltic Sea. Based on this area-specific scientific 
knowledge a decision on follow-up actions can be made. Due to the difference in the nature of 
commercial shipping and recreational boating, it is reasonable to consider differentiated actions for 
them. Bearing in mind the main principles of environmental protection, concrete action can and should 
be taken swiftly, once it is seen justified. Therefore, if adequate scientific reasoning and impact 
assessment is available, decisions on concrete actions in steps 2 and 3 could be made irrespectively from 
each other. 
 
The following actions are proposed to be included in the roadmap to consider the issue (see chapter 
“Extent of Impact” for further concretization and elaboration).  
 

• Action 1: carry out research and impact assessment, assessing the impact of underwater noise 
on Baltic marine biodiversity.  

 
• Action 2: take relevant action based on the outcome of action 1, making a decision on what 

measures should possibly be taken to reduce the impact of underwater noise introduced by 
commercial vessels.  

 
• Action 3: take relevant action based on the outcome of action 1, making a decision on whether 

measures should be developed to reduce the impact of underwater noise introduced by 
recreational boating.  

Activity:  
 
Transport – shipping (incl. anchoring, mooring)  
Tourism and leisure activities (boating, beach use, water sports, etc.)  
Pressure: 
 
Input of anthropogenic sound (impulsive, continuous) 
State: 
 
 
Noise 
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Extent of impact: 
 
Anthropogenic underwater noise has been formally recognized as a pollutant to the marine environment 
(IISD 2018), originating from human activities such as shipping or underwater construction. Although the 
issue has been recognized, there is currently no binding international regulation in force. One of the 
ways to promote the need for further research is to raise the awareness of policy makers, stakeholders 
and the general public of this relatively new and still poorly known pressure to the marine environment. 
The International Maritime Organization (IMO) released a non-mandatory guideline in 2014 for reducing 
noise from ships (MEPC.1/Circ.833). Canada has been active in the recent IMO´s MEPC-meetings in 
advancing the international effort to reduce the impacts of underwater noise from shipping. The issue of 
underwater noise will be included in the agenda of the future sessions of the Marine Environment 
Protection Committee (MEPC) where possible international actions or regulations will be discussed. 
 
Underwater noise has been proven to have detrimental effects on multiple marine species. The global 
research, however, has been focusing more on oceanic environments and marine mammals (Williams et 
al. 2015). Due to differences in the oceanographic features and species composition, the results of the 
research may not be directly applicable to the Baltic Sea.  
 
The Baltic Sea, with high shipping activity and dense coastal human population, has multiple sources of 
anthropogenic underwater noise. Scientific research available in the BSR indicates the extensive effects 
of underwater noise on marine environment (research by i.e. the BIAS-project).  Shipping activity has 
clear contribution to background noise levels in many areas at the Baltic Sea (Mustonen et al. 2019). 
However, further research is needed to devise applicable and efficient mitigation measures based on the 
best practices available. There are many species likely to be impacted by noise (HELCOM 2019). The 
increasing amount of research can also be utilized when defining the future actions at the upcoming 
Marine Environment Protection Committee (MEPC) meetings of IMO. 
 
In some areas of the Baltic Sea the high density of recreational boats results in regionally and seasonally 
high noise pressure on marine ecosystems. The greatest impacts from underwater noise will occur in 
areas where there is most overlap between shipping and marine species sensitive to underwater noise. 
Threshold values for noise from shipping and boating still need to be developed.  
 
Examples of what issues the proposed actions could, inter alia, cover: 
• Action 1: carry out research and impact assessment, assessing the impact of underwater noise on 

Baltic marine biodiversity. This work should include elements such as: 
A) further investigation on the role of commercial vessels in introducing underwater noise, actively 

contributing to work at IMO with a Baltic Sea -oriented approach 
B) the role of recreational boating in introducing underwater noise in the Baltic Sea 
C) ways to establish long-term monitoring of underwater noise in the Baltic Sea 
D) cost-effectiveness-assessment   

 
• Action 2: take relevant action based on the outcome of action 1, making a decision on what 

measures should possibly be taken to reduce the impact of underwater noise introduced by 
commercial vessels. Possible actions to take could include elements such as: 
A) further design of propellers  
B) studies on vessel slowdown and impact on the logistic chain 
C) active contribution to development of IMO instruments 

 
• Action 3: take relevant action based on the outcome of action 1, making a decision on whether 

measures should be developed to reduce underwater noise introduced by recreational boating. 
Possible actions to take could include elements such as: 
A) studies on boat slowdown 
B) development of technology (propulsion, sonars to operate at an optimal frequency etc. 
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C) mapping of ecologically sensitive areas with spatial and temporal aspects (e.g. spawning areas 
and spawning periods) to be established as slow-down areas or areas with (temporal) limitations 
for entry. 
 

Some elements of actions 2 and 3 could overlap with studies in action 1.  
 

Effectiveness of measure 
 
The increased amount of research and possible according actions enhance the understanding of the 
impacts of anthropogenic underwater noise, which enables both the mitigation of these impacts and 
assessment of the mitigation measures. Contribution of the Baltic Sea states to the discussions at the 
IMO ensures the unique characteristics of the Baltic Sea to be noted in the future discussions. 
Cost, cost-effectiveness of measure: 
 
N/A 
Feasibility: 
 
N/A 
Follow-up of measure: 
 
Action 1 to be followed by actions 2 and 3. Possible temporal overlap in the implementation of action 1 
and actions 2/3 starting some elements of actions 2 and 3 before completing action 1 entirely. 
Background material: 
 
MEPC.1/Circ.833, Guidelines for the reduction of underwater noise from commercial shipping to address 
adverse impacts on marine life  
 
MEPC 73/INF.23, Scientific support for underwater noise effects on marine species and the importance 
of mitigation, submitted by Canada 
 
MEPC 74/17/2, Advancing international collaboration for quiet ship design and technologies to protect 
the marine environment, submitted by Canada and France. 

References 
 
HELCOM (2019). Noise sensitivity of animals in the Baltic Sea. Baltic Sea Environment Proceedings N° 167 
 
International Institute for Sustainable Development (2018). Nineteenth Meeting of the United Nations 
Open-Ended Informal Consultative Process on Oceans and the Law of the Sea: 18-22 June 2018. Earth 
Negotiations Bulletin 25: 158. http://enb.iisd.org/download/pdf/enb25158e.pdf 
 
Mustonen, M., A. Klauson, M. Andersson, D. Clorennec, T. Folegot, R. Koza, J. Pajala, L. Persson, J. 
Tegowski, J. Tougaard, et al. (2019). Spatial and Temporal Variability of Ambient Underwater Sound in 
the Baltic Sea. Scientific Reports 9, 13237. 
 
Williams, R., A. J. Wright, E. Ashe, L. K. Blight, R. Bruintjes, R. Canessa, C. W. Clark, S. Cullis-Suzuki, D. T. 
Dakin, C. Erbe, et al. (2015). Impacts of anthropogenic noise on marine life: Publication 
patterns, new discoveries, and future directions in research and management. Ocean & 
Coastal Management 115: 17–24. 

 

 

http://enb.iisd.org/download/pdf/enb25158e.pdf
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Title: Biomanipulation to remove cyprinids and sticklebacks and rehabilitate coastal 
ecosystem functioning 
Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Biomanipulation through fisheries targeting mesopredators as cyprinids or sticklebacks aims at re-
establishing or affecting trophic structures in ecosystems where these have been altered. The alterations 
may for example be due to overfishing of large predatory fish, eutrophication or beneficial conditions for 
mesopredators and lead to a dominance of mesopredators (i.e. small predators in the food web) such as 
cyprinids and stickleback in the Baltic Sea and wrasses, shore crabs and black goby in Kattegat. The 
measure can also be undertaken to reduce the amount of nutrients. Biomanipulation of planktivorous 
fish has been tested as a restoration method in lakes (Hansson et al. 1998, Lammens 2001, Mehner et al. 
2004), but biomanipulation is a relatively untested measure in marine systems (but see Jokinen & 
Reinikainen 2011, Sandström 2011, https://johnnurmisensaatio.fi/en/projects/local-fishing-project/). On 
a general level, enhancing trophic regulation in coastal fish populations has been suggested as a 
potential measure for essential seagrass and seaweed areas of the Baltic Sea (Östman et al. 2016). 
Activity:  
Not applicable  
Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
State: 
Changed trophic structures call for measures to reduce the amount of mesopredators in the ecosystem. 
Eutrophication of coastal water bodies calls for measures targeting internal nutrient loading and 
excessive nutrients available in the water column. 
Fish 
Pelagic habitats 
Seabed habitats 
Extent of impact: 
Mainly local and within coastal waters, but possibly some impacts could be achieved at the sub-basin 
level.  

Effectiveness of measure 
Biomanipulation measures could be undertaken to counteract increased eutrophication symptoms and 
problems with trophic cascade effects (Östman et al. 2016). Biomanipulation by removing sticklebacks 
(http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-
storspigg-i-bottenviken), for instance, could provide positive effects both through the trophic regulation 

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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of filamentous algae and decreased stickleback predation on the egg and larvae of predatory fish, 
although this has not been tested (Byström et al. 2015, Bergström et al. 2015). Biomanipulation targeting 
cyprinids is another alternative and this has been tested in Finland, however, without much success with 
regard to a decrease in total biomass of bream nor as improved water quality (Jokinen & Reinikainen 
2011). 
 
As biomanipulation of ecosystems is very complicated with high risk of of failures, the effects and 
possible successes are hard to perceive. Therefore, methods for biomanipulation, if they are considered 
relevant, should first be tested at a very small local scales. A positive side-effect of targeted 
biomanipulation would be that nitrogen and phosphorus also are removed from the ecosystem together 
with the caught fish (Hjerne & Hansson 2002). Biomanipulation through targeted fisheries is one of the 
few methods available that are capable of direct removal of nutrients already present in the marine 
ecosystem. 
Cost, cost-effectiveness of measure: 
There is a general lack of details with regard to biomanipulation costs for Baltic Sea fish, but Sandström 
(2011) reported a cost of 160 euro per kg P in their biomanipulation study of cyprinid fishing in 
Östhammar, eastern Sweden. For the cyprinid fishing in the Archipelago Sea in Finland, it is estimated 
that 8 tonnes of phosphorus can be recycled from the sea on a yearly basis 
(https://johnnurmisensaatio.fi/en/projects/local-fishing-project/).  This cyprinid fishing is also self-
sustaining at the moment, i.e. the phosphorus reduction takes place for free as it results in a food 
product that is consumed by humans. All that was needed to get this going was some initial efforts to 
achieve a useful product and then find a market for it. 
Feasibility: 
The measure is probably feasible only at small and highly controlled scales. 
Follow-up of measure: 
- 
Background material: 
Geographical areas where the measure has been tested in the small-scale: Pickalaviken, Gulf of Finland 
and the Archipelago Sea (southern Finland) and Östhammarsfjärden (Eastern Sweden) for testing 
reduction fishery of cyprinids; Åland (Finland), Gulf of Bothnia and Östergötland (Sweden) for testing 
biomanipulation targeting sticklebacks. 

References 
Bergström, U., Olsson, J., Casini, M., Eriksson, B. K., Fredriksson, R., Wennhage, H., Appelberg, M., 2015. 

Stickleback increase in the Baltic Sea – A thorny issue for coastal predatory fish. Estuar 
Coast Shelf Sci 163:134-142. 

Bernes, C., Carpenter, S.R., Gårdmark, A., Larsson, P., Persson, L., Skov, C., Speed, J.D.M., Van Donk, E. 
(2015). What is the influence of a reduction of planktivorous and benthivorous fish on 
water quality in temperate eutrophic lakes? A systematic review. Environ Evidence 4:7. 

Byström, P., Bergström, U., Hjälten, A., Ståhl, S., Jonsson, D., Olsson, J., 2015. Declining coastal piscivore 
populations in the Baltic Sea: Where and when do sticklebacks matter? Ambio 44:462-471. 

Hansson, L.A., Annadotter, H., Bergman, E., Hamrin, S.F., Jeppesen, E., Kairesalo, T., Luokkanen, E., 
Nilsson, P.Å., Søndergaard, M., Strand, J., 1998. Biomanipulation as an application of food-
chain theory: constraints, synthesis, and recommendations for temperate lakes. 
Ecosystems 1:558-574. 

Hjerne, O., Hansson, S., 2002. The role of fish and fisheries in Baltic Sea nutrient dynamics. Limnol 
Oceanogr 47:1023-1032. 

Jokinen, H., Reinikainen, M., 2011. Potential ecological effects of cyprinid reduction fishery in Pikkala 
Bay. Project Report, Tvärminne Zoological Station, University of Helsinki, Helsinki, Finland. 
41 pp. 

Lammens, E.H.R.R., 2001. Consequences of biomanipulation for fish and fisheries. FAO, Rome (Italy). 
Fishery Resources Div. 

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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Mehner, T., Arlinghaus, R., Berg, S., Dörner, H., Jacobsen, L., Kasprzak, P., Koschel, R., Schulze, T., Skov, 
C., Wolter, C., Wysujack, K., 2004. How to link biomanipulation and sustainable fisheries 
management: a step-by-step guideline for lakes of the European temperate zone. 
Fisheries Manage Ecol 11:261-275. 

Sandström, O., 2011. Reduktionsfiske som metod för att minska övergödningen i Östhammarsfjärdarna. 
Upplandsstiftelsen, Rapport 2011/2. (In Swedish). 
http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktions
fiske.pdf 

Östman, Ö., Eklöf, J., Eriksson, B.K., Olsson, J., Moksnes, P.-O., Bergström, U., 2016. Top-down control as 
important as nutrient enrichment for eutrophication effects in North Atlantic coastal 
ecosystems. J Appl Ecol 53:1138-1147. 

http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-
i-bottenviken 
 
https://johnnurmisensaatio.fi/en/projects/local-fishing-project/ 

Title: Guidelines and regulation of the design and use of acoustic deterrent devices 
Submitted by: 
HELCOM EN-Noise 
Description of measure: 
Establishment of common HELCOM guidelines for the design and use of acoustic deterrent devices. Such 
guidelines should include a list of contexts where deterrent devices have been demonstrated to be 
efficient in mitigating other impact on marine mammals, or proven to be efficient in preventing 
undesired behaviour of marine mammals (in particular depredation and destruction of fishing gear). The 
guidelines should include specifications for recommended frequency ranges, maximum source levels and 
other relevant parameters, separated into the different uses of the devices and target species. 
Activity:  
Renewable energy generation (wind, wave and tidal power), including infrastructure   
Aquaculture – marine, including infrastructure  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational) 
Pressure: 
Input of anthropogenic sound (impulsive, continuous) 
State: 
Noise. Measure will reduce undesired impact on marine mammals 
Mammals. Measure will reduce disturbance of non-target species and reduce disturbance on target 
species to the level required for the desired mitigation effect. 
Extent of impact: 
Various types of acoustic deterrent devices are used to deter marine mammals from installations, fishing 
gear etc. Some of this use is voluntary; some is mandated by legislation, such as mandatory use of 
pingers on gill nets in some fisheries to avoid bycatch and the use of seal scarers as mitigation device 
prior to pile driving and other loud impulsive noise. However, despite well-documented undesired 
effects of some of these deterrent devices, such as risk of inflicting damage to the hearing of marine 
mammals, excessive disturbance of non-target species, and use of the devices in cases where the 
positive effects are undocumented, there are no upper limits to how loud these devices can be and 

http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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where and when they can be used. On the other hand, there are numerous studies, which have 
demonstrated large unintended effects of for example seal scarers on harbour porpoises, and there are 
several suggested changes to the design, which could alleviate the unintentional effects. This includes 
changing the frequency range and decrease the source level of the signals. 

Effectiveness of measure 
As the measure regulates the use and output from pressure source directly (the deterrence devices), the 
measure is very effective, given that guidelines are implemented and enforced in national legislation. 
Deterrent devices, in particular seal scarers, are known to be capable of disturbing seals and porpoises 
more than 10 km away (Gordon et al. 2015, Dähne et al. 2017, Mikkelsen et al. 2017), which is far more 
than required to mitigate hearing loss for impulsive sources (pile driving) and for deterrence from fishing 
gear. Reduction of these unwanted disturbance distances will drastically reduce the pressure on the 
marine mammals of the Baltic. 
Cost, cost-effectiveness of measure: 
As the measure involves changes in design and use of devices, which are already in use the cost to users 
is limited and the cost-effectiveness is therefore very high. 
Feasibility: 
High. There is nothing preventing establishment of such guidelines. 
Follow-up of measure: 
The use of the various types of acoustic deterrent devices should be monitored and the effectiveness of 
the measure then evaluated by the extent of the use of the different types. Progress would thus be 
indicated by a decrease in use of the most disturbing types of deterrent devices. 
Background material: 
The HELCOM Ministerial Declaration (2013) states that the level of ambient and distribution of impulsive 
sounds in the Baltic Sea should not have a negative impact on marine life. Further it was agreed that 
human activities that are assessed to result in negative impacts on marine life should be carried out only 
if relevant mitigation measures are in place.  

References 
Dähne, M., J. Tougaard, J. Carstensen, A. Rose and J. Nabe-Nielsen. 2017. Bubble curtains attenuate noise from 
offshore wind farm construction and reduce temporary habitat loss for harbour porpoises. Marine Ecology Progress 
Series 580:221-237. 
Gordon, J., C. Blight, E. Bryant and D. Thompson. 2015. Tests of acoustic signals for aversive sound mitigation with 
harbour seals. Report to Scottish Government Marine Mammal Scientific Support Research Programme 
MMSS/001/11. SMRU. pp. 
Mikkelsen, L., L. Hermannsen, K. Beedholm, P. T. Madsen and J. Tougaard. 2017. Simulated seal scarer sounds scare 
porpoises, but not seals: species-specific responses to 12 kHz deterrence sounds. R Soc Open Sci 4:170286. 
 

Title: Identify and implement Best Available Technique (BAT) and Best Environmental 
Practice (BEP) to mitigate noise emitting activities 
Submitted by: 
HELCOM EN Noise 
Description of measure: 
Underwater noise can have a negative impact on individuals of noise sensitive species as well as on their 
whole populations. Effects of continuous noise range from chronic stress, masking, alteration of the 
activity budget to avoidance of the wider area. For impulsive noise, the upper scale of noise effects is 
hearing loss and physical injury. Technical and operational mitigation is a way to immediately reduce 
pressures by noise emissions on individuals affected. A number of noise mitigation measures have been 
developed in research and development projects or are already used by industry or the military. Not 
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every measure used is suitable for each activity and under every circumstance, and there is a broad 
spectrum in their effectiveness, reliability and costs.  
This action aims at the identification and implementation of Best Available Technique (BAT) and Best 
Environmental Practice (BEP) for all activities which produce underwater noise and kick-starting research 
to improve their effectiveness and increase cost-benefit ratio. BAT and BEP can be a noise reduction at 
the source (primary noise mitigation), in the path of radiation (secondary noise mitigation) or low-
noise/noise-free alternative technologies. For each technology considered as BAT and BEP, boundaries of 
operation conditions are to be defined. 
Activity:  
Renewable energy generation (wind, wave and tidal power), including infrastructure   
Military operations (infrastructure, munitions disposal) 
Offshore structures (other than for oil/gas/renewables)  
Extraction of minerals (rock, metal ores, gravel, sand, shell)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material)  
Transport – shipping (incl. anchoring, mooring)  
Tourism and leisure activities (boating, beach use, water sports, etc.)  
Research, survey and educational activities (seismic surveys, fish surveys)  
Pressure: 
Input of anthropogenic sound (impulsive, continuous) 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
State: 
Noise 
Mammals 
Fish 
Red listed species and habitats  
Extent of impact: 
Reduction of the source level, blocking the noise transmission or the use of alternative technologies 
would have an immediate effect on the pressure and number of animals affected. The effect ranges for 
the various impacts (e. g., masking, disturbance, injury) can significantly be reduced acting positively on 
the state of ecosystem components such as mammals. The effect of each reduced source is local but the 
combined/cumulative impact of sources can be reduced such that population impact is prevented. Killing 
of individual animals can be prevented. 

Effectiveness of measure 
In offshore windfarm construction, noise mitigation measures have already been implemented 
successfully by some countries. Legal standards were shown to be met. Possible noise reductions of 
impulsive noise are in the order of 10 to 20 dB. Several technical noise mitigation systems can already be 
viewed as BAT and BEP under certain circumstances (re: water depth, soil conditions). For underwater 
detonations which are the loudest anthropogenic point source of impulsive noise, also technical and 
operational measures are available which can immediately have a positive effect by not killing animals. 

Cost, cost-effectiveness of measure: 
Costs are involved in the installation of noise barriers (such as bubble curtains, isolation casings or hydro 
sound dampers). These systems can be rented which reduces the costs for individual projects. 
Integration in the construction process has already reduced costs for some of these mitigation measures. 
In the case of bubble curtains, a number of oil-free compressors must be operated which would involve 
additional operating costs. Other operating costs are the use of additional ships if required. 

Benefits come from the reliability with which conservation objectives can be met. This reduces 
uncalculated costs of a closure of the construction site. 
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Some operational measures (such as speed limits for ships) result in savings by reduced fuel 
consumption. Possible further savings could be achieved if incentives are set such as a reduction in port 
fees for ships emitting less noise (such as in the Port of Vancouver ECHO Program). 

Feasibility: 
Noise reduction is already technically feasible and a number of mitigation measures (technical and 
operational) are available from which to choose BAT and BEP methods.  

Follow-up of measure: 
After BAT and BEP methods have been identified, they should be implemented nationally. A compliance 
monitoring is desirable in order to demonstrate the effectiveness of the measure and show options for 
future improvement. Research is needed to complement the measure but also continuously thereafter. 
For example, in recent years, the diameter of monopiles in offshore wind farms has been increasing 
considerably. If this continues, the effectiveness of noise mitigation measures must also be increased or 
the availability of alternatives improved in order to meet legal standards. 

Background material: 
The HELCOM Ministerial Declaration (2013) states that the level of ambient and distribution of impulsive 
sounds in the Baltic Sea should not have a negative impact on marine life. Further it was agreed that 
human activities that are assessed to result in negative impacts on marine life should be carried out only 
if relevant mitigation measures are in place.  

References 
BSEP 167: Noise sensitivity of animals in the Baltic Sea. 
http://www.helcom.fi/Lists/Publications/BSEP167.pdf 

Koschinski & Lüdemann (2020): Noise mitigation for the construction of    increasingly large offshore 
wind turbines - Technical options for complying with noise limits. Report commissioned by the Federal 
Agency for Nature Conservation, Isle of Vilm, Germany. 40 pp. 

 

Weilgart, L. (2018): The impact of ocean noise pollution on fish and invertebrates. OceanCare, 
Switzerland. 34 pp. https://www.oceancare.org/wp-
content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf 

Title: Reducing the impact of impulsive underwater sound on marine biodiversity 
Submitted by: 
Coalition Clean Baltic (Observer) 
Description of measure 
The negative impact of underwater noise on several cetacean, fish and invertebrate species has been 
shown and documented, thus the reduction of underwater noise is an urgent issue that needs to be 
addressed with consequent measures. While assessment and monitoring are being put in place through 
the Regional Action Plan Underwater Noise, measures that take immediate effect are needed. 
For impulsive noise of any source a clear threshold for the whole Baltic Sea based on best available 
technique (BAT) and best environmental practice (BEP) is needed with immediate effect. This measure 
can be implemented immediately alongside monitoring to check its efficiency as the Baltic thresholds 
might need to be adapted as further data and knowledge become available. Regulations to limit noise at 
source should encourage alternative methods which generate less underwater noise for all activities. For 
example, alternatives to impact pile driven monopile foundations should be considered alongside other 
noise reduction methods for piling and Marine Vibroseis should be fully examined as an alternative to 
airguns for seismic surveys. 

http://www.helcom.fi/Lists/Publications/BSEP167.pdf
https://www.oceancare.org/wp-content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf
https://www.oceancare.org/wp-content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf
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Activity:  
Renewable energy generation (wind, wave and tidal power), including infrastructure  
Industrial uses (oil, gas, industrial plants)  
Military operations (infrastructure, munitions disposal) 
Pressure: 
Disturbance of species: Other (e.g. barriers, collission) 
Input of anthropogenic sound (impulsive, continuous) 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
State: 
The measure would immediately reduce the impact of underwater noise from impulsive sources on 
Baltic marine species such as injury, death or disturbance. 
 
Mammals 
Fish 
Noise 
Extent of impact: 
For each source (construction site, survey area, underwater explosions, etc.) the effect would be local, 
but as the threshold would be valid Baltic wide, the effect would be much wider. It would mean that 
locally the disturbance decreases, but also that the whole Baltic would become less polluted with 
underwater noise. For underwater detonations the effect would also be local but animals can be 
seriously injured or killed. This can have negative effects on population level. 
 
Effectiveness of measure 
As demonstrated by Germany at the PRESSURE 11-2019 meeting, noise mitigation has already 
successfully been implemented in German waters for several years. Threshold values for noise emissions 
from pile-driving activities were set in 2008 as follows: 

• unweighted broadband Sound Exposure Level (SEL or LE) ≤ 160 dB (re 1 μ Pa2s) and 
• Peak Level (Lp,pk or zero-to-peak) ≤ 190 dB (re 1 μ Pa),  

which must be complied with in a distance of 750 m to the piling site.  
In 2013, a concept for the protection of harbour porpoises was elaborated by the German Federal 
Ministry for the Environment with the main objective to prevent cumulative impacts and protect habitats 
of harbour porpoises from pile-diving noise. Since 2014 and due to the enormous research and 
development effort of the industry, several technical noise mitigation systems evolved as state-of-the-art 
systems, leading to reliable compliance with the abovementioned German underwater noise thresholds. 
This example could act as the best available technique (BAT) and best environmental practice (BEP) to 
date, but could be adapted for the Baltic as mentioned below. 
Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 
If noise mitigation measures are applied in pile driving, costs are involved in renting a noise mitigation 
system, use of compressors (in the case of bubble curtains), and possibly adaptations in construction. 
Also additional time might be needed for the installation of noise mitigation systems. The measure is 
cost-effective as conservation goals and nature protection legislation can reliably be met. Additional 
benefits for companies include the increase of their image . 
 
Feasibility: 
As the German example shows, it is already state of the art and can be improved with time and research. 
Follow-up of measure: 
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Alongside noise and compliance monitoring is essential to assess if the set threshold is being met and if it 
is effective. Depending on source noise, mitigating method and local topography, the thresholds might 
have to be adapted over time. 
Background material: 
In the 2013 Ministerial Declaration it was agreed that “the level of ambient and distribution of impulsive 
sounds in the Baltic Sea should not have negative impact on marine life and that human activities that 
are assessed to result in negative impacts on marine life should be carried out only if relevant mitigation 
measures are in place”. In the Baltic Sea Environment Proceedings N° 167 the strong impact of noise on 
the Baltic is made clear, thus immediate action is needed and - as stated above - is possible. 
References 
BSEP 167: Noise sensitivity of animals in the Baltic Sea: 
http://www.helcom.fi/Lists/Publications/BSEP167.pdf 
 
Weilgart, L. 2018. The impact of ocean noise pollution on fish and invertebrates.  Report for OceanCare, 
Switzerland. 34 pp.: https://www.oceancare.org/wp-
content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf 
 
Underwater noise during impact pile-driving: Influencing factors on impulsiveness noise and technical 
options for complying with thresholds at activity level: 
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/4-
3%20Underwater%20noise%20during%20impact%20pile-driving.pdf 
 
OSPAR inventory of measures to mitigate the emission and environmental impact of underwater noise 
(2016 update): 
https://www.ospar.org/about/publications?q=OSPAR+inventory+of+measures+to+mitigate+the+emissio
n+and+environmental+impact+of+underwater+noise&a=&y=&s= 

http://www.helcom.fi/Lists/Publications/BSEP167.pdf
https://www.oceancare.org/wp-content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf
https://www.oceancare.org/wp-content/uploads/2017/10/OceanNoise_FishInvertebrates_May2018.pdf
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/4-3%20Underwater%20noise%20during%20impact%20pile-driving.pdf
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/4-3%20Underwater%20noise%20during%20impact%20pile-driving.pdf
https://www.ospar.org/about/publications?q=OSPAR+inventory+of+measures+to+mitigate+the+emission+and+environmental+impact+of+underwater+noise&a=&y=&s
https://www.ospar.org/about/publications?q=OSPAR+inventory+of+measures+to+mitigate+the+emission+and+environmental+impact+of+underwater+noise&a=&y=&s
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Title: Mussels to limit eutrophication from land and marine based sources 
Submitted by: 
FEAP 

Description of measure 
Marine measures 
One way to help limiting eutrophication could be to cultivate mussels in the open sea.  
In Denmark a law on “compensating measures for establishment or enlargement of marine fish farms” 
was in June, 2017, adopted by the “Folketing” – the Danish Parliament - with a high majority of “yes-
votes”. 
The idea was that new fish farms could be established on the condition of farming mussels or seaweed. 
The farming needed not to be close to the farm, but just in the same water-area. 
Here is some text from the proposal for the law: 
“A compensatory marine instrument is not a direct purification of a specific source of pollution, such as a 
marine and is not physically connected to the marine sector itself. The instrument can be located far 
from the sea farming - only it is located and has an effect in coastal waters or sea areas that marine 
aquaculture affects its discharge.” 
Mussels eat algae. Algae have earlier digested nutrients. The content of nitrogen (N) in mussels is 
between 1,06% and 1,37% wet weight. For phosphorus (P) it is between 0,08% and 0,1%. Small mussels 
have the highest %-content of N and P. 
Source for the above percentages is the Report “Kombi-opdræt” (in Danish.) Link: 
https://www.danskakvakultur.dk/media/13659/KOMBI-Rapport-okt-2015-_-final.pdf 
FEAP admits it requires a lot of mussels.. 100 tons of small mussels would equal 1,37 tons of N!  
FEAP however finds that these measures are effective ways of removing nutrients – and can compete 
with different landbased methods. FEAP is willing to provide more material – if wanted.  
Marine measures do not hinder the nutrients to enter the marine environment, but they can contribute 
to improve the marine environment. 
University of Aarhus therefore acknowledges the concept of “marine measures” also for land-based  
sources.   
Activity:  
Agriculture, aquaculture and municipal waste water  
Pressure: 
Nitrogen and phosphorous 
State: 
Limits the content of nitrogen and phosphorous in marine waters 

Effectiveness of measure 
See description above 
Cost, cost-effectiveness of measure: 
The measure is very effective. In Denmark e.g. Musholm Fish Farm uses mussels to compensate for part 
of their N and P. On the Swedish West Coat and in Limfjorden mussels are produced for profit and not to 
limit N and P in the marine sea, 
Feasibility: 
Mussel-farming to limit eutrophication is economic  effective. It is – at least in Denmark – socially very 
acceptable. Mussels are in many places (e.g. Copenhagen and Limfjorden) also farmed as a “hobby”. In 
Danish “Kolonihaver”. 

https://www.danskakvakultur.dk/media/13659/KOMBI-Rapport-okt-2015-_-final.pdf
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Background material: 
• Intereg project on mussels – Baltic Blue Growth – ended Apr. 30 – 2019. Information can be 

found at link below: 
 https://www.submariner-network.eu/balticbluegrowth 
As a supplement also the following: 

• The University of Aarhus (DCE) has in 2016 published a report (in Danish) on marine measures. 
Link: 
https://dce.au.dk/fileadmin/dce.au.dk/Udgivelser/Oevrige_udgivelser/Marine_Virkemidler_ny.p
df 
It is stated that there are marine measures and terrestic – or landbased - measures to limit or 
reduce eutrophication.  

• HELCOM project Bonus Optimus 
• Project “Kombi-opdræt” https://www.danskakvakultur.dk/media/13659/KOMBI-Rapport-okt-

2015-_-final.pdf 
 

References 
Enclosed Report “Baltic Blue Growth: Initiating large scale mussel farming in the Baltic Sea” 
 

 

https://www.submariner-network.eu/balticbluegrowth
https://dce.au.dk/fileadmin/dce.au.dk/Udgivelser/Oevrige_udgivelser/Marine_Virkemidler_ny.pdf
https://dce.au.dk/fileadmin/dce.au.dk/Udgivelser/Oevrige_udgivelser/Marine_Virkemidler_ny.pdf
https://www.danskakvakultur.dk/media/13659/KOMBI-Rapport-okt-2015-_-final.pdf
https://www.danskakvakultur.dk/media/13659/KOMBI-Rapport-okt-2015-_-final.pdf
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Title: Removal of nutrients from the coastal zone by the use of mussel mitigation cultures  
Submitted by: 
The BONUS OPTIMUS project, project coordinator Jens Kjerulf Petersen 

Description of measure 
Blue mussel suspended cultures can mitigate effects of excess run-off of nutrients from land. As farming 
of mussels off-bottom can be considered new production, harvest of the farmed mussels will imply a 
return of nutrients bound in mussel tissue back to land thus reversing eutrophication (Petersen et al 
2014, 2016, 2018). In addition to removal of nutrients, off-bottom blue mussel farming will provide 
additional ecosystem sevices as increased water transparency (Timmermann et al 2019, Petersen et al 
2019), local increase in biodiversity and provisioning of sustainable marine proteins with a low CO2 
footprint. 
Activity:  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Pressure: 
Input of nitrogen 
Input of phosphorous 
Extraction of target fish and shellfish species and incidental fish catches 
State: 
Nutrients 
Pelagic habitats 
 
Blue mussels are filtering the water for nutrients (N and P) bound in phytoplankton biomass that is 
incorporated into mussel tissue. Nutrients are removed from the system through harvest of mussel 
biomass. The harvested biomass can be used partly for human consumption or be processed into feed 
for husbandry or fish (e.g. Nørgaard et al 2015). Mussel meal is a suitable protein source for fish, that can 
replace fish meal, due to having a similar amino acid profile.  
The mussel filtration reduces the Chlorophyll a concentration and improves water clarity thereby 
providing additional ecosystem goods and services. Denitrification can also be enhanced below the farm 
and contributes to further nutrient removal from the marine environment (Petersen et al 2018). 
 
Extent of impact: 
The impact is mainly local within coastal areas, where nutrients are extracted and the mussel filtration 
have a clear effect on water quality (Timmermann et al 2019, Petersen et al 2019). However, if many 
farms are implemented along the Baltic Sea coastline, it may act as a nutrient filter and less nutrients are 
transported to the open waters. The mussel production, and hence nutrient removal, is highest in the 
western Baltic Sea with higher salinities. 

Effectiveness of measure 
Results show that a standard mussel farm can remove 0.9 t-N/ha and 0.07 t-P/ha with conventional 
methods or 1.8 t-N/ha and 0.11 t-P/ha with newer methods at salinity as in Danish waters (Taylor et al 
2019). The effectiveness has been tested in trials from Greifswald Bay (Buer et al submitted) in Germany 
to the Limfjorden in Denmark (Taylor et al 2019) and estimated by a spatial model for the western Baltic 
Sea and showed the highest mitigation potential in the Danish fjords, the Swedish west coast and the 
Little Belt-Kiel Bay area with salinities ≥16 (OPTIMUS model, Maar et al in prep). Although the mussels 
growth, and hence nutrient removal, is slower at salinity <16, mussel farms will still contribute to 
improve water quality during farm operation in those areas. 
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Cost, cost-effectiveness of measure: 
Several studies indicate that nutrient removal by mussel farming is less costly than abatement by other 
measures, in particular abatement at emission sources upstream in the catchment with relatively low 
and uncertain removal effect on the coastal waters. The costs of nutrient removal by mussel farming are 
determined by productivity at the site and by costs of inputs such as labout and capital. Modelling of the 
cost effectiveness of reaching the BSAP maximum load targets show that the introduction of mussel 
farming can reduce overall costs by at least 10 % or approximately 0.3 billion Euro (Gren et al 2018, Gren 
2019).  
Feasibility: 
Technically, mussel farming as a mitigation tool can be implemented in coastal areas without further 
development. However, training of staff will be required as there is low human resource capital available 
for mussel farming in the Baltic area in general. Off-coast mussel farming in open waters will require 
further development of gear but is feasible within a 5 yr. range given sufficient investment in 
techological development. Mussel faming as a mitigation tool can thus be implemented rapidly and 
equally rapidly been removed as environmental goals are reached. 
 
Economically, mussel farming as a nutrient removal tool is a cost effective nutrient abatement option in 
Kattegat region and part of the Danish straits because of the high salinity and productivity, which are 
optimal conditions for mussel production. Despite the relatively low salinity levels in the southern and 
eastern part of the Baltic Proper, mussel farming is also a cost effective removal option because of the 
low costs for labour. There exist today no mechanism for the materialization of the nutrient removal 
values of mussel farming. Therefore, a suggestion is that mussel farming can be used as an offset for 
firms and farms subject to nutrient regulations, i.e. that part of a reduction requirement can be 
accomplished by investing in mussel farms.  
 
Compared to other coastal uses (e.g. wind power stations) mussel farming is currently not a big social 
issue in the coastal waters of the south western Baltic Sea. But it is important to consider and adapt to 
local reactions to siting of new facilities. As concerns, e.g. visual disturbance, and interests can be very 
site specific, it is important to inform and involve stakeholders and residents in the process of planning 
(incl. site selection) and establishing mussel mitigation farms. Broad information, especially about the 
improvement of water clarity and nutrient removal by mussels, can increase the acceptance and the 
success of mussel mitigation farms.   
Follow-up of measure: 
The harvested mussel biomass should be registrered to assure that the measure is working i.e. that 
nutrients are removed and not lost within the system (due to predation, drop-off to the bottom or 
damage to the farm). Field data can support the choice of farm location with respect to hydrodynamic 
conditions, Chl a concentrations, sediment organic content and risk of hypoxia. After the farm is 
established, field data can continue to demonstrate the effects of water quality and to assure that the 
negative sediment impacts (changes in oxygen uptake, nutrient fluxes) are of minor importance. If 
mussel farming is considered as a means of nutrient removal in a policy scheme, field data will be 
necessary for monitoring and verification of compliance with a contract regulating nutrient removal and 
associated payment. 
 
Background material: 
The material is based on the new results from the BONUS OPTIMUS project and from the literature. 
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Title: Improved integration of BSAP targets with WFD targets 
Submitted by: 
ACTION Project WP4 

 
Description of measure 
The BSAP and Water Framework Directive (WFD) both carry targets for nutrient inputs, though the two 
approaches and the targets derived are not fully compatible. In general the BSAP targets are more 
ambitious than those under the WFD and in addition there may be significant variation between the 
WFD targets of neighbouring countries with adjoining waterbodies. The targets under the WFD should be 
better aligned with the more stringent BSAP targets to make coherent, harmonised and compatible 
targets that are ambitious and reflect the regional impacts and nature of nutrient discharges.  
Activity:  
Agriculture  
Waste waters (urban, industrial, and industrial animal farms)  
And other relevant cumulative factors that contribute to nutrient discharges. 
Pressure: 
Input of phosphorous 
Input of nitrogen 
State: 
Nutrients 
Extent of impact: 

https://www.mdpi.com/2073-4441/10/11/1682
https://doi.org/10.3354/aei00312
https://doi.org/10.3389/fmars.2019.00698
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Local and national application, cross-border cooperation/comparisons. Coastal and national impact but 
also clear regional scale aspects and impact. 

Effectiveness of measure 
This should be a highly effective approach to harmonise existing policy initiatives towards the most 
ambitious of the existing targets. 
Cost, cost-effectiveness of measure: 
Unknown at this stage. No direct cost from the suggested ACTION, but costs due to achieving it, likely by 
implementing other specific measures for nutrient reduction. 
Feasibility: 
High. Implementation of this action/measure requires common understanding and common agreement 
only. As described above, achieving the targets is not directly covered by this new action proposed. 
Follow-up of measure: 
Not directly relevant. 
Background material: 
This is currently only the draft information but a summary report will be provided during 2020. However, 
preliminary results have been presented to relevant HELCOM groups, such as: 
https://portal.helcom.fi/meetings/RBMA%20WS%201-2019-
625/Presentations/04_WFD%20targets%20to%20achieve%20the%20HELCOM%20BSAP_Lips.pdf 
 
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/8-
7%20Update%20on%20progress%20in%20ACTION%20project%20WP4.pdf 
 

References 
 

https://portal.helcom.fi/meetings/RBMA%20WS%201-2019-625/Presentations/04_WFD%20targets%20to%20achieve%20the%20HELCOM%20BSAP_Lips.pdf
https://portal.helcom.fi/meetings/RBMA%20WS%201-2019-625/Presentations/04_WFD%20targets%20to%20achieve%20the%20HELCOM%20BSAP_Lips.pdf
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/8-7%20Update%20on%20progress%20in%20ACTION%20project%20WP4.pdf
https://portal.helcom.fi/meetings/PRESSURE%2011-2019-628/MeetingDocuments/8-7%20Update%20on%20progress%20in%20ACTION%20project%20WP4.pdf


PRESSURE 12c-2020, 2-1 
 

 

Page 24 of 30 
 

Title: Strengthening of HELCOM Recommendation 28E/5 on MUNICIPAL WASTEWATER 
TREATMENT 
Submitted by: 
HELCOM ACTION Project WP4. 

 
Description of measure 
HELCOM Recommendation 28E/5 was adopted in 2007 based on the current level knowledge and 
available best practices at that time. Due to significant technological improvements the level of P 
removal that can be achieved has increased markedly. A strengthening of the recommendation by 
increasing the targeted removal of P to 95% or higher (exact value proposed to be concluded on, work 
ongoing) would have significant impacts on the P loadings to the Baltic Sea, essentially halving the 
current accepted inputs (at the 95% value proposed here). The impact of such actions would be 
significant at the scale of the entire Baltic Sea, though the outcomes would likely manifest differently in 
different sub-basins due to underlying conditions. 
Activity:  
Waste waters (urban, industrial, and industrial animal farms)  
Pressure: 
Input of phosphorous 
State: 
Nutrients 
Extent of impact: 
Local and national application with regional scale impact. 

Effectiveness of measure 
Likely high. A relatively small % increase in removal represents a significant reduction of the remaining 
overall releases. 
Cost, cost-effectiveness of measure: 
Currently not documented. Many existing waste water treatment plants have this capacity already thus 
the technology and information is likely available – particularly at the national level.  
Feasibility: 
High.  
Follow-up of measure: 
This could be followed up by monitoring at treatment plans, via indicators (existing) and via the work of 
HELCOM PLC. 
Background material: 
 

References 
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Title: National implementation plans to meet HELCOM’s Nutrient Input Ceilings (NIC) 
Submitted by: 
Denmark  
Contact: Lasse Tor Nielsen, Ministry of Environment and Food, latni@mfvm.dk 

Description of measure 
HELCOM contracting parties have an outstanding of nearly 90.000 ton N and more than 10.000 ton P in 
order to comply with HELCOM’s nutrient input ceilings (NIC). As a means to close this gap, HELCOM 
contracting parties should develop national implementation plans, outlining how the needed national 
nutrient reductions will be achieved. Implementation plans should be updated following each 
consecutive HELCOM NIC assessment report (≈every 3rd year). The plans should be presented at relevant 
HELCOM meetings (e.g. PRESSURE). The implemtation plan should include information on whether, and 
when, each member state intends to fulfil its NIC. The aim of this measure is to keep, and increase, the 
focus on progress towards fulfilment of the NIC as well as xsharing of experiences regarding possible 
measures and relevant national plans.  
Activity:  
Aquaculture – marine, including infrastructure  
Aquaculture – land  
Agriculture  
Forestry  
Urban uses (land use) 
Waste waters (urban, industrial, and industrial animal farms)  
Pressure: 
Input of phosphorous 
Input of nitrogen 
State: 
Nutrients 
Extent of impact: 
The measure is relevant for the entire Baltic Sea, and derived local effects (i.e. local nutrient input 
reductions) will in many cases also transcend to other Baltic Sea basins.  

Effectiveness of measure 
Eutrophication remains one of the primary anthropogenic pressures on the Baltic Sea environment. 
Accordingly, HELCOM contracting parties have already agreed to significant nutrient input reductions in 
the form of HELCOM’s Nutrinet Input Ceilings (NIC). There is still, however, a significant gap between 
individual NIC and the corresponding present day nutrient loads. It is therefore imperative that HELCOM 
contracting parties continuously and ambitiously seek to fulfil the agreed NIC in order to minimize 
eutrophication. Implementation plans will contribute to this.  
 
The measure will not provide direct positive effects to the Baltic Sea environment per se. It will, however, 
encourage a more rapid implementation of other nutrient-reducing measures. Due to the indirect nature 
of the measure, it is not considered possible to estimate the effectiveness.   
Cost, cost-effectiveness of measure: 
Implementation plans will not encur any significant costs on HELCOM contracting parties. The only costs 
are the man-hours associated with producing the plan. Implementation plans will outline how each 
HELCOM contracting party intends to address any nutrient input gaps (as identified in the official 
HELCOM assessment of NIC fulfilment). This includes mentioning of current and future political initiatives 
and regulations and their expected effects on national nutrient loadings to the HELCOM basins. The 
implementation plans will not require contrating parties to make any additional nutrient load 
assessments.   
Feasibility: 
It is fully feasible for HELCOM contracting parties to create and present implementation plans.  
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Follow-up of measure: 
Follow-up will be done at HELCOM PRESSURE meetings as implementation plans are presented and 
discussed. 
Background material: 
 

References 
https://helcom.fi/wp-content/uploads/2019/08/Inputs-of-nutrients-to-the-subbasins-HELCOM-core-
indicator-2018.pdf 
 
Svendsen, L.M., Larsen S.E., Gustafsson, B., Sonesten L., Frank-Kamenetsky D. 2018. Progress towards 
national targets for input of nutrients. 
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Title: Definition of “New Hot Spots” of nutrient input into the Baltic and subsequent 
targeted measures to reduce the source 
Submitted by: 
Coalition Clean Baltic (Observer) 

Description of measure 
Using existing monitoring and reporting schemes (e.g. PLC), this measure aims at finding current Hot 
Spots of nitrogen and phosphorous input into the Baltic Sea. Building up on the measure of the last BSAP 
where Hot Spots of intensive rearing of cattle, poultry and pigs that were not fulfilling the requirements 
in the revised Annex III of the Convention were identified, this new measure would identify any current 
source, thus making it possible to tackle the sources of high nutrient input. Especially for phosphorous as 
an ending resource an efficient strategy for recycling instead of net loss into the Baltic has to be 
developed. 
Activity:  
Waste waters (urban, industrial, and industrial animal farms)  
Aquaculture – marine, including infrastructure  
Aquaculture – land 
Agriculture 
Pressure: 
Input of organic matter — diffuse sources and point sources 
Input of nitrogen 
Input of phosphorous 
State: 
Nutrients 
Extent of impact: 
The measure would be put in place for the whole basin of the Baltic Sea. 

Effectiveness of measure 
By identifying Hot Spots and consequently using the results to specifically reducing those identified 
sources, such as industrial animal farming, phophosgypsum waste sites or lacking wastewater treatment, 
the reduction of the overall nutrient input into the Baltic would be greatly reduced. Especially for 
phosphorous as an ending resource an efficient strategy for recycling instead of net loss into the Baltic 
has to be developed. 
Cost, cost-effectiveness of measure: 
Feasibility: 
The „list of hot spots“ is an established mechanism in HELCOM that has proven efficient in the past. 
Based on the latest Pollution Load Compilation data it should be already possible to identify hotspots 
with high inputs of nitrogen and phosphorus. Criteria for defining such hotpots need to be further 
developed. Lastly, there are financing mechanisms already in place (e.g. EUSBSR, Nordic Council) or are 
under development (fund for the implementation of the new BSAP). These could be used to finance the 
remediation of the identified hotspots.  
Follow-up of measure: 
There is already an established follow-up system and reporting mechanism for the deletion of hot spots. 
Background material: 
References 
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Title: Prohibition of post harvest application of manure and other organic fertilizers 
Submitted by: 
BONUS TOOLS2SEA; https://projects.au.dk/bonus-tools2sea/; msa@envs.au.dk (Mikael Skou ANDERSEN) 

Description of measure 
Timing of manure use is one of the most important aspects for ensuring a high utilization effect of 
manure and field trials document that leaching risk is highest for manures that are applied in autumn (Liu 
et al., 2018). All littoral states to the Baltic sea (except RU) have a ban on manure application during 
winter beginning about November 1st and opening again in the beginning of the growing season. 
However, field trials document high leaching from manure applied in autumn. Hence, a ban on post 
harvest application of manures will ensure that manures are stored and increasingly applied prior to the 
growing season of the main crop, which implies a higher utilization effect of N in the manure. 
Furthermore, a ban on post-harvest application will provide incentives for farmers to construct sufficient 
storage capacity for manure to ensure distribution when utilization is highest.  
  
Activity:  
Agriculture  
Pressure: 
Input of phosphorous 
Input of nitrogen 
State: 
Nutrients 
Extent of impact: 
Coastal waters/sub basins/Baltic scale 

Effectiveness of measure 
Reducing the post harvest application of manure is an effective way of addressing nutrient loss as most 
nutrient leaching occurs during wither, when soils are frozen, water saturated and plant growth is 
minimal (Liu, 2018). Manure application in September is assessed to increase the leaching with 10 % of 
total N from the manure compared with the period January-August (Cuttle and Bourne, 1993; Beckwith 
et al. 1998; Smith et al. 2002; Eriksen, Nordemann Jensen, & Jacobsen, 2014).  
 
According to national legislation in place storage capacity should be at least 6 months for liquid manure 
on farms larger than 10 LSU in all littoral states to the Baltic sea, except RU. However, stricter standards 
apply in countries like DE (7 m), DK (6-9 m), SE (6-10 m) and FI (12 m). Given the 6 month storage 
capacity in PL, LT, LV and EE, manure storage need to be emptied in the fall to ensure sufficient capacity 
for winter storage. Assuming that the 10 % increasing leaching is consistent across the region and that 40 
% of manures are distributed post harvest it implies that a total ban on post harvest application will 
prevent leaching to the root zone and an increased nutrient use efficiency of  51.660 tN for DE, 20.578 tN 
for PL, 2.688 tN for LT, , 1.496 tN for LV and 922 tN EE corresponding to 4 % of total manure N 
production in these regions. However, modeling results suggest that investments in storage technology 
in combination with improved spreading technology could reduce nitrogen surpluses in agriculture by 
18% and nitrogen concentrations in the Baltic Sea by 1 to 9% depending on the basin (Jansson et al., 
2019). 
 
 
 
Cost, cost-effectiveness of measure: 
Limitations on the application of manure in the fall will in some cases imply the need for increased 
storage capacity for manure. Assessing this cost is challenging as accurate estimates of the cost-

https://projects.au.dk/bonus-tools2sea/
mailto:msa@envs.au.dk
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effectiveness require farm-specific data, as implementation costs and the operational costs depend on 
farm type, farm size, and hydrological situation. 
 
Costs of the measure primarily relate to increasing storage capacity. Estimates from DK suggest that 
increasing storage capacity represents an annual costs of €2-2,6 per. m3 liquid manure and €0,3-0,4 per 
m3 solid manure, corresponding to €1,6 per kg N in reduced rootzone loss. However, some farmers may 
be able to solve this by manure exchange and or storage agreements and in that case costs will be lower 
(Eriksen, Nordemann Jensen, & Jacobsen, 2014).  
 

Feasibility: 
Farmers benefit directly from improving nutrient use efficiency by reducing the need to purchase mineral nitrogen 
fertiliser or through increased crop yields when extra nitrogen is not applied. However, a ban on post harvest 
application of manure would imply investments in storage capacity that could be partly available with funds from 
the Rural Development Programme to ease implementation. An alternative to a ban on post haverst application of 
manure would be to set requirements for an increase of the storage capacity, however, in itself this will not ensure 
that manures are distributed in spring.  

Follow-up of measure: 
Background material: 
See: Eriksen, J., Jensen, P., & Jacobsen, B. H. (2014). Virkemidler til realisering af 2. generations vandplaner og 
målrettet arealregulering. Tjele, DK: DCA - Nationalt Center for Fødevarer og Jordbrug. 
 
Jansson, T., Andersen, H. E., Hasler, B., Höglind, L., & Gustafsson, B. G. (2019). Can investments in manure 
technology reduce nutrient leakage to the Baltic Sea? Ambio, 48(11), 1264-1277. doi:10.1007/s13280-019-01251-5 
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