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Background 
The HELCOM PLC-6 4/2013 meeting considered the list of parameters to be monitored for HELCOM 

Pollution Load Compilations (PLC) and pointed out that the list of hazardous substances should be 

reconsidered, taking into account also the 11 priority hazardous substance agreed on in the Baltic Sea 

Action Plan. As a first step it was agreed that it should be determines which substances can be readily 

detected in water samples and for which waterborne inputs are a significant pathway to the sea. 

A paper drafted by Ms. Susanne Boutrup, Denmark, and Mr. Lars Sonesten, Sweden gives 

recommendations on which substances should be considered as: 

− Relevant to include  

− More information is needed  

− Not relevant to include  

Two of the substances on list of priority substances are already included in the PLC programme: cadmium 

and mercury. 

The HELCOM PLC-6 5/2014 meeting discussed and commented a draft of the paper. The meeting was of the 

opinion that including monitoring of some substances from the list with 11 priority hazardous substances 

might more frequently result in concentrations below limit of quantification as compared with 

corresponding nutrient concentrations. Therefore it should be expected that the calculated waterborne 

inputs to the Baltic Sea of these substances will have a higher uncertainty than the calculated similar 

nutrients inputs. If monitoring of some priority hazardous substances within the PLC programme is decided 

efforts is needed reducing the frequency of concentrations below limit of quantification as much as 

possible.  

 

Action required 
The Meeting is invited to: 

− consider and discuss the paper prepared by Ms. Susanne Boutrup and Mr. Lars Sonesten and 

commented by PLC-6 5/2014 

− recommend to HODs including PFOS and PFOA in future annual HELCOM PLC monitoring from at 

the latest 2016, and adjust the PLC-6 guidelines accordingly. 
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Assessment of HELCOM list of priority substances in relation to PLC 
By Ms. Susanne Boutrup, DCE – Danish Centre for Environment and Energy, Aarhus University and Lars 

Sonesten, Swedish University of Agricultural Sciences, Department of Aquatic Sciences and Assessment, 

Uppsala. 

 

Background 
The PLC-6 4/2013 Meeting has pointed out that the list of hazardous substances should be reconsidered, 

taking into account also the 11 priority substances agreed on in the Baltic Sea Action Plan (Table 1). The 

meeting agreed that as a first step it should be determined which substances can be readily detected in 

water samples and for which waterborne inputs are a significant pathway to the sea. 

The PLC-6 5/2014 Meeting considered the assessment of the list of priority substances. The meeting was of 

the opinion that including measurements of substances from the list of hazardous substances might 

resulting more frequent concentrations below limit of quantification as compared with corresponding 

nutrient concentrations. Therefore it should be expected that the calculated waterborne inputs to the 

Baltic Sea of these substances will have a higher uncertainty than the calculated similar nutrient inputs. If 

monitoring of some priority hazardous substances within the PLC programme is decided efforts is needed 

reducing the frequency of concentrations below limit of quantification as much as possible.  

This document gives an overview of the 11 priority substances concerning detection in water samples and 

waterborne transport to the sea.   

Table 1: Substances or substance groups of specific concern to the Baltic Sea.  

1. Dioxins (PCDD), furans (PCDF) & dioxin-like polychlorinated biphenyls  

2a. Tributyltin compounds (TBT)  

2b. Triphenyltin compounds (TPhT)  

3a. Pentabromodiphenyl ether (pentaBDE)  

3b. Octabromodiphenyl ether (octaBDE)  

3c. Decabromodiphenyl ether (decaBDE)  

4a. Perfluorooctane sulfonate (PFOS)  

4b. Perfluorooctanoic acid (PFOA)  

5. Hexabromocyclododecane (HBCDD)  

6a. Nonylphenols (NP)  

6b. Nonylphenol ethoxylates (NPE)  

7a. Octylphenols (OP)  

7b. Octylphenol ethoxylates (OPE)  

8a. Short-chain chlorinated paraffins (SCCP or chloroalkanes, C
10-13

)  

8b. Medium-chain chlorinated paraffins (MCCP or chloroalkanes, C
14-17

)  

9. Endosulfan  

10. Mercury  

11. Cadmium  

Dioxins (PCDD), furans (PCDF) & dioxin-like polychlorinated biphenyls 
The transport of dioxins, furans and dioxin-like polychlorinated biphenyls is mainly by air with deposition on 

land and water surfaces. The compounds will mainly occur attached to particles, e.g. attached to 

suspended matter or in sediment. In a study of dioxins attached to suspended particulate matter in the 

river Elbe dioxins was found in fg/l range  (Götz et al., 1994). Quantification of these substances at this level 
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in freshwater samples will probably not be likely, and consequently it is not recommended that these 

substances will be included in the PLC-programme. 

Tributyltin compounds (TBT) and Triphenyltin (TPhT) 
It has been concluded, that information on the occurrence of tributyltin (TBT) and triphenyltin (TPhT) in 

discharges in the HELCOM countries is needed (HELCOM, 2009). Nevertheless, in HELCOM (2010) it is 

described that in blue mussels and eelprout the TBT and TPhT concentrations have been constantly 

decreasing in the period 1998 – 2007. 

In the Danish monitoring programme in 2001-2012 TBT has been detected in surface water and waste 

water, but the concentrations were below detection limits for TBT in more than 98 % of the freshwater 

samples (rivers) and in about 95 % of samples from WWTP outlets. The concentration of TPhT was in 2001-

2003 below detection limits in about 95 % of the freshwater samples (rivers) and in 2012 below detection 

limit in about 95 % of the samples from WWTP outlets.  

If TBT and TPhT are included in PLC, it must be expected to result in a high frequency of concentrations 

“below detection/quantification limit”. This means that the waterborne inputs to the Baltic Sea mainly will 

be calculated on estimated concentrations and therefore with high uncertainty. Hence, it is recommended 

that TBT of TPhT should not be included in the PLC-programme. 

Brominated diphenylethers: Pentabromodiphenyl ether (pentaBDE), Octabromodiphenyl ether (octaBDE) and 
Decabromodiphenyl ether (decaBDE) 
It is concluded in HELCOM (2009) that brominated flame retardants reach the marine environment from 

sources generally via rivers and the atmosphere. It is concluded, that 6 % of the amount of BDEs in WWTP 

reaches surface water.  

All three BDEs are due to their physical/chemical properties very likely to adsorb to particulate matter. The 

estimated concentration in freshwater is on ng/L level (EQS dossier, 2011). 

BDEs were in Denmark in 2004(?)-2009 analysed in outlets from WWTP and found with detection 

frequencies close to 15 % (about 100 samples were analysed) (Kjølholt et al., 2011). BDEs have not been 

analysed in river water in Denmark. 

The conclusion on BDEs is similar to these on TBT and TPhT. If BDEs are included in PLC, it must be expected 

that the calculated waterborne inputs to the Baltic Sea will have high uncertainties. Hence, it is 

recommended that the BDEs are not included in the PLC-programme. 

Perfluorooctane sulfonate (PFOS) and Perfluorooctanoic acid (PFOA) 
It is concluded in HELCOM (2009) that PFAS compounds, which include PFOS and PFOA, are most likely to 

end up to the environment mainly via WWTPs.  PFOS is found with significant increasing trend in common 

guillemot eggs in the period 1968 – 2007 (HELCOM, 2010)  

In the Danish monitoring programme NOVANA, PFOS and PFOA were in 2013 found in outlets from WWTPs 

with detection frequencies of 65 % and 92 %, respectively (Naturstyrelsen, 2013). In river water PFOS and 

PFOA were in 2011-2012 found with detection frequencies of 32 % and 9 % (Overfladevandsdatabasen 

ODA, 2014). 

Preliminary results by Ribeli (2014) from a Swedish screening study in September/October 2013 in the 47 

river mouths that are the basis for the estimates of the load the Sea 95% of the samples were >LOQ 

regarding PFOS, and 80% for PFOA (LOQ=0.03 and 0.1 ng/l respectively). However, the majority of the 

samples had levels quite close to the LOQ: 

ng/L min max average median 
Positive 

quantification 
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PFOS <0.03 6.88 0.89 0.30 95 % 

PFOA <0.1 4.25 084 0.57 80 % 

 

Consequently, inclusion of PFOS and PFOA in the PLC might give a reliable basis to calculate the waterborne 

inputs of PFOS and PFOA to Baltic Sea. Hence, PFAS could be considered as a candidate for inclusion in the 

PLC-programme. 

Hexabromocyclododecane (HBCDD) 
It is concluded in HELCOM (2009) that the main pathway to the marine environment of HCBDD is via rivers 

and the atmosphere. Time series of HBCDD from monitoring sites showed no significant trends in fish (one 

station) whereas a clear increasing trend was detected in common guillemot eggs (one station) (HELCOM, 

2010). 

Based on a very low water solubility and high fat solubility (high logKow), HBCDD is expected to have a very 

high adsorption potential to organic matter (Nordic Council of Ministers, 2007). Therefore the HBCDD 

concentration in river water and waste water outlet is expected to be low. No Danish measurements verify 

this. 

Hence, it must be expected to be difficult to make reliable quantifications of the waterborne inputs to the 

Sea. Consequently, HBCCD is not recommended to be included in the PLC-programme. 

Nonylphenols (NP) and Nonylphenol ethoxylates (NPE) 
It is concluded in HELCOM (2009) that the main pathway of nonylphenols (NP) and nonylphenol ethoxylates 

(NPE) to the marine environment is via rivers.  

NP has in Denmark been detected in surface water with 10 % detection frequency (10 % of results higher 

than LOD) and nonylphenol ethylates (NPE) with 1-2 % detection frequencies in the period 2000-2013, 

while in outlets from WWTP the detection frequency of NP was 67 % and of NPE 10-25 % in 2012 

(Overfladevandsdatabasen ODA, 2014; Naturstyrelsen, 2013).  

This means that calculation of waterborne inputst of NP and NPE to the sea mainly will be based on 

estimated water concentrations and therefore with high uncertainties. The uncertainty on calculations of 

NP and NPE inputs from WWTP will be lower which means that it might make sense to include NP and NPE. 

This conclusion is based on the assumption that the situation in the other CPs is comparable with the 

Danish situation. Consequently, more information is needed on nonylphenol and nonylphenol ethoylates 

before they could be considered as a candidate for inclusion in the PLC-programme. 

Octylphenols (OP) and Octylphenol ethoxylates (OPE) 
There is no information about the occurrence of octylphenols (OP) and octylphenol ethoxylates OPE) in the 

sea water, biota and sediment of the Baltic Sea (HELCOM, 2009).  OP and OPE were included in a Nordic 

screenings study in 2008 and measured in effluents from sewage treatment plants in the Nordic countries 

in concentrations higher than LOD in about half of 10 samples (Hansen et al., 2008). 

More information is needed about the occurrence of OP and OPE in the Baltic Sea before it makes sense 

to conclude whether it is relevant to include OP and OPE in the PLC-programme. 

Short-chain chlorinated paraffins (SCCP or chloroalkanes, C
10-13

) and Medium-chain chlorinated paraffins 

(MCCP or chloroalkanes, C14-17) 
In HELCOM (2009) it is stated that there is not enough data to conclude if SCCP or MCCP cause harmful 

effects in the Baltic Se (HELCOM, 2009). Modelling of the environmental distribution of SCCP and MCCP 

shows that 1.2 % of the amount of MCCP released to water will occur in water and 0.4 % of MCCP 
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respectively. The modelling shows that SCCP and MCCP mainly will occur in sediment and soil (HELCOM, 

2009). 

More information is needed about the occurrence of SCCP and MCCP in the Baltic Sea before it makes 

sense to conclude whether it is relevant to include OP and OPE in the PLC-programme. 

Endosulfan 
It is concluded in HELCOM (2009) that the main pathway of endosulfan to the marine environment is via 

rivers receiving leaching waters from agricultural land and via the atmosphere mainly due to the historical 

application of endosulfan-based pesticides. Generally, endosulfan levels are low or below the detection 

limit (HELCOM, 2009).  Long-range atmospheric transport is assumed to be a main transportation route of 

endosulfan to the marine environment (HELCOM, 2010). 

Endosulfan was analysed in Danish river water in 2000-2003 (155 samples) with all measurements below 

the detection limit.  

Hence, it is concluded that endosulfan is not recommended to be included in the PLC-programme. 

Mercury 
Mercury is already included in the PLC-programme. 

Cadmium 
Cadmium is already included in the PLC-programme. 

Conclusion 
The assessment of the 11 substances on the list of priority substances leads to division of the substances in 

four groups: 

Is included Relevant to include Not relevant to include More information is needed 

Mercury 
Cadmium 

-PFOS  
-PFOA 
 

-Dioxins, furans and dioxin-like 
polychlorinated biphenyls 
-Tributyltin (TBT) 
-Triphenyltin (TPhT) 
-HBCCD 
-Endosulfan 

-OP 
-OPE 
-Short-chain chlorinated 
paraffin (SCCP) 
-Medium-chain chlorinated 
paraffin (MCCP) 
-Nonylphenols (NP) 
-Nonylphenolethoxylates 
(NPE) 
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