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Introduction 
The HELCOM workshop on the sufficiency of measures analysis for hazardous substances (SOM HZ WS 1-

2019) was held in Brussels, Belgium 22 October 2019. The list of participants is contained in Annex 1.  The 

workshop was facilitated by Ms. Sara Estlander from Bionautit. Ms. Heini Ahtiainen and Mr. Luke Dodd 

from the HELCOM Secretariat and Ms. Sara Estlander from Bionautit took notes at the workshop. The 

complete notes recorded by the Workshop are available in Annex 2 in a lightly edited format. 

Sufficiency of measures analysis and update of the Baltic Sea Action Plan 
The workshop took note of the presentation of the approach for the sufficiency of measures analysis and its 

contribution to the update of the HELCOM BSAP (document 1-3). 

The workshop took note of the draft background documents on organotins, mercury, and PFOS and similar 

substances (documents 1-5, 1-6 and 1-7). Countries were invited to provide existing national data to 

supplement the report. Comments to the documents are requested by 12 November to Emma Undeman 

(emma.undeman@su.se) for PFOS and diclofenac and Martin Larsen (mml@bios.au.dk) for mercury and 

TBT. 

The workshop agreed to analyse each substance based on its primary monitoring matrix as listed in the 

relevant HELCOM indicator reports and to use seawater as the analysed matrix for diclofenac which lacks a 

specified primary monitoring matrix. 

The workshop took note that antagonistic/synergistic effects between pressures can have a significant 

effect on concentrations of hazardous substances and that the effect may vary across sub-basins. The 

workshop further noted that this issue can only be taken into account qualitatively “outside” the model. 

mailto:emma.undeman@su.seu
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Effectiveness of measures survey 
The workshop took note of the effectiveness of measures survey for hazardous substances. Overall, the 

workshop considered that individual experts may not be able to provide answers for all measures for a 

substance, because they may be experts in processes rather than substances. Thus, responses could come 

as joint answers from an institute rather than individual experts. This requires a different technical solution 

than is currently used for implementing the survey (i.e. an opportunity to save responses and continue 

later). Background information from all respondents should be recorded, and joint response identified. 

Technical implementation will be explored by ACTION WP6 and the Secretariat. 

The workshop suggested the following revisions: 

- Clarify that the left end of the chart in the relative effectiveness of measures question is a hard 0% 

(no pressure reduction) 

- Add information that it is possible to skip questions or parts of questions (e.g. some measures) 

- Add opportunity to opt-out from providing answers to some measures, with a possibility to indicate 

that this is done on purpose 

- Percent scale in effectiveness of measures could be changed to 5% increments, or instruct that 

answering in that way is possible 

- Seek possibilities to shorten the questions (e.g. by removing irrelevant examples) 

- Clarify that activity-pressure link is assessed separately and not considered here 

- Clarify the basis of assessing uncertainty 

- Clarify that the scale is the entire Baltic Sea region 

- Compliance issues should not be considered here (only environmental effectiveness) 

- Avoid using acronyms in the names of measures 

- Should consider including examples of all measure types whenever possible  

- Add the opportunity to save responses and continue responding later 

- TBT measure types modifications: 

o Activity tourism and leisure (leisure boating)  

▪ Add boat washing 

▪ Add monitoring of tin in leisure boat hulls 

o Activity shipping 

▪ Add underwater hull cleaning regulations 

▪ Remove sand capping 

▪ Rephrase anchoring to restrictions on anchoring zones in highly contaminated 

areas 

o Activity restructuring 

▪ Add tighter allowed contamination levels during dredging activities 

- Mercury measure types modifications: 

o Add cellulose deposits from industrial activities (sand capping, removal) 

o Add dredging (similar to TBT) 

o Check on including crematoria 

o Remove solid waste – Implement technologies for extraction of mercury from solid 

waste/groundwater/seawater 

- PFOS measure types modifications: 

o Measures for PFOS could be more detailed 

o Add cleaning contaminated sites which is not currently included in measure types 

o Sewage sludge could be added (in waste waters) 

o Clarify that PFOS in everyday articles (not only fire-fighting foams) will be included in solid 

or liquid waste streams 

- Diclofenac measure types modifications: 
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o Diclofenac and industrial uses incl. production should be changed to production 

Pressure-state linkages survey 
The workshop took note of the pressure-state survey for hazardous substances. The workshop further 

noted that data does not exist to support this survey and therefore expert responses should only be viewed 

as estimates. 

The workshop suggested the following revisions: 

- Define input 

- Add comment boxes by substance 

- Consider whether max and min are needed 

- Clarify that this is for the whole Baltic Sea 

- Clarify that time frame is infinite 

- Current state: add a link to the indicator reports to provide background information and/or HOLAS 

II GES maps 

- Add a question on time lags, i.e. how long it takes to achieve GES with existing measures, with pre-

determined broad categories (e.g. next 20, 20-50, 50-100, over 100 years) 

- Add a question on factors affecting time lags (why time lags exist) 

Geographic scope 
The workshop agreed that the SOM assessment can be done at the Baltic Sea level. However, the workshop 

discussed that there is spatial variation in the concentrations of the substances and where reductions are 

needed and further that some sub-basins might fail GES, but the average over the Baltic Sea might be at 

GES. The workshop took note that the SOM analysis for measures, activities and pressures is done at the 

Baltic Sea level, but it considers current concentrations by sub-basin and produces required pressure 

reductions and gap to GES by sub-basin. The workshop also took note that interpretation of the model 

output will be a critical step and were invited to contribute to the process through participation in the 

hazardous substances SOM topic team. Interest in the SOM topic team can be directed to the Secretariat, 

at Luke Dodd (luke.dodd@helcom.fi). 

Time frame/lags 
The workshop took note that pressure-state linkage questions do not include time aspects in themselves, 

but time lags are considered externally, “outside” the SOM model. The workshop considered time lags 

between pressures and state and the factors contributing to these time lags to be an important feature for 

hazardous substances. The workshop discussed the time frame of achieving GES with existing measures. 

For example, for mercury existing measures are sufficient for reaching GES if the time frame is long enough, 

but new or strengthened measures are needed if there is a need to achieve GES in a shorter time. To 

address these issues, the workshops suggested to add a question on time lags to the survey and also on 

factors contributing to the time lags (see notes for Pressure-state linkages survey). 

Representativeness 
The workshop agreed that SOM analysis for hazardous substances will be limited to four substances: 

mercury, TBT, PFOS and diclofenac. The workshop discussed the similarities and dissimilarities across 

substances, and how well these four substances represent hazardous substances as a whole or groups of 

substances (heavy metals, legacy pollutants and pharmaceuticals). These groups are diverse in themselves, 

and the chosen substances differ in many respects from the others in the group. The workshop agreed that 

the four substances included in the SOM analysis do not represent hazardous substances as a whole, and 

cannot be considered to represent larger groups of hazardous substances. Thus, the results of the SOM 

analyses apply, to a large extent, only to these substances. This needs to be reflected when reporting the 

outputs of the SOM analysis. 

mailto:luke.dodd@helcom.fi
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However, the workshop agreed that measures and the effectiveness of measures for these four substances 

could give some indication for other substances. 

The workshop suggested that broader measures that target many substances are needed, such as those 

related to wastewater treatment. The workshop suggested that in the future, more focus should be placed 

on the risks and hazards rather than individual substances, to reflect the precautionary principle. More 

scrutiny is needed due to long time lags and persistence of substances. 
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Annex 1. List of participants 
 

Name Organization  Email address  

Emma Undeman Stockholm University emma.undeman@su.se 

Emmi Vähä Finnish Environment Institute emmi.vaha@ymparisto.fi 

Clemens Engelke State Agency for Environment, Nature Conservation and 
Geology, Mecklenburg-Vorpommern, Germany 

clemens.engelke@lung.mv-
regierung.de 

Lars Sonesten Swedish University of Agricultural Sciences Lars.Sonesten@slu.se 

Staffan Åkerblom Statistics Sweden staffan.akerblom@scb.se 

Ulrike Pirntke German Environment Agency  ulrike.pirntke@uba.de 

Sara Estlander Co-op Bionautit (facilitating the workshop) sara.estlander@bionautit.fi 

Mailis Laht Estonian Environmental Research Centre mailis.laht@klab.ee 

Martin M. Larsen HELCOM SOM co-lead, Hg and TBT responsible mml@bios.au.dk 

Erik Ytreberg Chalmers University of Technology  Erik.ytreberg@chalmers.se 

Lars Sonesten Swedish University of Agricultural Sciences Lars.Sonesten@slu.se 

Ian Cousins Stockholm University Ian.Cousins@aces.su.se 

Heini Ahtiainen HELCOM Secretariat heini.ahtiainen@helcom.fi 

Luke Dodd HELCOM Secretariat luke.dodd@helcom.fi 

Sara Estlander Bionautit sara.estlander@bionautit.fi 

Ulla Li Zweifel HELCOM Secretariat ullali.zweifel@helcom.fi 

 

  

mailto:Lars.Sonesten@slu.se


 
SOM-HZ WS 1-2019 

 

6 
 

Annex 2. Complete notes from the workshop 
 

 

Discussions following presentation on general SOM methodology 
• How does the SOM model consider the timeline to reaching GES? 

o Survey questions are formulated as time-independent and then time-lags are considered 
external to the model. 

• Substances are influenced by more than just input. For instance, eutrophication status of waters 
will have an impact on many hazardous substances. How is this considered in the SOM model? 

o Synergistic and antagonistic effects between pressures qualitatively external to the model. 

• Does achieving GES only relate to substance concentrations or does this also include the 
environmental effects of these substances? 

o GES for hazardous substances only relate to substance concentrations. Environmental 
effects are considered by other expert groups. 

• We might have target values but no data for some of these concentration values. 
o SOM model will only focus on the primary matrix for each of these substances. 

• If the target is zero, is there no need for EQS? 
o The Workshop discussed targets for reaching EQS values vs zero presence of harmful 

substances with no natural sources. 

• HELCOM has a limited number of indicators and even fewer substances are considered by the SOM 
model. These goals do not equal the goals for hazardous substances in general. 

o The SOM model does not claim to assess hazardous substances as a whole but rather only 
those substances under analysis. However, we will discuss the representativeness of the 
selected substances to the topic in general during this workshop. The substances to be 
analysed were chosen to capture a wide variety of characteristics including the presence of 
measures, presence of a ban on use, natural background concentrations, significant 
influence from outside the Baltic Sea region, etc. Additionally, all the substances have been 
considered by HELCOM and have core or pre-core indicators. 

 

Discussions following presentation on SOM topic structure for hazardous substances 
• Focusing on four substances is acceptable, but the output needs to consider lack of 

representativeness to hazardous substances as a whole. 

• Assessing TBT at a scale less than the whole Baltic Sea? 
o Discussion on available data on shipping intensity and the correlation between leisure boat 

activity and TBT in coastal areas. 

• Diclofenac concentrations are higher near coast, how can this be taken into account?  
o The model operates using the HELCOM scale 2 sub-basins and therefore is not well suited 

to considering differences between coastal and off-shore areas. Experts will need to 
consider sub-basins as a whole. 

• If a whole Baltic Sea scale is used, individual sub-basins might be failing but the model is reporting 
that the whole Baltic Sea is at GES due to averaging effects. How will this be overcome? 

o The model assumes sub-basins assessed together share activity-pressure relationships, 
effectiveness of measures data, and pressure-state relationships, But the model takes 
current concentrations into account per sub-basin and computes individual sub-basin 
outcomes. 

o Additionally, there is space in the interpretation process to consider additional factors that 
may not have been considered by the model. 

• Antagonistic/synergistic effects also vary by sub-basin and that this issue could be considered 
qualitatively during the model interpretation phase. 
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Discussions following introduction of the substance background documents 
• In some cases, it is difficult to get national documentation (due to language issues) => countries 

invited to fill in national information 

• Countries may not have data on e.g. PFOS and diclofenac 

• Some countries are in the process of collecting and going through this data 

• Lots of global data available on PFAS, time trends, measures 

• Three weeks to comment on the background documents 
 

Discussions following exploration of the effectiveness of measures survey 
 

Questions 
1. What is unclear or difficult about these questions? Why? 
2. What general issues did you consider when answering to one of these questions? 
3. For each substance, is the list of measure types appropriate? If not, what changes 
would you make and why? 
 

TBT and mercury 
 
1. What is unclear or difficult about these questions? Why? 

• unknown option for Measure effectiveness questions 

• Directions for who answers to questions, expertise threshold? 

• Mercury measures are written on a large scale: whole industries and processes make estimating 
pressure reduction difficult 

 
2. What general issues did you consider when answering to one of these questions? 

• Geographic scale (BSR vs Global) 

• Aware of natural background but not directly considered 

• Scientific vs personal uncertainty 
 
3. For each substance, is the list of measure types appropriate? If not, what changes 
would you make and why? 

• TBT leisure boating activity 
o control of boat washing 
o monitoring of tin in leisure boat hulls 

• TBT shipping 

• underwater hull cleaning regulations (try to find if it exists) 

• remove sand capping 
o rephrase anchoring to restrictions on anchoring zones in highly contaminated areas 

• TBT restructuring 

• tighten dredging EQS values 

• Mercury 

• cellulose deposits from industrial activities (sand capping, remediation/removal) 

• dredging similar to TBT 

• check crematoria 

• remove solid waste – implement tech for extraction 
 

PFOS and diclofenac 
 
1. What is unclear or difficult about these questions? Why? / 2. What general issues did you consider when 
answering to one of these questions? 
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• high level of technical knowledge required (PFOS) 

• only one measure=> difficult to answer on relative effectiveness 

• experts in different fields will answer differently 

• inform that can skip questions in the intro page => opt-out questions 

• small scale expertise more common than BSR level 

• people have subjective response scales 

• PFOS and Stockholm convention: exemptions possible => difficult to answer 

• percent scale too precise => 5% increments 

• long text and lot of info in the questions 

• could be shortened (examples on activities e.g. microplastics from wastewater) 

• possibility to specify own measures 

• can answer in some measures but not all => opt out 

• should have more detailed measures for PFOS (not only one) 

• waste management missing 

• people experts in processes, not substances 

• possibility to continue responding later (saving) 

• background questions first? 

• scaling issue - continuous scale helps when linking to % reduction; left end = hard 0 (clearer 
instructions) 

• % precision - can round to nearest 5% and mention in instructions 

• possibility to combine several experts’ opinion? - need background information for each 
respondent, to consider group answers, or national? transparency: who answered, what type of 
organisation? 

• scale? You’re more likely to know on specific WWT plants - check instructions 
 
3. For each substance, is the list of measure types appropriate? If not, what changes 
would you make and why? 

• more familiar with some measure types than others => leave some out? opt-out 

• diclofenac and industrial uses incl. production? confusing => change to production 

• PFOS: contaminated sites and cleaning them up not included in measure types (only landfills). Are 
they existing? ongoing 

• smaller but relevant sources important 

• make it clearer that only environmental effectiveness 

• PFOS and wastewater, no mention of sewage sludge 

• clarify that activity-pressure link is assessed separately and not considered here 

• no compliance issues should be included (assure full implementation) => ask separately about 
possibility of full compliance? 

• should have examples for all measure types e.g. improved take-back schemes 

• PFOS in everyday articles, not only in fire-fighting foams, should be included 

• some concentration of PFOS allowed, so bans not 100% effective 

• measures for diclofenac, differences between substances 

• comparability between substances, some substances have more effective measures 

• implementation of measures only in some wastewater treatment plants, not realistic to assume 
that in all 

 

Discussions following the pressure-state linkages survey 
 

Questions 
1. What is unclear or difficult about these questions? Why? 
2. What general issues did you consider when answering 
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to one of these questions? 
3. For each substance: 

• how should the issue of time-lag be dealt with? If there is not enough data, how long 
approximately will it take for the substance to reach GES? 

• is there enough data to deal with this substance in a data-driven way rather than with a survey 
approach? 

 

TBT and mercury 
 
1. What is unclear or difficult about these questions? Why? / 2. What general issues did you consider when 
answering? 

• 0% pressure reduction not a clear possibility in Q1 

• define “input”  

• % reduction very difficult 

• comment boxes by substance 

• current state issue – link to indicator  
o Baltic sea mean has no meaning 

 
3. For each substance: 

• how should the issue of time-lag be dealt with? If there is not enough data, how long 
approximately will it take for the substance to reach GES? 

• is there enough data to deal with this substance in a data-driven way rather than with a survey 
approach? 

o add ruler Q to ask about time lags 0=>100+ 
o some data in background reports to support time lag estimation 

• Data 
o issue with long term estimation 
o high variability 
o need expert opinion to assimilate available data 
o missing variables (unknown influences) 

• text box: thoughts on what are the major drivers for time lags 
 

PFOS and diclofenac 
 
1. What is unclear or difficult about these questions? Why? / 2. What general issues did you consider when 
answering 

• PFOS: current state below threshold for almost all but not for surface waters 

• both substances: not so many monitoring points 

• max, min and most likely difficult, is it needed? 

• linkages between matrices (not pressure and state) 

• no simple relationship between input and concentration 

• existing measures enough if endless time (PFOS) 

• diclofenac needs to be reduced (existing measures not enough) 

• most measures affecting PFOS have been taken 

• does endless time horizon make sense here? 

• what should be done to speed up reaching GES 

• difficult to answer due to lack of data 

• clearer that this is for the whole Baltic 

• clearer that infinite time frame 

• map from HOLAS II to show for which regions there is GES, would it be useful? 

• no info on the extent of pressure currently 



 
SOM-HZ WS 1-2019 

 

10 
 

• diclofenac: spatial variation in where reductions needed 
 
Q3. For each substance: 

• how should the issue of time-lag be dealt with? If there is not enough data, how long 
approximately will it take for the substance to reach GES? 

• is there enough data to deal with this substance in a data-driven way rather than with a survey 
approach? 

o support for asking about the time lag with categories with existing measures (10-20 years 
to reach GES etc. Next 20, 20-50, over 100) 

o could also ask that if all primary sources stop today, how long does it take to reach GES? 
o should we ask about pressure-state at all? 
o useful to ask about time lags and why they exist 
o concentrations in water/sediments and biota do not match 
o not enough data for diclofenac, probably the same for PFOS (inconsistencies in data) 
o modelling of PFOS globally could not inform time lags in the water 

 
 
 

Discussions following the representativeness questions 
 

Question 
With respect to the survey questions, how representative are the following substances for their groups, and 
why? 

• mercury for the group of heavy metals 

• diclofenac for the group of pharmaceuticals 

• TBT and PFOS for the group of "legacy" substances 
 

Mercury as representative of heavy metals 

• Differences   
o evaporation and leads to very long-range transport 
o bioconcentrating 

• Similarities 
o sources – power plants 
o measures approach, bans if possible 
o sediment retention 

• Most important – most impact on environment 

• Most complicated => long range transport, complex chemistry  

• Not representative of heavy metals => heavy metals quite diverse 

• Indicator development ongoing 

• Bioaccumulation  
 

Diclofenac as representative of pharmaceuticals 

• Differences   
o high variable chemistry 

• Similarities 
o sold in same store 
o deigned to be biologically active 
o sources 
o somewhat similar measures 
o must be registered for use 

• Not indicative alone 
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• Most advanced environmental monitoring for a pharmaceutical 

• Widespread use 

• Effectiveness of measures data could give some indication for other substances in the case of broad 
measures that target many substances, e.g. waste water treatment, sewage sludge, take-back 
schemes 

 

TBT as representative of antifouling substances 

• Differences 
o not easily biodegradable 
o banned 

• Similarities 
o biologically harmful by design 
o deliberately introduced to the marine environment 
o closely associated with shipping activity and recreational boating 

• Highly non-degradable and therefore very different than similar substances 

• TBT separate from other substances 
 

PFOS as representative of POPs 

• Differences    
o water solvable 
o different bioaccumulation behaviour 

• Similarities 
o organic and persistent 
o long-range transport 
o banned/very strong regulated 
o not designed to impact environment 

• Not the most impactful 

• Different pathways than other POPS due to solubility 

• PFOS: persistence in common => measures to prevent future production of these persistent 
substances 

• only essential uses of PFOS 
 

TBT and PFOS as representative of legacy substances 

• legacy substances are a diverse group 

• SOM result will not be applicable to legacy substances in general 

• Can be considered as a group where we think about new measures 
 

General 

• not only HELCOM indicator substances (or also those in Stockholm Convention) 

• new measures that cover many substances 

• BSAP UP should cover other substances than HELCOM indicators? 

• which substances included in the BSAP UP? 

• individual substances as they are, do not represent others 

• long time lags=> more precaution needed 

• measures (new) that address a bunch of substances 

• in the future, not to focus on individual substances but on the risk/hazard (precaution) 
 
 


