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1 Key message 

This core indicator evaluates the status of the marine environment based on 

concentrations of dioxin and dioxin like compounds in Baltic Sea fish, crustacean and 

molluscs as well as on concentrations of non-dioxin like PCB in Baltic Sea fish. Good status 

is achieved when the concentrations of PCBs, dioxins and furans are below the threshold 

values. The current evaluation is based on data available to evaluate the assessment 

period 2016-2021 (Figure 1). 

 

 

Figure 1. Status evaluation results based evaluation of the indicator ‘PCBs, dioxins and furans' using the One-

Out-All-Out (OOAO) method. The assessment is carried out using Scale 4 HELCOM assessment units (defined 

in the HELCOM Monitoring and Assessment Strategy Annex 4). See ‘data chapter’ for interactive maps and 

data at the HELCOM Map and Data Service. 

 

Good status was achieved in the majority of open sea areas (only one of the thirteen 

evaluated open sea areas failed to achieve the threshold value) and also in many coastal 

assessment units. In coastal areas the number of assessment units failing to achieve the 

http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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threshold value and thus not achieving Good Environmental Status (sub-GES) was larger, 

with 29 of the 71 evaluated assessment units being sub-GES. PCBs as well as dioxins and 

furans were responsible when the overall good status was not achieved. However, there 

are areas where dioxins and furans data are absent, or of low abundance and often short 

time series (i.e. initial data) and thus extended monitoring is required to enable an 

improved status evaluation in the entire Baltic Sea.  

Time series of PCB levels in biota show distinct decreasing concentrations at some 

stations (circa 15% of stations), for example in the Bornholm Basin, Western Gotland Basin 

and others. For dioxins and furans the equivalent percentage of monitored stations 

showing decreasing trends (i.e. lowered concentrations) is circa 8%. However, most of the 

stations show no significant trends.  

The general overall confidence of the indicator evaluation is moderate, though in a small 

number of assessment units confidence is low. The indicator is applicable in the waters of 

all countries bordering the Baltic Sea. 

 

1.1 Citation 

The data and resulting data products (e.g. tables, figures and maps) available on the 

indicator web page can be used freely given that it is used appropriately and the source is 

cited. The indicator should be cited as follows: 

HELCOM (2023). PCBs, dioxins and furans. HELCOM core indicator report. Online. [Date 

Viewed], [Web link]. 

ISSN 2343-2543 
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2 Relevance of the indicator 

PCBs are synthetic chemicals which do not occur naturally in the environment. Due to 

their properties, PCBs have been used in a wide variety of applications and manufacturing 

processes, especially as plasticizers, insulators and flame-retardants. They are widely 

distributed in the environment through, for example, inappropriate handling of waste 

material or leakage from transformers, condensers and hydraulic systems. Long-term 

effects of PCBs include increased risk of cancer, infections, reduced cognitive function 

accompanied by adverse behavioural effects, as well as giving birth to infants of lower 

than normal birth weight (Carpenter 1998, Carpenter 2006). There are also indications that 

PCBs are associated with reproductive disorders in marine top predators.  

Dioxins (PCDD/Fs) were never produced intentionally, but they are minor impurities in 

several chlorinated chemicals (e.g., PCBs, chlorophenols, hexachlorophene, etc.) and are 

formed in several industrial processes and from most combustion processes, such as 

municipal waste incineration and small-scale burning under poorly controlled conditions. 

The most relevant toxic effects of PCDD/Fs are developmental toxicity, carcinogenicity and 

immunotoxicity. 

 

2.1 Ecological relevance 

Polychlorinated biphenyls (PCBs) and PCDD/Fs (dioxins and furans) are persistent organic 

pollutants (POPs) that can cause severe, long-term impacts on wildlife, ecosystems, and 

human health. The substance groups are characterized by low water solubility and low 

vapour pressure. Due to their persistent and hydrophobic properties, the substances 

accumulate in sediments and organisms in the aquatic environment. In the environment, 

dioxins can undergo photolysis, however, they are generally very resistant to chemical and 

biological degradation.  

Polychlorinated biphenyls (PCBs) consist of two linked benzene rings with chlorine atoms 

substituted for one or more hydrogen atoms. Theoretically, 209 congeners are possible, 

but only around 130 are found in commercial mixtures. Some PCBs are called dioxin-like 

(dl-PCBs) because they have a co-planar structure very similar to that of dioxins and have 

dioxin-like effects (i.e. four non-ortho substituted PCBs: CB-77, CB-81, CB-126, CB-169, 

IUPAC and eight mono-ortho substituted: CB-105, CB-118, CB-156, CB-157, CB-167, CB-

114, CB-123, CB-189, IUPAC) (Burreau et al., 2006).  

The name ’dioxin’ refers to polychlorinated dibenzo-p-dioxin (PCDD) and dibenzofuran 

(PCDF) compounds, i.e. two benzene rings with one (furans) or two (dioxins) oxygen 

bridges and substituted with 1–8 chlorine atoms. Of the 210 possible congeners, the 17 

compounds (10 furans, 7 dioxins) substituted in positions 2, 3, 7 and 8 are considered to 

be of highest toxicological importance.  

The non-dl-PCBs included in this core indicator report are essentially the 7 PCB congeners 

(with exception for CB-118 that is included in the dioxin like-PCBs) that have been 

monitored since the beginning of the HELCOM and OSPAR monitoring programmes. These 

PCBs are carefully selected mainly by ICES working groups due to their relatively 
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uncomplicated identification and quantification in gas chromatograms and as they 

usually contribute a very high proportion of the total PCB content in environmental 

samples. These are the ‘ICES 7’: CB-28, CB-52, CB-101, CB-118, CB-138, CB-153 and CB-180. 

Long-term effects of PCBs from human and laboratory mammal studies include increased 

risk of cancer, infections, reduced cognitive function accompanied by adverse behavioural 

effects, as well as giving birth to infants of lower than normal birth weight (Carpenter 1998, 

Carpenter 2006). There are also indications that PCBs are associated with reproductive 

disorders in marine top predators. PCBs are also assumed to cause reduced number of 

offspring in white-tailed sea eagles and uterine leiomyomas in grey seal in the Baltic Sea 

(Helander et al., 2002, Bäcklin et al., 2010). 

The most relevant toxic effects of PCDD/Fs are developmental toxicity, carcinogenity and 

immunotoxicity. The sensitivity of various species to the toxic effects of PCDD/Fs varies 

significantly. 2,3,7,8-TCDD is the most toxic and well-studied congener and is used as a 

reference for all other related chemicals. Each of the 17 relevant congeners is assigned a 

toxic equivalency factor (TEF), where 2,3,7,8-TCDD equals 1 (Van den Berg et al., 1998; Van 

den Berg et al., 2006). Dioxin concentrations are commonly reported as toxic or TCDD 

equivalents (TEQ), which is the sum of the individual congener concentrations multiplied 

with its specific TEF. 

 

2.2 Policy relevance 

The "ICES 7" non-dioxin like PCBs (non-dl-PCBs), i.e. congeners CB-28, CB-52, CB-101, CB-

138, and CB-180, and the dioxin like PCB (dl-PCB) CB-118, are listed as mandatory 

contaminants that should be analysed and reported within both HELCOM and OSPAR, and 

are classed as priority POPs under the Stockholm Convention. In the proposed revised 

guidelines for OSPAR the congeners CB-105 and CB-156 are added to this list. Non-dioxin 

like PCBs are not included in the Water Framework Directive (WFD) priority substance lists, 

but they are included in the Marine Strategy Framework Directive (MSFD). 

The Helsinki Convention (both the original signed in 1974, and the updated version signed 

in 1992) has recommended special bans and restrictions on transport, trade, handling, use 

and disposal of PCBs. The Ministerial Declaration from 1998, within HELCOM and the 1995 

Declaration of the Fourth international conference of the protection of the North Sea 

called for measures against toxic, persistent, bioaccumulating substances like PCBs to 

cease their inputs to the environment completely by the year 2020. 

Dioxins and furans (PCDD/Fs) are included in several international agreements, of which 

the Stockholm Convention and the Convention on Long Range Transboundary Air are 

among the most important for the control and reduction of sources to the environment. 

World health organization (WHO) and Food and Agriculture Organization of the United 

Nations (FAO) have jointly established a maximum tolerable human intake level of dioxins 

via food, and within the EU there are limit values for dioxins in food and feed stuff (EC 

2006). Several other EU legislations regulate dioxins, e.g. the plan for integrated pollution 

prevention and control (IPPC 2010/75/EC) and directives on waste incineration (EC, 2000, 

2008). The EU has also adopted a Community Strategy for dioxins, furans and PCBs (EC, 

2001). PCDD/Fs are currently not included in the Water Framework Directive but are on the 
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list of substances to be revised for adoption in the near future. HELCOM has listed PCDD/Fs 

and dl-PCBs as prioritized hazardous substances of specific concern for the Baltic Sea 

(HELCOM, 2010a), like OSPAR on the List of Chemicals for Priority Action (OSPAR 2010a). 

Under the Stockholm Convention, releases of unintentionally produced by-products listed 

in Annex C4, including dioxins and dl-PCBs, are subject to continuous minimization with 

the ultimate goal of elimination where feasible. The main tool for this is a National Action 

Plan which should cover the source inventories and release estimates as well as plans for 

release reductions. At the EU level, a Strategy for dioxins and PCBs was adopted in 2001. 

The Strategy includes actions in the area of feed and food contamination and actions 

related to the environment, including release reduction. Over the past decade, important 

legislation has been adopted to reduce the emissions of PCDD/Fs, in particular in the areas 

of waste incineration and integrated pollution prevention and control. Releases of POPs, 

including dioxins, from industrial installations have been regulated by the IPPC Directive 

and the Waste Incineration Directive, the former requiring Member States to establish 

permit conditions based on the Best Available Techniques (BAT) for a wide variety of 

industry sectors, and the latter setting maximum permissible limit values for PCDD/F 

emissions to air and water from waste incineration. Currently, the releases of these 

substances are regulated by the Directive on industrial emissions (IED, 2010/75/EU). The 

proper and timely implementation and enforcement of the IED remains a key priority in 

order to ensure the necessary reduction of emissions from major industrial sources. 

However, at present or in the near future, non-industrial sources are likely to exceed those 

from industrial ones (Quass et al., 2004). 

This core indicator on PCBs, dioxins and furans addresses the Baltic Sea Action Plan's 

(BSAP) Hazardous substances and litter segment goal of a “Baltic Sea unaffected by 

hazardous substances and litter” and also has relevance for elements of the Biodiversity 

and to a certain extent to Maritime activities segment goals: “The Baltic Sea ecosystem is 

healthy and resilient” and “Environmentally sustainable sea-based activities”, 

respectively.  

In addition, the indicator is of direct relevance to Descriptor 8 and of significance for 

Descriptor 9 or the EU Marine Strategy Framework Directive (MSFD) as set out under the 

specific Descriptors and Criteria in Commission Decision (EU) 2017/848. 

 

Table 1. Overview of key policy relevance elements. 

 Baltic Sea Action Plan (BSAP)  Marine Strategy Framework Directive 

(MSFD)  

Fundamental 

link 

Segment: Hazardous 

substances and litter goal 

Goal: “Baltic Sea unaffected by 

hazardous substances and 

litter” 

• Ecological objective: 

“Marine life is healthy”, 

Descriptor 8 Concentrations of 

contaminants are at levels not giving rise to 

pollution effects. 

• Criteria 1 The health of species and 

the condition of habitats (such as 

their species composition and 

relative abundance at locations of 

chronic pollution) are not 
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“Concentrations of 

hazardous substances are 

close to natural levels” and 

“All sea food is safe to eat”. 

• Management objective: 

“Minimize input and impact 

of hazardous substances 

from human activities”. 

adversely affected due to 

contaminants including 

cumulative and synergetic effects. 

• Feature – Contaminants list. 

• Element of the feature assessed – 

Contaminants list. 

Complementary 

link 

Segment: Biodiversity 

Goal: “Baltic Sea ecosystem is 

healthy and resilient” 

• Ecological objective: 

“Viable populations of all 

native species”, “Natural 

distribution, occurrence 

and quality of habitats and 

associated communities”, 

and “Functional, healthy 

and resilient food webs”. 

• Management objective: 

“Reduce or prevent human 

pressures that lead to 

imbalance in the foodweb”. 

Segment: Sea-based activities 

Goal: “Environmentally 

sustainable sea-based 

activities” 

• Ecological objective: “No or 

minimal disturbance to 

biodiversity and the 

ecosystem”. 

• Management objective: 

“Minimize the input of 

nutrients, hazardous 

substances and litter from 

sea-based activities” and 

“Enforce international 

regulations – no illegal 

discharge”. 

Descriptor 9 Contaminants in fish and other 

seafood for human consumption do not 

exceed levels established by Union 

legislation or other relevant standards. 

• Criteria 1 The level of 

contaminants in edible tissues 

(muscle, liver, roe, flesh or other 

soft parts, as appropriate) of 

seafood (including fish, 

crustaceans, molluscs, 

echinoderms, seaweed and other 

marine plants) caught or harvested 

in the wild (excluding fin-fish from 

mariculture) does not exceed:  

(a) for contaminants listed in 

Regulation (EC) No 1881/2006, the 

maximum levels laid down in that 

Regulation, which are the 

threshold values for the purposes 

of this Decision;  

(b) for additional contaminants, 

not listed in Regulation (EC) No 

1881/2006, threshold values, 

which Member States shall 

establish through 

• Feature – Contaminants in 

seafood. 

• Element of the feature assessed – 

Contaminants in Foodstuffs 

Regulation. 

Other relevant 

legislation:  

• For some Contracting Parties EU Water Framework Directive; EU 

Priority Substances Directive (2013/39/EU) 

• UN Sustainable Development Goal 14 (Conserve and sustainably use 

the oceans, seas and marine resources for sustainable development) 

is most clearly relevant, though SDG 12 (Ensure sustainable 

consumption and production patterns) and 13 (Take urgent action to 

combat climate change and its impacts) also have relevance. 
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2.3 Relevance for other assessments 

The status of the Baltic Sea marine environment in terms of contamination by hazardous 

substances is assessed using several core indicators. Each indicator focuses on one 

important aspect of the complex issue. In addition to providing an indicator-based 

evaluation of the status of the Baltic Sea in terms of concentrations of PCBs, dioxins and 

furans in the marine environment, this indicator along with the other hazardous 

substances core indicators is used to develop an overall assessment of contamination 

status by inclusion in the integrated assessment of hazardous substances. 
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3 Threshold values 

The core indicator evaluates whether an area reflects good status by comparing the 

concentration to a threshold value which should not be exceeded, as illustrated in Figure 

2 and set out in Table 2.  

 

 

Figure 2. Schematic representation of the threshold value which indicates good status when the measured 

concentration is below the threshold value.  
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Table 2. Threshold value for the core indicator ‘PCBs, dioxins and furans’. Underlined supporting parameters 

represent parameters without which the indicator evaluation cannot be applied. Sources for threshold value: 

EQS biota human health 2013/39/EU and EC 1881/2006 and 1259/2011. 

Indicator Threshold 

value 

 

Parameters 

(PARAM) / 

Parameter 

groups 

(PARGROUP) 

(see also 

http://vocab.ice

s.dk/) 

Matrix  Species Matrix Basis Supporting 

parameters 

and 

information 

dl-PCBs, 

dioxins and 

furans 

Primary 

threshold 

EQS biota 

human 

health: 

0.0065 ng 

TEQ/kg 

ww 5% 

lipid 

content 

fish, 

crustacea

ns or 

molluscsS 

Dioxins and 

furans: 

PARGROUP = OC-

DX 

Biota Herring & 

cod (open 

sea) 

Flounder, 

sole, 

eelpout & 

Perch 

(coastal) 

MU, 

MU&EP, 

(‘fillet’), 

LI or 

whole 

fish 

W Lipid content 

Non dl-PCBs 

(PCBs)  

Primary 

threshold 

EC 

1881/2006 

sum of 

congeners 

(28, 52, 

101, 138, 

153, 180) 

75 μg/kg 

ww 5% 

lipid 

content 

fish 

muscle. 

Non-dioxin (PCB): 

PARGROUP = OC-

CB 

Biota Herring & 

cod (open 

sea) 

Flounder, 

sole, 

eelpout & 

Perch 

(coastal) 

MU, 

MU&EP, 

(‘fillet’), 

LI or 

whole 

fish 

W Lipid content 

 

http://vocab.ices.dk/?ref=37
http://vocab.ices.dk/?ref=78
http://vocab.ices.dk/
http://vocab.ices.dk/
http://vocab.ices.dk/?ref=55
http://vocab.ices.dk/?ref=65
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3.1 Setting the threshold value(s) 

The threshold value is defined based on Ecological Quality Standards (EQS) derived for the 

purposes of the EU Water Framework Directive, and where EQS values are not available 

the threshold is based on Environmental Assessment Criteria (EAC) values developed in 

the OSPAR framework.  

The threshold value is matrix sensitive, and only applicable if the concentrations are 

measured in the appropriate matrix. For historical reasons, the Contracting Parties around 

the Baltic Sea have differing monitoring strategies. As a pragmatic approach, a threshold 

value is defined in this indicator (based on 2013/39/EU GES boundary), however if suitable 

monitoring data is not available in a region the secondary threshold value can be used for 

the evaluation. 

The threshold value for PCB is defined for the Sum of 6 congeners (non-dioxin like) (Table 

2). The selection of the sum of 6 congeners was a pragmatic decision to increase 

harmonisation in the evaluation and establish a viable standard for the process. The 

selection was based on a pragmatic review of the measured congeners but also taking into 

account the major contributors to the overall pool and the congeners that were 

considered as most indicative of key PCB patterns in relevant sampling matrices. The 

recommended 6 congeners (from ICES work) were taken onboard as a recommendation 

from the  European Food Safety Authority as they were considered to offer the most 

appropriate evaluation of risk (EFSA 2005). Other congeners included in current 

monitoring programmes can be included when suitable boundary values become 

available. For dioxins, the threshold value is defined as the EQS-value for human 

consumption. However, this EQS value stems from the foodstuff legislation and is derived 

taking into consideration information beyond the environmental parameters, such as 

typical levels of contaminants in different foodstuff. The aim of the target value is to 

identify and prevent contaminated foodstuff from being placed on the market. Thus, the 

foodstuff threshold values do not cover all combinations of matrices and contaminants 

relevant for an environmental assessment of the marine environment. Because of this, a 

full equivalence between EQSs based on foodstuff threshold values and EQS based on 

toxicological evaluations should not be expected. 

The EU directive on environmental quality standards (2008/105/EC and 2013/39/EU), 

Article 3, states that also long-term temporal trends should be assessed for substances 

that accumulate in sediment and/or biota. 

The results are based on PCB concentrations in different fish species, but also different 

matrices, i.e., muscle and liver. To reduce the variability between different matrices, the 

threshold value is adapted to differences in lipid content of different matrices.  
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4 Results and discussion 

The results of the indicator evaluation that underly the key message map and information 

are provided below. 

 

4.1 Status evaluation  

The data presented in this core indicator report were collected in the HELCOM COMBINE 

data base, a compilation of data from the monitoring activities reported by all Baltic Sea 

countries. The report presents information on the current levels of PCBs, dioxins and 

furans concentrations in biota (fish). 

 

Non-dioxin like PCBs 

Good Environmental Status (GES) is achieved when concentrations of non-dioxin like PCB 

(Sum of 6 CB: 28, 52, 101, 138, 153 and 180 in fish) are below the agreed threshold value. 

An evaluation was possible for 71 assessment units, of which 13 were open sea HELCOM 

sub-basins. All open sea assessment units achieved the threshold value (i.e., were in GES) 

whereas 17 of the 58 coastal assessment units failed to achieve the threshold value (were 

sub-GES) (Figure 3).  
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Figure 3. Overview of HELCOM Level 4 assessment units evaluated for PCBs Non-dioxin like PCBs in biota.  

 

Filled circles represent a mean value for each assessment unit and the bar represents the 

upper 95% confidence limit. Green colour indicates that the assessed area achieves the 

threshold value and red colour that the assessed area fails the threshold.The assessment 

unit level evaluation is built on monitoring at 117 stations, of which circa 50 represent ‘full’ 

data series (i.e., more than 3 years of data for the period) to which distinct trends could be 

assigned statistically. Sixteen of these stations showed downward trends (e.g., decreasing 

concentrations of Non-dioxin like PCBs). These stations were located in large number of 

sub-basins, including the Arkona Basin, Bornholm Basin, Western Gotland Basin, Northern 

Baltic Proper, The Quark and the Bothnian Sea. All of these stations also achieved GES. 

With the exception of a single trend where a distinct increasing concentration was 

detected (The Quark (SWE-021), Holmöarna) other trends were stable or non-directional 

(Figure 4). 
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Figure 4. Spatial variation of the non-dioxin like PCBs (Sum of 6 PCB) sampling stations in biota (flounder, 

common dab, herring, cod, European perch, European sprat and eelpout) (left) and status evaluation in biota 

(right). Green colour indicates that the upper 95 % confidence interval for non-dioxin like PCBs concentration 

is below the threshold value (i.e. good status). Small open circles indicate a status evaluation based on only 1-

2 years of data (initial data), small filled circles indicate that data is not suitable to assess a trend (treated with 

initial methodology), large filled circles that no detectable concentration trends can be identified during the 

whole monitoring period (full data), and the filled arrow indicate that there is a statistically defined upward or 

downward trend during the monitoring period. See ‘data chapter’ for interactive maps and data at the 

HELCOM Map and Data Service. 

 

At some stations, especially along the coast in the Arkona Basin, Gulf of Finland (< 3 years 

data), Kattegat and in the Quark (< 3 years data), good status was not achieved. The 

concentrations of PCB showed no trend or were based on too few years of monitoring to 

do a trend evaluation. Examples of different trend patterns at the station level (station 

time series) are presented in Figure 5. 

 

Figure 5. Examples of non-dioxin like PCB concentration in biota at two stations in the Bornholm Basin and 

Bothnian Bay, respectively, selected for illustrative purposes, showing a station with full evaluation possible 

(left, downward pointing green triangle showing a distinct decreasing trend) and initial status evaluation data 

(right). MPC stands for ‘maximum permissible concentration’. 

 

The results are based on PCB concentrations in different fish species, but also different 

matrices, i.e., muscle and liver. To reduce the variability between different matrices, the 

threshold value is adapted to differences in lipid content of different matrices.  
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Dioxins, furans and dl-PCBs 

Good status was achieved in terms of concentrations of dioxins and furans in fish in most 

of the evaluated assessment units during the period 2016-2021, as the average 

concentrations were below the threshold value of 0.0065 TEQ/kg ww (fish muscle, 

crustaceans or molluscs). While some assessment units had mean values below the 

threshold value, the variation in the data set and thus the 95% confidence limit on the 

mean concentration exceeding the threshold value results in sub-GES conditions. Few 

stations also recorded mean values above the threshold value (Figure 6). Overall, 18 of 51 

evaluated assessment units were in sub-GES condition, only one of which was an open sea 

sub-basin (SEA-017, Bothnian Bay). 

 

Figure 6. Overview of HELCOM Level 4 assessment units evaluated for Dioxins, furans and dl-PCBs in biota. 

Filled circles represent a mean value for each assessment unit and the bar represents the upper 95% 

confidence limit. Green colour indicates that the assessed area achieves the threshold value and red colour 

that the assessed area fails the threshold. 

 

Eleven out of 77 evaluated stations failed to achieve the threshold value, these station 

evaluations forming the assessment unit level evaluation. Circa one third of the stations 

evaluated represented ‘full data’ and of these distinct downward trends (e.g., decreasing 

concentrations) were recorded in six instances (all stations also being in GES). These 

stations were located in the Bornholm Basin, Northern Baltic Proper, Bothnian Sea and 

Bothnian Bay sub-basins. With the exception of a single trend where a distinct increasing 
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concentration was detected (The Quark (SWE-021), Holmöarna – though still in GES) other 

trends were stable or non-directional (Figure 7). 

The results are based on dioxin and furan concentrations that are acquired from different 

fish species and in some cases different matrices (liver and muscle), which lead to an extra 

variability in the results due to species/matrices differences. However, to reduce the 

variability between different species/matrices, the threshold value is adapted to 

differences in lipid content of different species/matrices. 

 

Figure 7. Spatial variation of dioxin and furan sampling stations in biota (European perch, European sprat, 

flounder, herring and eelpout) (left) and status evaluation by assessment unit (right). Green colour indicates 

that the upper 95 % confidence interval for dioxin like PCBs concentration is below the threshold value (i.e., 

good status). Small open circles indicate a status evaluation based on only 1-2 years of data (initial data), small 

filled circles indicate that data is not suitable to assess a trend (treated with initial methodology), large filled 

circles that no detectable concentration trends can be identified during the whole monitoring period (full 

data), and the filled arrow indicate that there is a statistically defined upward or downward trend during the 

monitoring period. See ‘data chapter’ for interactive maps and data at the HELCOM Map and Data Service. 

 

At some stations, especially along the coast in the Bothnian Bay (< 3 years data), the 

Arkona Basin, Gulf of Finland (< 3 years data), Kattegat and in the Quark (< 3 years data), 

‘initial’ data is available which limits the application of the full statistical analyses. The 

concentrations of PCB showed no trend or were based on too few years of monitoring to 

do a trend evaluation. Examples of different trend patterns at the station level (station 

time series) are presented in Figure 8. 
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Figure 8. Examples of Dioxins, furans and dl-PCBs concentration in biota at two stations in the Bothnian Sea 

and The Quark, respectively, selected for illustrative purposes, showing a station with full evaluation possible 

(left, downward pointing green triangle showing a distinct decreasing trend) and a station with full evaluation 

possible (right, upward pointing green triangle showing a distinct increasing trend) (right). 

 

4.2 Trends 

Examples of key trends at selected stations are provided above. A number of stations are 

evaluated as ‘initial’ data series due to limitations in the length or quality of the time series 

available (small symbols on maps). Increased temporal monitoring of these would provide 

stronger analytical potential in future evaluations. However, identification of statistical 

trends is viable and a small number of decreasing trends (i.e. concentrations becoming 

lower) have been identified. 

Overall, of 196 station level evaluations carried out 22 downward trends (decreasing 

concentrations) were identified and two upward trends. 

 

4.3 Discussion 

PCBs, dioxins and furans are persistent organic pollutants (POPs) that have a tendency to 

accumulate in biota.  Around 50% of coastal assessment units but less than 10% of open 

sea assessment units evaluated were sub-GES (i.e. exceeded the threshold values for one 

or more of the evaluated parameters).  

An overview of the outcomes for the open sea sub-basins is provided below (Table 3). 
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Table 3. Overview of evaluation outcomes and comparison with previous evaluation (using the OOAO 

evaluation outcomes per assessment unit). Currently this approach is only applied for open sea assessment 

units. 

HELCOM 

Assessment 

unit name 

(and ID) 

Threshold 

value 

achieved/failed 

- HOLAS II 

Threshold 

value 

achieved/failed 

- HOLAS 3 

Distinct trend 

between 

current and 

previous 

evaluation. 

Description of 

outcomes, if 

pertinent 

Kattegat (SEA-

001) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

The Sound 

(SEA-003) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

The threshold 

value is achieved 

for Non-dioxin like 

PCBs in biota, 

indicating GES. 

Arkona Basin 

(SEA-006) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

Bornholm 

Basin (SEA-007) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

Gdansk Basin 

(SEA-008) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

The threshold 

value is achieved 

for Non-dioxin like 

PCBs in biota, 

indicating GES. 

Eastern 

Gotland Basin 

(SEA-009) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

The threshold 

value is achieved 

for Non-dioxin like 

PCBs in biota, 

indicating GES. 
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Western 

Gotland Basin 

(SEA-010) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

Gulf of Riga 

(SEA-011) 

Not evaluated  Achieved NA. Data 

availability has 

facilitated an 

evaluation for 

the current 

assessment 

period. 

The threshold 

value is achieved 

for Non-dioxin like 

PCBs in biota, 

indicating GES. 

Northern Baltic 

Proper (SEA-

012) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

Gulf of Finland 

(SEA-013) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated and 

both achieve the 

threshold value, 

indicating GES. 

Bothnian Sea 

(SEA-015) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

The Quark 

(SEA-016) 

Achieved Achieved No change 

between 

assessment 

periods, GES 

achieved in 

both. 

Both parameters 

are evaluated, 

and both achieve 

the threshold 

value, indicating 

GES. 

Bothnian Bay 

(SEA-017) 

Failed Failed No change 

between 

assessment 

periods, GES not 

achieved in 

either period. 

The threshold 

value is achieved 

for Non-dioxin like 

PCBs but not for 

Dioxins, furans 

and dl-PCBs, 

indicating sub-

GES. 
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In general there have been decreases in concentration of PCBs with many areas, especially 

open sea areas, achieving the threshold value (i.e. being in GES). However, where 

assessed, quite a number of coastal areas are sub-GES (see Figure 1). Some countries, for 

example Sweden, provide clear guidance on dietary recommendations (Swedish Food 

Agency – Dioxins and PCBs in Swedish Food) to prevent serious detrimental impacts due 

to the strongly bioaccumulative nature of these substances and the potential for negative 

impacts. While these guidelines do acknowledge general declines in concentrations and 

there have been recent studies exploring the balance between the possible negative 

effects of contaminants in edible fish versus the health benefits provided by other 

compounds (fatty acids etc) now that contaminant load has decreased (e.g. Tuomisto et 

al, 2020), there remains precautionary guidance on this issue. The guidance acknowledges 

the fact that there are key life stages (e.g. childhood and pregnancy) where this issue is 

more pertinent and the combination of the knowledge base (e.g. depth of knowledge on 

effects), the failure to achieve the threshold value in a number of coastal areas (e.g. where 

recreational fishing most commonly occurs), and the likely occurrence of areas with elevate 

concentration that may not be fully covered by evaluation such as this indicator are 

understood to be behind the precautionary guidance. 

  

https://www.livsmedelsverket.se/en/food-and-content/oonskade-amnen/miljogifter/dioxiner-och-pcb
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5 Confidence 

The overall confidence of the evaluation is moderate, with a few (2) occurrences of low 

confidence in certain assessment units (Figure 9 and further details in Annex 1). 

 

 

Figure 9. Map presenting the confidence in the overall evaluation based on a OOAO summary of confidence 

across all monitored matrices (see Annex 1). The evaluation is carried out using Level 4 HELCOM assessment 

units (defined in the HELCOM Monitoring and Assessment Strategy Annex 4).  

 

The geographical resolution of the current dataset for the coverage of the whole Baltic Sea 

is high, though the indicator and the confidence in it would be further improved by 

increased temporal monitoring in certain instances. No detailed geographical studies to 

investigate the variability in dioxin and furan concentrations across the whole region have 

yet been carried out.  

It should also be noted that the majority of the monitoring stations are selected as 

reference stations and potential local problems with PCBs, dioxins and furans may occur 

in areas not included in the current monitoring programmes.  

The confidence of the threshold for the Sum of 6 PCBs is low as this value is derived from 

the food safety directive and is not an environmental quality standard, which is not 

available. 

http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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6 Drivers, Activities, and Pressures 

Drivers are often large and complex issues that are difficult to quantify, though in certain 

instances proxies can be utilised to express them or changes in them. A driver for example 

may relate to globalisation or political will and, while difficult to quantify in terms of 

specific relevance to an indicator, changes in drivers can catalyse changes in activities that 

will consequently influence pressures for example resulting in altered levels of shipping 

and the subsequent pressures for that activity. A brief overview of key pressures and 

activities is provided in Table 4. 

PCBs are synthetic chemicals and do not occur naturally in the environment. Due to their 

properties, PCBs have been used in a wide variety of applications and manufacturing 

processes, especially as plasticizers, insulators and flame-retardants. They are widely 

distributed in the environment through, for example, inappropriate handling of waste 

material or leakage from transformers, condensers and hydraulic systems. According to 

some estimates, the total global production of PCBs from 1930 until the bans that were 

implemented in most countries by the 1980s had already been in the order of 1.5 million 

tons.  

Dioxins (PCDD/Fs) were never produced intentionally, but they are minor impurities in 

several chlorinated chemicals (e.g., PCBs, chlorophenols, hexachlorophene, etc.), and are 

formed in several industrial processes and from most combustion processes, such as 

municipal waste incineration and small-scale burning under poorly controlled conditions. 

Formerly, pulp bleaching using chlorine gas was an important source of PCDD/Fs. 

Numerous recent reports and papers have shown differences in PCDD/F and dl-PCB 

concentrations in Baltic herring, sprat and salmon between the Baltic Sea basins (e.g., 

Bignert et al., 2017; Karl et al., 2010). Higher concentrations have been detected in the 

northern basins where dioxin and dl-PCB levels in herring exceed established maximum 

limit concentrations for human consumption. Regional variation within a sub-basin has 

been found in the Swedish coastal region of the Bothnian Sea (Bignert et al., 2007), where 

the concentrations are higher than in other Swedish areas (Bignert et al., 2017). Since the 

atmospheric deposition pattern (lowest in the north) is different compared to the patterns 

detected in the concentrations in fish (generally highest in the north), other factors or 

sources than atmospheric deposition are thus likely to be involved. The reasons remain 

unclear, but higher historical PCDD/F discharges from point sources in the northern basins 

have been suggested. In general, the contribution from the dl-PCBs to the TEQ is 

substantial and seems to increase the further north in the Baltic region the samples are 

collected. 
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Table 4. Brief summary of relevant pressures and activities with relevance to the indicator. 

  General MSFD Annex III, Table 2a 

Strong link  Substances, litter and energy 

- Input of other substances (e.g. synthetic substances, non-

synthetic substances, radionuclides) – diffuse sources, point 

sources, atmospheric deposition, acute events 

Weak link   
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7 Climate change and other factors 

Climate change in the Baltic Sea region is expected to have significant impacts on key 

processes in the marine environment (HELCOM and Baltic Earth 2021). While there are 

relatively few studies that fully explore the impacts of such changes on hazardous 

substances direct parameters such as changes in water temperature, atmospheric 

deposition, precipitation, river run off and sediment transportation could all alter the flow 

of contaminants to and within the marine environment. In addition, alterations in 

metabolic aspects as well as food web structure and function may also alter the transfer 

of contaminants within the ecosystem and food web and thus alter the levels of 

bioaccumulation (as well as possible effects).  
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8 Conclusions 

Overall, the concentrations of PCBs, dioxins and furans achieve Good Environmental 

Status (GES) for all but one of the evaluated open sea sub-basins, however the outcomes 

in coastal areas are more mixed with circa 50% of evaluated assessment units being sub-

GES.  

 

8.1 Future work or improvements needed 

The indicator is generally fully operational but increased spatial and temporal monitoring 

would benefit the indicator and reduce uncertainties. 
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9 Methodology 

The overall methodology is set out below. 

 

9.1 Scale of assessment 

PCBs, dioxin and furan are considered relevant substances to evaluate in the entire Baltic 

Sea area. Concentrations may be higher in the coastal areas compared to the offshore 

areas, and therefore the indicator is evaluated on HELCOM assessment unit scale 4.  

The assessment units are defined in the HELCOM Monitoring and Assessment Strategy 

Annex 4. 

 

9.2 Methodology applied 

The data may require transformation into the relevant unit and base for the threshold 

value which is µg kg-1 wet weight. Ideally, the data should be expressed in the same matrix 

which for the purposes of the indicator evaluation ought to be whole body concentrations 

in fish at a trophic level of 4.5 with a lipid content of 5%.  

The majority of the dioxin, furan and PCB data reported is analysed in muscle tissue. 

However, the EC Guidance Document No 32 (European Commission 2014) suggests that 

the assumption can be made that fat soluble compounds would be evenly distributed in 

the lipid within the whole organism. With this assumption, a whole body concentration 

would be possible to calculate from any analysed organ as long as the lipid content in the 

sample is known/ analysed. To harmonize the evaluation across the entire Baltic Sea 

region, it is recommended to calculate the concentrations into corresponding values to a 

fish with a general fat content of 5%. 

Data is to be normalised to lipid content according to the following equation, where 

Concnorm, lipid is lipid normalised concentration, Concmeasurement is the original value expressed 

in wet weight (ww) and lipid contentsample is the actual lipid content of the sample: 

Concnorm,lipid  =  Concmeasurement ∙
0.05

lipidcontentsample
.  

In case information on lipid content is absent in the data, general fat content values 

derived in regional studies for the sampled matrix can be applied.  

For this evaluation no adjustment for trophic level has been done but is something that 

needs to be considered in future evaluations according to recommendations below. 

The EC guidance document (European Commission 2014) recommends making 

recalculations so the concentrations are standardized to a fish at a trophic level of 4.5 for 

marine ecosystems to standardise for the biomagnification effect. 

 

http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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Statistical evaluation 

The evaluation protocol is structured in three main parts, 1) changes in log concentrations 

over time are modelled, 2) check for compliance against threshold value and evidence for 

temporal change of contaminant concentration per station and 3) a spatial aggregation of 

status per assessment unit.  

It should be noted that the evaluation protocol makes the assumption that monitoring 

data stems from the same monitoring stations during consecutive years. The stations used 

by the protocol are defined in the ICES Station Dictionary. Stations with similar station 

name are grouped together, but it is also possible to define a group of stations with 

different names to be defined as the same station in the Station Dictionary. Usually a 

station is defined in the Station Dictionary with coordinates and a valid box around these 

coordinates, but coordinates outside of the box will only give a warning when reporting 

the data, and are not used in the actual data extraction. 

 

Overview 

Time series of contaminant concentrations are assessed in three stages:  

1. The concentrations are log transformed and changes in the log concentrations 

over time are modelled using linear mixed models. The type of temporal change 

that is considered depends on the number of years of data:  

1. 1-2 years: no model is fitted because there are insufficient data  

2. 3-4 years: concentrations are assumed to be stable over time and 

the mean log concentration is estimated  

3. 5-6 years: a linear trend in log concentration is fitted  

4. 7+ years: more complex (smooth) patterns of change over time are 

modelled  

2. The fitted models are used to assess status against available threshold value and 

evidence of temporal change in contaminant levels in the last twenty years  

3. The fitted models are also used for spatial aggregation to assess status against 

available threshold value and evidence of temporal change in contaminant levels 

on a scale 4 level HELCOM assessment unit. 

These stages are described in more detail in the link below. There is also information on 

how the methodology is adapted when there are ‘less-than’ measurements, i.e. some 

concentrations are reported as below the detection limit, and missing uncertainties, i.e. 

the analytical variability associated with some of the concentration measurements was 

not reported.  

 

Assessment methodology for contaminants in biota, sediment and water 

All initial data is handled in a highly precautionary manner to further ensure that the risk 

of false positives is minimalised. For all initial data the 95% confidence limit on the mean 

concentration, based on the uncertainty seen in longer time series throughout the 

HELCOM area, is used. Applying a precautionary approach, the 90% quantile (psi value, Ψ) 

http://www.helcom.fi/Core%20Indicators/General%20assessment%20protocol%20for%20hazardous%20substances%20concentration%20core%20indicators.pdf
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of the uncertainty estimates in the longer time series from the entire HELCOM region are 

used. The same approach is used for time series with three or more years of data, but 

which are dominated by less-than values (i.e., no parametric model can be fitted). The 

mean concentration in the last monitoring year (meanLY) is obtained by: restricting the 

time series to the period 2016-2021 (the last six monitoring years), calculating the median 

log concentration in each year (treating ‘less-than’ values as if they were above the limit 

of detection), calculating the mean of the median log concentrations, and then back-

transforming (by exponentiating) to the concentration scale. The upper one-sided 95% 

confidence limit (clLY) is then given by: exp (meanLY +  qnorm (0.95) ∙  
Ψ

 sqrt(n)
), where n 

is the number of years with data in the period 2016-2021 (HELCOM 2018). 

 

9.3 Monitoring and reporting requirements 

Monitoring methodology 

Monitoring of PCBs, dioxins and furans in the Contracting Parties of HELCOM is described 

on a general level in the HELCOM Monitoring Manual in the sub-programme Concentration 

of Contaminants.  

Specific monitoring guidelines have previously been documented in the HELCOM 

COMBINE manual, and are currently under review with the aim of being updated and 

included in the HELCOM Monitoring Manual. 

 

Current monitoring 

The monitoring activities relevant to the indicator that are currently carried out by 

HELCOM Contracting Parties are described in the HELCOM Monitoring Manual. 

Sub-programme: monitoring concepts table for biota 

The monitoring of temporal trends of PCBs is considered adequate in the Baltic Sea. There 

are no big gaps in the monitoring programme of PCBs. The monitoring of PCBs focuses on 

the seven classical “ICES 7” congeners: CB-28, CB-52, CB-101, CB-118, CB-138, CB-153 and 

CB-180. The time series stations use highly mobile sample species (herring, cod, common 

dab, eelpout, European sprat, European perch and flounder) which makes the network of 

time series stations as geographically representative for HELCOM sub-basins and coastal 

areas.  

Monitoring of temporal trends of dioxin and furan is carried out by a few countries only. 

 

Description of optimal monitoring 

Monitoring stations for dioxins and furans seem to be lacking from the Åland Sea, Bay of 

Mecklenburg, Gulf of Riga, Kiel Bay and the Sound and increasing the spatial coverage of 

the monitoring program would allow for higher confidence evaluations from a scientific 

point of view. For temporal trend monitoring an annual sampling is required to detect 

https://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/
https://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/
https://helcom.fi/wp-content/uploads/2020/10/MM_Contaminants-in-biota.pdf
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trends more adequate than if sampling is only performed every second or third year. The 

present lack of monitoring stations and data for PCDD/Fs might also be a result of the high 

analytical costs which are contradicting the scientific demands.  

Therefore, time series of dioxin and furan concentrations in fish are missing or too short 

to enable evaluation for several sub-basins in the Baltic Sea region. 
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10 Data 

The data and resulting data products (e.g., tables, figures and maps) available on the 

indicator web page can be used freely given that it is used appropriately and the source is 

cited. 

 

Result: Polychlorinated biphenyls, dioxins and furans in biota 

Result: Polychlorinated biphenyls, dioxins and furans - dioxins in biota 

Data: Hazardous substances in biota 

Data: Hazardous substances in sediment  

Data: Hazardous substances in water 

 

Data are extracted from the HELCOM COMBINE database, hosted by ICES. The COMBINE 

data stem from regular environmental monitoring programmes of the coastal countries.  

  

https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/metadata/80d801b3-14d5-422a-a54b-632a27a1d42b
https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/metadata/311c598b-b0b6-442f-8f3d-8deca9df4ac1
https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/metadata/f7f8619f-6e9b-4dff-aa4a-15b9f1f06fdd
https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/metadata/1077bf68-e2a4-4685-8603-aeff4b93c5b4
https://metadata.helcom.fi/geonetwork/srv/eng/catalog.search#/metadata/45831999-b490-4379-b084-3e0a73da3d1a
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12 Archive 

This version of the HELCOM core indicator report was published in April 2023: 

The current version of this indicator (including as a PDF) can be found on the HELCOM 

indicator web page. 

 

Earlier versions of this indicator are available at: 

Polychlorinated biphenyls PCBs, dioxin and furan HELCOM core indicator 2018 (pdf) 

HOLAS II component - core indicator report – web-based version July 2017 (pdf) 

  

https://indicators.helcom.fi/
https://indicators.helcom.fi/
https://helcom.fi/polychlorinated-biphenyls-pcbs-dioxin-and-furan-helcom-core-indicator-2018-2/
https://helcom.fi/pcb-dioxin-and-furan-helcom-core-indicator-report-holas-ii-component-2017/
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Annex 1 Assessment unit level confidence summary 

Confidence is evaluated per assessment unit based on a relative evaluation of following 

parameters for the indicator: 1) spatial component, 2) temporal component, 3) 

methodological component, and 4) the evaluation component. Despite the common 

approach applied with other indicators the information set out here is not directly 

comparable as it only focusses on an evaluation within each indicator (i.e. is relative only 

between the evaluated assessment units for) and it furthermore only addresses the 

evaluated units. More general information related to overarching confidence and required 

improvements are detailed in the main report. 

The confidence for each component was applies based on a categorical approach using 

high, moderate and low. To achieve the overall summary confidence a score of 0.25 was 

applied to low, 0.5 to moderate and 1.0 to high with an average value calculated across 

the components and the same scores used to then select he final overall category.  

Spatial component: Open sea and coastal areas were treated separately due to the scale 

of sea area being vastly different. The area (km2) for each evaluated assessment unit was 

divided by the total number of stations in the assessment unit and the resulting area per 

station was used to divide into three categories, roughly interpreted as stations 

addressing small, medium or large areas. If a large number (relatively) of stations were still 

available despite the area being large an increase of 1 category was applied. 

Temporal component: The presence of ‘full’ and/or ‘initial’ data series was utilised to 

evaluate this. Where only a single initial data series/station was present a category of low 

was applied, where two initial data series were available a category of moderate was 

applied, where a single full data series was present a category of moderate was applied, 

and where two or more full data series were present a category of high was applied. 

Methodological component: A score of high is applied to all evaluated assessment units 

since the indicator is evaluated using the MIME tool and applies a regionally agreed 

methodology and threshold values on national monitoring data. 

Evaluation component: The standard error generated within the MIME assessment tool is 

utilised as a proxy for this component. In simple terms the basis of this evaluation is that 

standard error can be roughly equated to a coefficient of variance. This therefore provides 

a general confidence evaluation of the underlying data and variation within it. A 

categorical approach was applied where standard error values >0.70 were scored as low, 

0.4-0.7 were scored as moderate and <0.4 were scored as high. 

The confidence is provided for sediments and biota below (Annex 1 - Tables 1-2). 

The overall confidence for the OOAO status evaluation is also generated using a OOAO 

approach from these tables below, suing the overall category. 
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Annex 1 – Table 1. Summary table showing categorical confidence per component and overall, for non-dioxin 

like PCB in biota.  

Assessment Unit Spatial  Temporal  Methodological  Evaluation  Overall 

DEN-006 High High High Low Moderate  

DEN-024 High Moderate  High Moderate Moderate  

DEN-025 High Low High Low Moderate  

DEN-028 Moderate  Low High Low Moderate  

DEN-029 High Low High Low Moderate  

DEN-044 High Moderate  High Low Moderate  

DEN-046 Moderate  Low High Low Moderate  

DEN-085 High Low High Low Moderate  

DEN-087 High Low High Low Moderate  

DEN-095 High Low High Low Moderate  

DEN-102 High Low High Low Moderate  

DEN-110 High High High Moderate Moderate  

DEN-114 High Low High Low Moderate  

DEN-123 High Low High Low Moderate  

DEN-137 High High High Moderate Moderate  

DEN-138 High Low High Low Moderate  

DEN-139 High Low High Low Moderate  

DEN-146 High Low High Low Moderate  

DEN-160 High Moderate  High Moderate Moderate  

DEN-200 Moderate  Low High Low Moderate  

DEN-204 High Low High Low Moderate  

DEN-206 Moderate  Moderate  High Moderate Moderate  

DEN-214 High Moderate  High Low Moderate  

DEN-235 High High High Moderate Moderate  

EST-002 Moderate  Low High Low Moderate  

EST-003 Moderate  Low High Low Moderate  

EST-005 Moderate  Low High Low Moderate  

EST-010 Low Low High Low Low 
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EST-013 High Moderate  High Low Moderate  

EST-014 Moderate  Moderate  High Low Moderate  

EST-016 Moderate  Low High Low Moderate  

EST-019 Low Moderate  High Low Moderate  

FIN-001 Low Low High Low Low 

FIN-003 High Moderate  High Moderate Moderate  

FIN-004 Low Moderate  High Low Moderate  

FIN-005 Low Moderate  High Low Moderate  

FIN-006 Moderate  Low High Low Moderate  

FIN-008 Moderate  Moderate  High Low Moderate  

FIN-010 High High High Moderate Moderate  

FIN-014 Low Moderate  High Low Moderate  

GER-002 High Moderate  High Low Moderate  

GER-004 High Moderate  High Low Moderate  

GER-011 High Moderate  High Low Moderate  

GER-013 High Moderate  High Low Moderate  

GER-020 High High High Moderate Moderate  

LAT-001 High Low High Low Moderate  

LAT-004 High Low High Low Moderate  

POL-002 High Moderate  High Low Moderate  

POL-003 High Moderate  High Low Moderate  

POL-019 High Low High Low Moderate  

SWE-011 Low Moderate  High Low Moderate  

SWE-012 Moderate  High High Moderate Moderate  

SWE-016 Moderate  High High Moderate Moderate  

SWE-018 Low Moderate  High Low Moderate  

SWE-020 High Moderate  High Low Moderate  

SWE-021 Moderate  High High Moderate Moderate  

SWE-022 Moderate  High High Moderate Moderate  

SWE-023 Low Moderate  High Low Moderate  

SEA-001 Moderate  High High Moderate Moderate  
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SEA-003 High Low High Low Moderate  

SEA-006 High High High High High 

SEA-007 Moderate  High High High Moderate  

SEA-008 Moderate  Moderate  High Low Moderate  

SEA-009 Moderate  High High Moderate Moderate  

SEA-010 Low High High Moderate Moderate  

SEA-011 Moderate  Low High Low Moderate  

SEA-012 Low High High Moderate Moderate  

SEA-013 High High High Moderate Moderate  

SEA-015 Moderate  High High High Moderate  

SEA-016 Moderate  Low High Low Moderate  

SEA-017 Low Moderate  High Low Moderate  

 

Annex 1 – Table 2. Summary table showing categorical confidence per component and overall, for Dioxins, 

furans and dl-PCBs in biota.  

Assessment Unit Spatial  Temporal  Methodological  Evaluation  Overall 

DEN-006 High Moderate  High Moderate  Moderate  

DEN-024 High Low High Moderate  Moderate  

DEN-044 High Low High Moderate  Moderate  

DEN-095 High Low High Moderate  Moderate  

DEN-102 High Low High Moderate  Moderate  

DEN-110 High Moderate  High Moderate  Moderate  

DEN-114 High Low High Moderate  Moderate  

DEN-123 High Low High Moderate  Moderate  

DEN-137 High Low High Moderate  Moderate  

DEN-138 High Low High Moderate  Moderate  

DEN-139 High Low High Moderate  Moderate  

DEN-160 High Moderate  High Moderate  Moderate  

DEN-200 Moderate  Low High Moderate  Moderate  

DEN-206 Moderate  Low High Moderate  Moderate  

DEN-214 High Low High Moderate  Moderate  

EST-002 Moderate  Low High Moderate  Moderate  
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EST-003 Moderate  Low High Moderate  Moderate  

EST-005 Moderate  Low High Moderate  Moderate  

EST-010 Moderate  Low High Moderate  Moderate  

EST-013 High Low High Moderate  Moderate  

EST-014 Moderate  Low High Moderate  Moderate  

EST-016 Moderate  Low High Moderate  Moderate  

EST-019 Moderate  Low High Moderate  Moderate  

FIN-001 Moderate  Low High Moderate  Moderate  

FIN-003 Moderate  Moderate  High Moderate  Moderate  

FIN-004 Low Low High Moderate  Moderate  

FIN-005 Moderate  Low High Moderate  Moderate  

FIN-006 Moderate  Low High Moderate  Moderate  

FIN-008 Moderate  Low High Moderate  Moderate  

FIN-010 High Moderate  High Moderate  Moderate  

FIN-014 Low Moderate  High Moderate  Moderate  

GER-002 High Moderate  High Moderate  Moderate  

GER-011 High Moderate  High Moderate  Moderate  

GER-020 High Low High Moderate  Moderate  

SWE-011 Low Moderate  High Moderate  Moderate  

SWE-012 Moderate  Moderate  High Moderate  Moderate  

SWE-016 Moderate  High High Moderate  Moderate  

SWE-018 Moderate  Moderate  High Moderate  Moderate  

SWE-020 High Moderate  High Moderate  Moderate  

SWE-021 Moderate  High High Moderate  Moderate  

SWE-022 Moderate  High High High Moderate  

SWE-023 Low Moderate  High Moderate  Moderate  

SEA-001 Moderate  High High Moderate  Moderate  

SEA-006 Moderate  High High High Moderate  

SEA-007 Moderate  High High High Moderate  

SEA-010 Moderate  High High Moderate  Moderate  

SEA-012 Moderate  High High Moderate  Moderate  
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SEA-013 High Moderate  High High Moderate  

SEA-015 Moderate  High High High Moderate  

SEA-016 High Low High Moderate  Moderate  

SEA-017 Low Low High Moderate  Moderate  

 

 


