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Summary 

The Swedish environmental reporting system has large amounts of information 

regarding point source discharges. But, point sources represent only a limited part 

of the total discharges. Therefore contributions from diffuse sources are important 

to identify in relation to the spread of various substances to the environment. Ex-

amples of diffuse sources include road traffic, agriculture, use of solvents, chemi-

cals emitted from use-phase of products, and small industries. Here, these and simi-

lar diffuse emissions to air are published in the Swedish Pollutant Release and 

Transfer Register (S-PRTR, with Swedish acronym UTIS). This data is derived 

from the air and climate reporting made to the Convention on Long-range Trans-

boundary Air Pollution (CLRTAP) and UNFCCC. Data at the S-PRTR is listed for 

several organic pollutants, such as PAHs and heavy metals. Data on diffuse emis-

sions to water is currently not provided at the S-PRTR website. Certain diffuse 

emissions into water are included in the international emission reporting, such as 

the HELCOM PLC periodical and EEA WISE SoE Emissions. 

 

The project described herein is based on the development project “Feasibility study 

for possible publication of diffuse emissions at SPRTR, and is designed to: 

 Publish data on emissions from diffuse sources, primarily to water, from 

selected sectors and substances or substance groups. 

 Compare data collected for these diffuse emissions in relation to totals for 

data reported to E-PRTR. 

 Based on the knowledge acquired during this project to propose more regu-

lar procedures for collecting data regarding diffuse emissions. 

Substances considered in the project include nutrients (nitrogen and phosphorus), 

metals (lead, cadmium, copper, mercury, nickel and zinc) and certain organic com-

pounds (PAHs, PBDEs, nonylphenols, PCBs, HCHs, DDT, endosulfan, and diox-

ins. There is currently no data in certain matrices for these organic pollutants. 

The project has four separate subprojects: 

 Diffuse emissions of metals and nutrients to water.Diffuse emissions of 

certain organic pollutants to water.Diffuse emissions of nonylphenols and 

nonylphenol ethoxylates from different product groups.Analyses of report-

ed data for air and water, and comparison with diffuse emissions.Project 1 

covers the following diffuse sources: atmospheric deposition on water, forest land, 

agriculture, other land, stormwater, local on-site wastewater treatment facilities, 

industrial facilities and wastewater treatment plants not included in reporting to E-

PRTR. Copper is also considered as emission from antifouling boat paint. Subpro-

ject 1 findings show that the most significant emission source for nitrogen and 

phosphorus is agricultural and forests land. Forests dominate as the source of all 

metals. As well, diffuse emissions of most other metal are significant from agricul-

ture, deposition on water, other land and stormwater. Geographically, distribution 

of emissions shows that stormwater is more significant in the south (Northern Bal-
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tic, Southern Baltic, and Skagerrak and Kattegat river basin districts) than in the 

north (Bothnian Bay and Bothnian Sea river basin districts). This is as expected 

due to greater traffic volumes in the south. In future, data from water load reporting 

can be easily recalculated in the geo-database to match publication in the E-PRTR. 

Coordinating with departments producing water emission statistics is necessary, 

though. 

 

Subproject 2 findings show that data for only a few organic pollutants is currently 

available (such as PAHs, PBDEs, nonylphenols, dioxins, DEHP, PCBs, HCH, 

DDT, endosulfan and chlorinated paraffins). Data for many of these substances is 

available only for single or a few diffuse sources (small industries and WWTPs, 

deposition on water, stormwater and deposition on land). Data for diffuse emis-

sions of organic pollutants that is currently available are uncertain and based on 

few measurements. 

 

Subproject 3 shows that it is possible to estimate nonylphenols (NPequ) emissions to 

air, soil and wastewater. The largest source of NPequ to wastewater is from textiles, 

while smaller amounts are from detergents. The data are uncertain, however, as 

they are based on emission factors with significant uncertainties. 

 

Finally, subproject 4 findings show that all diffuse emissions are significant. Dif-

fuse emission of nitrogen, phosphorus and metals to water is at least 10 times or 

more larger compared to point sources, in nearly all cases. Agricultural land domi-

nates as a source in the case of phosphorus and nitrogen. Emissions of organic 

pollutants to water show significant gaps in the data because very few companies 

report emissions.  

 

Regarding emissions of organic pollutants and metals to the air, the difference 

between point sources (E-PRTR) and diffuse emissions based on data from 

CLRTAP are in most cases not as great as for water. For copper, diffuse emissions 

to air from brake linings is the largest source of diffuse emission (>90%). And for 

PAH, diffuse emissions from the energy sector dominates, corresponding to nearly 

100% of the total. Emissions of each pollutant (nearly all) is greater to water than 

to air for point sources, diffuse sources, and the total.  

 

When comparing emissions from various industries, findings show that forestry 

industry facilities contribute approximately 90% when it comes to cadmium emis-

sions to water from point sources according to E-PRTR (total 440 kg). Still, this is 

much lower than diffuse emissions as found in Subproject 1, 3,900 kg – indicating 

diffuse emissions are nearly 9 times greater. The difference for emissions to water 

is not very large between point sources reported to E-PRTR and those not (in the e-

PRTR) – indicating that the point sources under E-PRTR include a large portion of 

all discharges from point sources to water. 
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The quality of data is sufficient to show diffuse emission levels of nutrients and 

metals at the S-PRTR, reported for the national, river basin district or more refined 

levels, since this data is based on values reported to the EU and HELCOM. Re-

garding organic pollutants to water and nonylphenols from products, the data is 

more uncertain and is therefore not recommended to be published in the S-PRTR. 

For emissions to air, our conclusion is that national totals, as reported to the 

UNPCCC and CLRTAP can be included in the S-PRTR.
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Introduction 

This project is largely based on the development project ‘Feasibility Study for Pos-

sible Publication of Diffuse Emissions Data on the Swedish Pollutant Release and 

Transfer Register (Swedish PRTR)’ (Sörme et al., 2010). That project examined 

which diffuse emissions where currently published on the Swedish PRTR (S-

PRTR) website and what new diffuse emissions data could be added. 

 

Purpose and scope 
This pilot project is designed to: 

 Compile and publish data on diffuse sources and smaller point sources as 

well as emissions to water, for the selected sectors and substanc-

es/groups of substances considered in the feasibility study. 

 Evaluate the compiled emissions data regarding their volume compared to 

data from the European Pollutant Release and Transfer Register (E-

PRTR). 

 Based on results of the above propose how methods for collecting emis-

sions data can, to a greater extent be, carried out more routinely. 

 

The project consists of four separate sub-projects, all dealing with diffuse emis-

sions. The sub-projects included in the study are:  

1. Diffuse emissions of metals and nutrients to water. 

2. Diffuse emissions of certain organic pollutants to water. 

3. Diffuse emissions of nonylphenols and nonylphenol ethoxylates (NP/NPE) 

from different product groups 

4. Analysis of reported data to air and water and comparisons of these with 

diffuse emissions 

 

Proposals are made for each subproject as to how the prepared data for diffuse 

emissions can be published at the s-PRTR and geographic distribution to use. Fur-

thermore, the lessons gained from the subprojects and how data of diffuse emis-

sions can be collected more routinely are discussed on a comprehensive level.  

 

Since the availability of emissions data regarding organic pollutants is generally 

scarce, the quality of the data used in the project will be discussed in relation to the 

possibility, and potential risks, of publishing them on the S-PRTR   
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Background 

In May 2003, in Kiev, the European Union and 23 member states, including Swe-

den, signed a UN/ECE-protocol to the Aarhus Convention
1
 concerning registers for 

emissions and transfers of pollutants ‘Pollutants Release and Transfer Register’ 

(PRTR)
2
. The protocol entered into force on 8 October 2009

3
. 

 

The European Register (E-PRTR) introduced the UN/ECE protocol for registers of 

emissions and transferring of pollutants on an EU level. E-PRTR is regulated 

through EG ordinance 166/2006
4
.  

 

Both the PRTR and E-PRTR are designed to introduce a register for emissions and 

transferring of pollutants to facilitate public participation in decision making pro-

cesses and to prevent and decrease pollution of the environment. 

 

Diffuse emissions 
According to the PRTR and E-PRTR, diffuse emissions are defined as the many 

smaller or dispersed sources of pollution released into soil, air, or water, whose 

aggregate effect on these media can become considerable and for which collecting 

reports from each separate source is impractical. 

 

Emissions from diffuse sources are reported to PRTR by specific parties. Under the 

PRTR/E-PRTR, diffuse emissions also encompass: 

 Point sources that fall below the threshold value for capacity as listed in 

Appendix I of the PRTR protocol and the EC ordinance. 

 Activities not listed in Appendix I of the PRTR protocol and the EG ordi-

nance. 

Emissions from PRTR classed facilities that do not exceed or equal the threshold 

values for pollutants stated in Appendix II of the PRTR protocol and the EC ordi-

nance are also counted as diffuse.  

 

Sweden already maintains a wealth of information concerning emissions from 

point sources through existing environmental reporting systems. However, point 

sources make up only a limited contribution to total emissions of various substanc-

es in the country. Therefore, the contribution from diffuse and secondary sources is 

important to consider to be able to identify the distribution of various pollutants 

into the environment. Examples of diffuse sources include road traffic, shipping, 

air traffic, agriculture, construction industry, use of solvents, fuel used in homes, 

                                                      
1
 http://www.unece.org/env/pp/documents/cep43e.pdf 

2
 http://www.unece.org/env/pp/prtr/Protocol%20texts/PRTR_Protocol_e.pdf 

3
 http://www.unece.org/env/pp/ratification.htm 

4
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2006:033:0001:01:SV:HTML 
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chemicals emitted through the use of a product (excluding waste), distribution of 

fossil fuels, and small industrial units (SMEs). 

 

Currently, diffuse emissions to air for several pollutants are published on the S-

PRTR. This data comes from air and climate reports to the Convention on Long 

Range Transboundary Air Pollutions (CLRTAP) and the United Nations Frame-

work Convention on Climate Change (UNFCCC). Data is available for many of 

these substances, such as sulphur and hydrogen oxides, particles, certain organic 

pollutants, and heavy metals. Data for diffuse emissions to water are not published 

at the S-PRTR. Emissions to air and water from diffuse sources will be included in 

PRTR. To achieve this, greater effort must be put towards developing methods 

used. 

 

Diffuse emissions to water are included in other international reports, such as 

HELCOM PLC periodical (Pollution Load Compilation) and EEA WISE SoE 

Emissions (Water Information System for Europe, State of the Environment). Fig-

ure 1 shows a schematic image of diffuse sources and point sources in the water 

load reporting mentioned above as well as the definition of these according to 

PRTR/E-PRTR. Wastewater treatment plants and industrial facilities that fall be-

low the threshold values for yearly emissions according to Appendix I of the PRTR 

or that are not listed in Appendix I are counted as diffuse sources according to the 

PRTR/E-PRTR. 

 

 
Figure 1. Point sources and diffuse sources in the water load reporting (blue border) and 
how these are categorised according to PRTR/E-PRTR (red border). Wastewater treatment 
plants and industrial facilities that fall below the threshold values of Appendix I of the 
PRTR or are not included in the reporting requirements are also counted as diffuse 
sources. 
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The larger picture of diffuse emissions in the environment is however more com-

plex than is shown in international emission reportings. Beyond the diffuse sources 

listed in Figure 1 and included in load reporting to HELCOM and EEA-WISE, 

pollutants can spread to the environment through other pathways. Use-phase of 

goods and products can lead to substances being emitted into air and water (as 

through wear on textiles, emissions from furniture, use of solvents). Such emis-

sions are partially caught in emissions reports from wastewater treatment plants 

and local on-site wastewater treatment facilities. Atmospheric transport and deposi-

tion of airborne pollutants is another important pathway for dispersion. In the con-

text of reporting, deposition is counted as a source for water and soil. Re-emission 

from polluted areas and sediments as well as leaching from land-fills (not connect-

ed to treatment plants) are also examples of diffuse sources.  

 

Unless we otherwise state, the definition of diffuse emissions used by PRTR/E-

PRTR (above) is used in this report. 



  

 13 

Subproject 1. Diffuse emissions of 
heavy metals and nutrients to wa-
ter 

Background 
Sub-project 1 is designed to present data regarding diffuse emissions of metals and 

nutrients to water obtained from the latest EEA-WISE SoE Emissions (Ejhed et al., 

2011b) and from the project “The Assessment of the National Environmental Ob-

jective "Zero Eutrophication" (Assessment-ZE, herein) (Ejhed et al., 2011b). Emis-

sions data for heavy metals (cadmium, lead, zinc, nickel, copper and mercury) and 

nutrients (phosphorous and nitrogen) have here been compiled and recalculated 

based on the latest available data to match definitions for emissions used in 

PRTR/E-PRTR. 

 

These emissions are presented and discussed here as gross load to water. Gross 

load refers to the amount of a substance that reaches the water course in a catch-

ment basin through leaching from various soil types, direct deposition on water, 

stormwater, and from point sources. This load is closest to the definition for com-

partment Water under the PRTR/E-PRTR.  

 

The load of various pollutants on water can also be shown as net load, which is 

done only for nutrients. Net load refers to the amount of a pollutant that reaches the 

river mouth via the watercourse, that is, after removal (retention) of pollutants 

along the watercourse (for example as sedimentation, biological uptake, or decom-

position). Retention is the difference between gross and net load. Net load for nu-

trients are only briefly mentioned in this report to illustrate the difference between 

gross and net inflow of phosphorous and nitrogen to the Swedish aquatic environ-

ment. 

 

Currently, the Swedish Agency for Marine and Water Management is responsible 

for Sweden’s data reporting for emissions to water, and which is used in this pro-

ject (EEA WISE SoE Emissions and Assessment-ZE). 

 

Data sources 
Data for diffuse emissions of metals to water has been compiled by SMED on 

commission from the Swedish Environmental Protection Agency for various de-

velopment projects (Ejhed et al., 2005; Ejhed et al., 2010).  

 

The most recent reporting to EEA-WISE for data on metals was in 2011, but which 

was only an update for point sources. For the PRTR classed industrial facilities, the 

2009 data was used. And, data from 2010 was used for non-PRTR classed industri-

al facilities and all municipal treatment plants (Ejhed et al., 2011b). This reporting 
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(diffuse emissions of metals to EEA-WISE) was done in 2010. In that set of re-

ports, data from the latest development project (Ejhed et al., 2010) was included for 

emissions in 2008 or earlier depending on the emission source and availability of 

data. 

 

Data regarding nutrient emissions to water used in this study were taken from the 

“Assessment ZE” project and includes data from emissions in 2009 (Ejhed et al., 

2011). This data was estimated based on methodology created and developed over 

several years for the HELCOM PLC reports (Brandt et al., 2008). For more infor-

mation, see Appendix 1 and Table 1. The EEA-WISE reporting is divided here into 

three parts: 1) Reporting of point sources; 2) for diffuse sources; and 3) reporting 

diffuse emissions of organic pollutants. 

 
Table 1. Information about data from water load reporting. 

Report Sub-
stance 

group 

Load Emissions 
source 

Report 
fre-

quency 

Latest re-
ported data 

Next 
report 

HELCOM 

PLC 

Phosphor, 

nitrogen 

Gross and net 

load 

Point 

sources and 

diffuse 

sources 

Every 

5th year 

2008, current 

emissions year 

2006 

2014, 

current 

emissions 

data for 

2013
1
 

DAE Phosphor, 

nitrogen 

Gross and net 

load 

Point 

sources and 

diffuse 

sources 

Every 

4th year 

2011, current 

emissions year 

2009 

2015, 

current 

emissions 

year 2013 

EEA WISE 

Emissions 

Phosphor, 

nitrogen, 

metals, 

organic 

pollutants 

Net loss as 

well as 

transport in 

river mouths 

Point 

sources 

Yearly  2011, E-PRTR 

facilities emis-

sions in 2009, 

other SMP data 

for emissions in 

2010 

2012, 

current 

emissions 

2011 

EEA WISE 

Emissions 

Phospho-

rous, 

nitrogen, 

metals 

Gross load Diffuse 

sources 

Every 

3rd year 

2010, current 

emissions in 

2010 or earlier
3
 

2013, 

current 

emissions 

2012
2
 

EEA WISE 

Emissions 

Organic 

pollutants 

Gross load Diffuse 

sources 

Every 

3rd year 

Has not been 

reported (except 

SMP data not 

reported to E-

RPTR) 

Unclear 

1
 Next report (PLC-6) is due in late autumn of 2013 and will include data for 2012. There are howev-

er plans within HELCOM for delaying reporting one year into autumn 2014, and include emissions in 

2013 (personal communication, Helene Ejhed, SMED water).  
2 

It is uncertain whether organic pollutants will be included in the next reporting of diffuse emissions 

for EEA WISE. 

3 Depending on the source of the emissions and available data; 2010-SMP data, 2008 or earlier, other 

diffuse sources. 
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Geographic distribution of emissions data 
The geographic divisions used are not the same for the various water load report-

ing. For the PLC reports, emissions from point and diffuse sources are aggregated 

to the six sea basin catchments used in HELCOM. For EEA-WISE, reported emis-

sions are aggregated to five river basin districts (RBD). The names of the sea basin 

catchments of HELCOM and the river basin districts of the EEA reports are con-

fusingly similar and may therefore be mistaken for each other, though their borders 

are not the same, see Figure 2. 

 

To make a comparable presentation of diffuse sources to water as used in this re-

port, data for gross load of nutrients have been recalculated and presented per river 

basin districts.  

 

 
 

Figure 2. Sea basin catchments (PLC-5): SEBV-Bothnian Bay, SEBH-Bothnian Sea, SEOS-
Baltic Proper, SEOR-Oresund, SEKA-Kattegat, SESK-Skagerrak; River basin districts, RBD, 
(EEA): SE1-Bothnian Sea; SE2-Bothnian bay; SE3- North Baltic Sea; SE4-South Baltic Sea 
including Oresund, SE5-Skagerakk and Kattegat. 

 

All Swedish data that SMED compiles for water load reporting (EEA-WISE and 

HELCOM) is maintained in a geodatabase. There, the load for whole Sweden can 

be calculated based on standard catchment basins (so called Delaro, 12879 main-

land areas and 550 islands). Diffuse sources are calculated by multiplying the 

drainage, land area, and leaching levels for each type of land use and adding them 

to point source data placed into the catchment basin using coordinates. The results 

can be presented in the geodatabase through maps, totals per source, or total emis-

sions and through aggregate tables per river basin district or marine basin.  
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Emissions sources and methodology 
Appendix 2 (below) includes a short description of the data set compiled for the 

water load reporting and was used in this study. Detailed descriptions of the data 

the water load reporting is based on, calculations, and modelling methodology are 

described in Brandt et al., 2008 (PLC-5), Ejhed et al., 2010 (data for diffuse emis-

sions EEA WISE, metals), Ejhed et al., 2011b (EEA-WISE reporting) and Ejhed et 

al., 2011 (Assessment ZE, nutrients). 

The total gross load of nutrients and metals on watercourses compiled in various 

water load reporting projects come from the following emissions sources: 

 Municipal wastewater treatment plants (M-WWTP) and industrial 

facilities – including diffuse sources and point sources under the E-

PRTR/PRTR. 

 Local on-site wastewater treatment– which are grouped alongside 

point sources in water load reporting projects, but as diffuse sources in 

E-PRTR/PRTR. 

 Leaching from various soil types (including atmospheric deposi-

tion to land), such as agriculture, forest, and other soil types (mountain 

areas, mire areas, and unforested areas).  

 Stormwater (surface run off) from urban areas. 

 Atmospheric deposition on water (lakes, but coastal and marine 

not included). 

 

Excel files with data for gross loads for metals from EEA-WISE 2010 reports were 

delivered to the project group from SMED Water (Heléne Ejhed), listed as total 

emissions per source and river basin district. The results were also delivered ac-

cording to the geographic distribution specified by the PLC-5 (Rapparo_ID) but 

were not further processed. 

 

Data from the delivered file to EEA-WISE SoE Emissions 2011 was used to access 

the latest reported point sources. Point sources under E-PRTR definitions were then 

subtracted from the total load of metals to water. In this way, emissions from point 

sources that are classified as diffuse according to E-PRTR/PRTR were derived. 

 

Excel files with data concerning gross load of nitrogen and phosphorus according 

to the geographic divisions specified by PLC-5 (Rapparo_ID) were provided to the 

project group from SMED Water (Heléne Ejhed). To enable publishing this data 

aggregated for each river basin district, the Rapparo_ID was first linked to sub-

basins (Delaro_ID, the highest geographic resolution SMED reports) and further 

from Delaro_ID to each river basin district. These results could then be presented 

as a total emissions of nitrogen and phosphorous per river basin district and emis-

sion source. 

 

Further, emissions from M-WWTP and industrial facilities in files for gross load, 

but considered point sources under E-PRTR, were separated from those used later 
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in the presentation as diffuse emissions. The facilities that reported phosphorus and 

nitrogen emissions above E-PRTR threshold values were identified and grouped 

with the Rapparo_ID level. Diffuse emissions from M-WWTPs and industrial fa-

cilities were derived by subtracting emissions from reported E-PRTR facilities 

from total load from all M-WWTPs and industrial facilities included in the water 

load reports. All data for phosphorous and nitrogen presented in this report as ag-

gregated per river basin district is also available (in Excel format) per geographical 

divisions as specified by the PLC-5. 

 

Results and discussion 
The gross load of metals and nutrients on water are described below. Comparison 

between emissions sources and geographic variations in the amounts emitted are 

also discussed. As examples of geographic variation in emissions patterns, figures 

for cadmium and nitrogen are presented. The gross load of all metals and nutrients 

included in this study were divided per river basin district. The different sources 

are described in Appendix 3. Additionally, comparison between diffuse sources 

and point sources under E-PRTR definitions are discussed in Subproject 4. 

 

Diffuse emissions of metals 

CADMIUM 

Total diffuse emissions of cadmium were approximately 3,900 kg/year. Nearly 

1,400 kg corresponds to forest soils, which is the largest single source for diffuse 

emissions of cadmium.  Deposition on water were nearly 1,200 kg and stormwater 

corresponded to approximately 670 kg, see Figure 3 and Appendix 3. Forests stood 

for a large share in all river basin districts, from 37% in the Bothnian Bay RBD 

farthest north, to 38% in the Skagerrak and Kattegat RBD to the west. The lowest 

share was 25% in the North Baltic RBD. The reason way forest areas represent 

such a large share of cadmium emissions may be due to atmospheric deposition to 

these areas, as large parts of Sweden are forested. 

 

The largest deposition of cadmium on water was in the Skagerrak and Kattegat 

RBD (450 kg), Figure 4. The contribution of cadmium from stormwater to water 

was largest in the Skagerrak and Kattegat district (250kg), followed by the North 

Baltic (138kg) and the South Baltic RBD (137kg). This is expected as stormwater 

is associated with heavy traffic, higher population density, and less forestation. 

Also considering stormwater as a percentage of total emissions, it is least in the 

Bothnian Bay and the Bothnian Sea RBD, at 7% and 12%, respectively, while in 

the three southernmost districts, the same figure is between 20 and 30%. Industries 

and M-WWTP (not E-PRTR), agriculture, and local on-site wastewater treatment 

facilities contributed little to diffuse emissions of cadmium. For data, see Appendix 

3. 
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Figure 3 Emission of cadmium from various diffuse sources. Data from EEA WISE SoE 
Emissions reporting from 2010 and 2011 (M-WWTP and industrial facilities).  

 

 

 
Figure 4. Geagraphic distribution of diffuse emissions of cadmium to the gross load to 
water, shown as per river basin districts. 

LEAD 

Total diffuse emission of lead was estimated to approximately 90,000 kg/year. As 

for cadmium, forest areas (approx. 30,000 kg), was the largest source of diffuse 
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emissions of lead to water. Next largest source was deposition on water (25,000 

kg) and stormwater (20,000 kg), Figure 5. The forest areas contricuted most in the 

northern districts, 45% of the total in the Bothnian Bay RBD and about 44% in the 

Bothnian Sea RBD. Stormwater as a source for lead pollution was, as expected, 

largest in more densely populated areas - 40% in the North Baltic, 34% in the 

South Baltic, and 26% in the Skagerrak and Kattegat RBD. Lead emissions from 

local on-site wastewater treatment facilities, industries and WWTP (not E-PRTR) 

contributed little in all regions. Agriculture and other remaining land areas contrib-

ute to a not negligible amount to diffuse emissions. For data see Appendix 3 

 

 
Figure 5 Emission of lead to water in Sweden from various sources. Data from water load 
reporting EEA WISE for 2010 and 2011 (M-WWTP and industrial facilities). 

 

COPPER 

The total diffuse emission of copper was estimated to be around 270,000 kg/year. 

Antifouling paint for boats was the largest source at about 104,000 kg, followed by 

leaching from forest land at about 50,000 kg, stormwater (38,000 kg), leaching 

from agriculture (31,000 kg), remaining land areas (24,000 kg), and deposition on 

water (14,000 kg), see Figure 6. As for cadmium, mercury and lead, local on-site 

wastewater treatment, industrial facilities and M-WWTP (not E-PRTR) contributed 

in less to the total emissions. The geographic sistribution of releases of lead to 

water was similar to the other metals. The contribution from forest areas was larg-

est in the Bothnian Bay RBD (40%) and the Bothnian Sea RBD (39%). Stormwater 

contributed most to the total in the southernmost districts and more densely popu-

lated regions-North Baltic (39%), the South Baltic (31%), and in the Skagerrak and 

Kattegat RBD (23%). 

 

The release of copper from agriculture areas was an important source in the south. 

In the South Baltic RBD agriculture represented 32% and Skagerrak and Kattegat 

RBD 24% of the total emissions. For data see Appendix 3. According to Wester-
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berg (2010), emissions of copper from antifouling paint for boats was estimated to 

totally 104 tonnes for 2008, 83 tonnes from industrial use (non-recreational boats) 

and 21 tonnes from household consumption. Sörme et al. (2001) estimated copper 

emissions from antifouling paint from boats in Stockholm to 0.7 tonnes for 1995 

(recreational boats). Other meaningful diffuse sources in this study were tap water 

(4,300 kg), brake linings (3,900 kg), roofing (1,200 kg), and air ducting (1,200 kg), 

these are included in data from treatment plants or urban runoff. That should imply 

that antifouling paint is a important diffuse source that is not covered via treatment 

plants or urban runoff. 
 

 
Figure 6. Copper emissions to water in Sweden from various sources. Data from EEA WISE 
water load reporting from 2010 and 2011 (M-WWTP and industrial facilities). Emissions 
from antifouling paint from Westerberg (2010). 

 

ZINC 

The total diffuse emissions of zinc were estimated to approximately 760,000 

kg/year. Forests dominated as the largest source of diffuse emissions for zinc 

(324,000 kg), see Figure 7. This represented about 50% of the total to the Bothnian 

Bay and Bothnian Sea RBD, 40% to the South Baltic and the Skagerrak and Katte-

gat RBD, and about 30% to the North Baltic RBD. Other major sources were at-

mospheric deposition on water (145,000 kg), stormwater (112,000 kg), remaining 

land area (110,000 kg), and agriculture (39,000 kg). Industries and M-WWTP (not 

E-PRTR) and local on-site wastewater treatment contributed little to total diffuse 

emissions of zinc. For data see Appendix 3. 
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Figure 7. Zink emission in Sweden from various sources. Data from EEA WISE water load 
reporting from 2010 and 2011 (M-WWTP and industrial facilities). 

 

Atmospheric deposition is an important pathway of many metals. Figure 8 shows, 

as an example, atmospheric deposition of zinc that was included in reporting to 

EEA WISE SoE Emissions (Ejhed et al., 2010). 

 
Figure 8. Example map showing the atmospheric deposition of zinc (kg/km2 and year) as a 
mean value for 2003-2005 (Ejhed et al., 2010). 

 

NICKEL 

Total diffuse emissions of nickel were estimated to approximately 102,000 kg/year. 

The largest sources of diffuse emissions of nickel were agriculture and forested 

areas, contributing about 34,000 kg each, see Figure 9. These were followed by 

remaining land areas (16,000 kg), deposition on water (9,500 kg), and stromwater 

(7,200 kg). Emission of nickel from forests dominated in the northern regions, 

contributing 45% of the total emissions in the Bothnian Bay and 48% in the Both-

nian Sea RBD. Agriculture, on the other hand, was the most significant source in 
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the southern regions. Agricultural land contributed 53% of total diffuse emissions 

in the South Baltic, 47% in the Skagerrak and Kattegat, and 41% in the North Bal-

tic RBD. Industries and M-WWTP (not E-PRTR) and local on-site wastewater 

treatment contributed little to the total diffuse emissions of nickel. For data, see 

Appendix 3. 

 

 
Figure 9. Nickel emissions in Sweden from various sources. Data from the EEA WISE re-
ports from 2010 and 2011 (M-WWTP and industrial facilities). 

MERCURY 

Total diffuse emissions of mercury was estimated to approximately 750 kg/year. 

Forested areas was the largest source of diffuse emissions of mercury to water (330 

kg), followed by atmospheric deposition (130 kg), remaining land areas (112 kg), 

and stormwater (105 kg), see Figure 10. Emission from from forests was largest in 

the Bothnian Bay RBD (106 kg), followed by the Bothnian Sea RBD (110 kg). 

Proportionally per region, forests contributed significantly, 53% in the Bothnian 

Bay and Bothnian RBD, 30% in the North Baltic, 33% in the South Baltic, and 

34% in the Skagerrak and Kattegat RBD. Agriculture, local on-site treatment 

plants, M-WWTP and industries (not E-PRTR) contributed little to diffuse emis-

sions of mercury. For data see Appendix 3. 
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Figure 10. Mercury emission in Sweden from various diffuse sources. Data from the EEA 
WISE reports from 2010 and 2011 (M-WWTP and industrial facilities). 

 

Diffuse emissions of nutrients 

NITROGEN 

Figure 11 illustrates the gross load of nitrogen on water from diffuse sources 

(Ejhed et al., 2011).  

 

 
Figure 11. Gross load of nitrogen from diffuse sources on water, Sweden’s total emissions 
2009. 

 

Total gross load of nitrogen to water from diffuse sources was estimated at 150,000 

tonnes for 2009. Gross load of nitrogen from agriculture, as the largest single dif-

fuse source, was 52,000 tonnes or 36% of the total diffuse emissions to water. The 

load from forests and remaining land areas (mountain areas, mire areas and unfor-
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ested areas) was 43,000 and 16,000 tonnes respectively in 2009, representing 29% 

and 12% of total diffuse emissions to water that year. Atmospheric deposition of 

nitrogen as a direct source to inland waters represented 10% of total diffuse emis-

sions in 2009. For nitrogen, fallout from the atmosphere was the third largest con-

tributing diffuse source to overall load. Runoff from hard surfaces in urban areas in 

2009 represented only 1% of total diffuse gross load on water.  

 

Nitrogen emissions from local on-site wastewater treatment increased between 

1995 and 2009 due to greater numbers of properties with this kind of water treat-

ment (Ejhed et al., 2011). Nitrogen emissions from on-site wastewater treatment 

facilities were 2,900 tonnes in 2009, representing around 2% of total emissions 

from diffuse sources. According to Ejhed et al., (2011), the gross load of nutrients 

from industrial facilities and municipal treatment facilities has decreased since 

2006. Nitrogen emissions from industrial facilities and M-WWTP for 2009 were 

1,400 and 14,000 tonnes, respectively (10 and 1% of total diffuse emissions). For 

data see Appendix 3. 

 

As an example, Figure 12 illustrates the distribution of diffuse nitrogen sources 

contributing to the gross load on water, shown per river basin district. The distribu-

tion pattern is largely the same for phosphorus as well. Leaching of nutrients from 

forests represents about 50% of total contributions in the northern river basin dis-

tricts (Bothnian Bay and Bothnian Sea). The contribution from remaining land 

areas (mountain areas, mire areas, and unforested areas) is also an important source 

for phosphorus and nitrogen in the northern RBD. In the southern regions (North-

ern and South Baltic and Skagerrak and Kattegat RBD), contributions from agricul-

ture was instead the largest source of gross nitrogen and phosphorus load on water.  

 

Nitrogen load from urban runoff (stormwater) and from on-site wastewater treat-

ment for 2009 was higher in the southern river basin districts than the northern, 

reflecting national population density. However, there is no equally clear geograph-

ic emissions pattern from industries and M-WWTP (not E-PRTR). For all river 

basin districts, these two types of sources were proportionally higher for phospho-

rus than for nitrogen.   
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Figure 12. Distribution of diffuse sources contributing to the gross load of nitrogen on 
water, shown as per river basin district. 

 

PHOSPHOROUS 

Figure 13 illustrates the gross load on water from all diffuse sources that are in-

cluded in “The Assessment of the National Environmental Objective "Zero Eu-

trophication" (Assessment-ZE, herein) (Ejhed et al., 2011).  
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Figure 13. Gross load of phosphorus from diffuse sources to water, total Swedish emis-
sions for 2009. 

 

The total phosphorus load to water from diffuse sources in 2009 was estimated to 

4,400 tonnes. Agriculture was the single largest diffuse source of phosphorus in 

2009, contributing 1,600 tonnes, or 36% of the total. Leaching of phosphorus from 

forested areas was 1,200 tonnes, or 27% of total diffuse phosphorus emissions. The 

equivalent figures for remaining land areas were 700 tonnes, or 16% of the total. 

Atmospheric deposition of phosphorus as a direct source to inland water represent-

ed 4% of the total diffuse emissions for 2009. Since deposition of phosphorus to 

lakes has been classified as a natural background source in the calculations (show-

ing a constant value for the entire country), the derived geographic variation in load 

reflects only the size of the districts (see Figure 5).  

 

The phosphorus load from local on-site waterwater treatment facilities between 

1995 and 2009 increased due to an increase in properties with this kind of water 

treatment (Ejhed et al., 2011). Phosphorus emissions from on-site waterwater 

treatment corresponded to 290 tonnes, representing 7% of diffuse emissions that 

year. According to Ejhed et al., (2011), gross load of nutrients from industrial facil-

ities and M-WWTP has decreased since 2006. Phosphorus emissions from indus-

trial facilities and municipal treatment plants for 2009 were 67 and 210 tonnes, 

respectively (2% and 5% of the total diffuse emissions). Runoff from hard surfaces 

in urban areas made up only 4% of total diffuse gross load of phosphorus on water 

in 2009. For data see Appendix 3.  

 

Findings from water load reporting show that diffuse sources contribute signifi-

cantly to the pollutants studied. Leaching from various land use types – agriculture, 

forestry, as well as remaining land areas are the greatest source of diffuse emis-

sions of nutrients to water. Forests and remaining land areas contribute more in the 

northern regions of Sweden while leaching from agriculture was of larger im-



  

 27 

portance in southern parts. Atmospheric deposition is a contributing factor to in-

creased leaching of nutrients from all types of land use. Atmospheric deposition on 

lakes, load to water from local on-site wastewater treatment facilities, municipal 

treatment plants and industrial facilities (not E-PRTR) together contribute about 

25% of the total nutrient load on water. 

 

Comparison of gross load with results from riverine net load to 

coastal water 

In the Assessment-ZE, net load of phosphorus and nitrogen to the marine environ-

ment was estimated, which involved the part of nutrients reaching the sea after the 

sedimentation during transport through ground, lakes, and watercourses. The total 

net load of nitrogen for 2009 (point sources and diffuse sources) for all of Sweden 

was estimated at 115,700 tonnes, which can be compared to total gross load of 

155,700 tonnes. The equivalent figures for phosphorus was 3,360 tonnes net load 

and 4,730 tonnes gross load. This means the removal (retention) of nitrogen and 

phosphorus for 2009 represented 400 and 1,370 tonnes respectively. 

 

In the metal project (Ejhed et al., 2010), modelling of retention and estimation of 

total net load on the marine environments was not performed. However, to test 

reliability of the modelled gross load, the results were compared to the quantities of 

metals transported via estuaries (mean values) reported for environmental monitor-

ing. The modelled load produced similar results as the measured transport, suggest-

ing that the largest sources of emissions are likely included in the data. Gross load 

was generally estimated as higher than the mean value transported via estuaries in 

southern Sweden, which could indicate that metals might be separated through 

sedimentation during transport from the sources to the estuaries. The gross load 

was generally estimated as lower in relation to mean values in estuaries in northern 

Sweden, which could indicate that leaching levels from forests and remaining land 

areas might be slightly underestimated. For more information see Ejhed et al. 

(2010). 



  

 28 

Subproject 2. Diffuse emissions of 
organic pollutants to water 

Background 
The purpose of Subproject 2 ‘Diffuse Emissions of Organic Pollutants toWater’ is 

to estimate data concerning emissions of organic substances from diffuse sources 

to water. The selection of pollutants to include was based on the availability of 

data. It was also of interest to compare emissions of the same substances from 

various sources. Focus was put on pollutants such as polycyclic aromatic hydrocar-

bons (PAHs), polybrominated diphenyl ethers (PBDEs), and nonylphenols, but if 

possible, other pollutants were also included. 

 

Diffuse emissions of organic pollutants to water is included in both EEA WISE 

SoE Emissions and PRTR, but due to a lack of data, these emissions still have not 

been reported to the EEA or been presented on the Swedish PRTR. SMED, on 

commission from the Swedish Environmental Protection Agency (Project Water), 

previously published a study that included suggestions for estimation methodology 

and inventory of data sources for certain organic pollutants (Hansson et al., 2009). 

The study concluded, among other things, that the estimation methodology for 

emissions of organic pollutants from diffuse sources (such as forest, agriculture, 

remaining land areas, stormwater, local on-site wastewater treatment, and leachate 

from landfills) should be developed further and, to the extent possible, by using the 

same methodology as in the water load reporting (e.g. Ejhed et al., 2010). 

 

Methodology 
Based on the results of Hansson et al., (2009, among others) in this study, diffuse 

emissions for several organic contaminants from sources such as stormwater, depo-

sition and releases from point sources (M-WWTP and industrial facilities not E-

PRTR) were estimated. As far as possible, methodology from PLC and EEA WISE 

SoE Emissions were applied. Further, methodology and results from the EU project 

‘Control of Hazardous Substances in the Baltic Sea region’ (COHIBA) were also 

used (Andersson et al., 2012a; Andersson et al., 2012b). 

 

Since the methodology for estimating the diffuse emission data differs depending 

on the emissions source, a short description of the methodology is also presented in 

each section below (WWTP and industries, atmospheric deposition, and stormta-

ret). 

 

Diffuse emissions of organic pollutants 
Wastewater treatment plants and industrial facilities 

An extract from SMP concerning emissions of organic pollutants for 2009 and 

2010 for recipient waters was provided by the Swedish Environmental Protection 
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Agency 1 March 2012. Emissions data from facilities not classified as E-PRTR 

facilities or emissions from E-PRTR classified facilities with emissions below 

threshold values for the pollutants are summerised as diffuse emissions, while re-

maining emissions (reported to E-PRTR) are shown as point sources. Data was 

compiled per substance and year for diffuse sources, and for comparison, emissions 

from E-PRTR point sources are also shown (Table 2). 

 
Table 2. . Extract from SMP concerning all organic pollutants for the emissions years 2009 
and 2010 for compartment Water. Unit used is kg/year, where there was no data available it 
is indicated by “-“. 

Pollutant/group of 

pollutants 

Diffuse sources (kg/year) Point sources (kg/year) 

2009 2010 2009 2010 

Alkyl phenol and APE 0.6 0.3 100 100 

Nonylphenols - 0.1 30 5 

Naphthalene 7 2 - - 

Anthracens 0.4 0.4 - - 

PAH (Total 4)1 50 10 100 200 

DEHP 4 9 300 200 

Dioxins 0.00001 0.00003 - - 

PCB (Total 7) 0.003 0.08 - - 

1 Total benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene and indeno(1,2,3-cd) pyrene. 

 

Due to the sparse data, it is difficult to estimate total quantities of diffuse emissions 

under the E-PRTR definitions from municipal treatment facilities (M-WWTP) and 

remaining industrial facilities, and then to separate these from what E-PRTR con-

siders point sources. Examples of various estimation methods as to total emissions 

and comparing these to amounts reported to E-PRTR are discussed below for in-

dustrial facilities and WWTPs (point and diffuse emissions under E-PRTR). Ek 

(2011) investigated the magnitude of underreporting to the E-RPTR for the 15 

largest M-WWTPs for several organic pollutants/groups of pollutants.  

 

By compiling the pollutants that had been reported in 2010 by some M-WWTPs 

and relating the emitted amounts to the size of the facility, Ek estimated the likely 

total emissions for all 15 large M-WWTPs, even for those that had not reported. 

Since the M-WWTPs in Sweden should have roughly similar emissions when ac-

counting for population equivalents (PE), a comparison between the estimated total 

quantity and the reported should provide an overview of likely underreporting. As 

an example, for alkyl phenols and APEs, DEHP, nonylphenols, octylphenol and 

PAHs, it was estimated that if all M-WWTPs reported emissions to water, the total 

reported emission for Sweden and for each pollutant would increase by 204, 202, 

288, 823 and 300 %, respectively. Table 3 lists Ek’s estimated quantities of these 

pollutants, the values are estimated emissions from the 15 largest M-WWTPs, even 

those that would fall below the E-PRTR threshold values. 
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Levels of BSAPs substances were screened in efluent from municipal and industri-

al facilities in the Baltic Sea region in the COHIBA project. In Sweden, measure-

ments were taken at four municipal treatment facilities (one in the south, two near 

Stockholm, and one in the north) at six separate times in the course of a year. To 

estimate the total outgoing quantities from the M-WWTPs in Sweden, a flow-

weighted mean concentration for each pollutant was calculated, the concentration 

was specified as a range determined by the number of measurements where the 

concentration was below the lower limit of detection. Total quantities were esti-

mated based on the flow-weighted mean concentration of outgoing water volumes 

from municipal treatment plants and on statistics in PLC-4 reports from HELCOM. 

The method is further described in Andersson et al., (2012a), and analyses of the 

flow of pollutants (including estimated total emissions from M-WWTPs) in An-

dersson et al. (2012b).  

 

Furthermore, data from the Swedish screening database was compiled based on the 

actual levels of organic pollutants in the effluent from M-WWTPs
5
. The mean 

concentration of each pollutant in effluent was calculated by setting concentration 

levels that fall below the threshold for reporting to zero for some entries while 

setting others to the actual threshold value, to create a range. Estimated emissions 

were calculated using these mean concentration levels with statistics of effluent 

volumes from M-WWTPs (1,259 m
3
 in 2008; SCB 2011), see Table 3. For groups 

of pollutants consisting of various congeners, isomers, or pollutants, total emis-

sions were calculated for each substance, and the results were added together. The 

estimation was for 2006 to 2010. 

 

                                                      
5
 In the dataset for pollutant levels in effluent, sites designated ARV, RV, treatment plants, WWTP, or 

STP were selected. From these, any entries for effluent or wetlands and industrial emissions sources 

where removed. Further, entries were added, where the place name could be used to infer that the 

measurements were taken from an M-WWTP. 
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Table 3. Estimated emissions of organic pollutants (total diffuse and point emissions un-
der E-PRTR) from municipal waste-water treatment plants to surface water in Sweden. 
Estimates from the COHIBA project, from this current project based on data from the Swe-
dish screening database (based on two separate periods), and from Ek (2011). The unit is 
kg/year except for PCDD/F’s including dl-PCB (stated in g-TEQ/year, values are rounded to 
one significant figure. 

Pollutant/Group of 
Pollutants 

Estimated Emissions  

Results from 
COHIBA 

Screening Data-
base 

Ek (2011) 

2006-2010 
15 largest M-
WWTPS 

DEHP - 600 300 

Endosulfan 0-4 - - 

Nonylphenols 20-70 300 400 

Nonylphenol ethox-
ylates 

10-100 800-900 - 

Octylphenols 30 30 20 

Octylphenol ethox-
ylates 

60-70 3-30 - 

PCDD/Fs incl, dl-
PCB 

0.05-0.4 - - 

penta-BDE 0-0.6 0.5 - 

TBT 0-1 - - 

PAHs (4) - - 70 

 

The estimated totals for these pollutants vary depending on the method of estima-

tion. This becomes evident when data entries in Table 3 are compared to each oth-

er, indicating the possible levels of uncertainty for these types of estimates. Gener-

ally though, the reported totals for diffuse emissions in the SMP are lower than the 

estimated values in Table 2. 

 

In addition to the effluent from M-WWTP, combined sewage overflows regularly 

occur. Nielsen et al., (2011) was able to show that for certain groups of pollutants, 

emissions from combined sewage overflows in Copenhagen were significant in 

comparison to other sources, including emissions from M-WWTPs. In Sweden 

there is no data for pollutant levels in such overflow water and it is therefore im-

possible to estimate its impact. 

 

Atmospheric deposition 

In the Swedish national monitoring programme of organic substances in air and 

precipitation in background sites, atmospheric deposition of organic pollutants is 

measured at four locations in Sweden (Air database, www.ivl.se). These sites are 

Vavihill in Scania, Råö on the west coast, Aspvreten on the east coast, and Pallas in 

Finnish Lapland (site also included in the Swedish monitoring programme). Data 

from this programme regarding years 2009 and 2010 was used in this present study 

in order to estimate the contribution from atmospheric deposition to water and soil. 

Measurements are carried out monthly through so called bulk samplers, a Teflon 

http://www.ivl.se/
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coated surface, 1 m
2 
in size, where totals for both dry and wet depositions are 

measured.  

  

The pollutants for which the atmospheric deposition were estimated are: PCBs 

(sum 7), HCHs (totals of alpha and gamma), BDEs (47, 100, 99), DDT (DDT, 

DDE, DDD), endosulfan (alpha, beta and endosulfan-sulphate), chlorinated paraf-

fins (SCCP) as well as dioxins and furans. Futher, in order to enable comparison of 

PAHs between the data from national monitoring and the E-PRTR, if possible only 

four of the PAHs (PAH-4: benzo(a)pyrene, benzo(b)fluoranthene, ben-

zo(k)fluoranthene and indeno(1,2,3-cd) pyrene) were included in this present study. 

Furthermore, dioxins/furans and chlorinated paraffins are only monitored four 

months per year. In order to obtain a yearly deposition, extrapolation from these 

four measurements was performed. Nonylphenols (NPs) are not included in the 

national monitoring programme and has therefore not been included in the deposi-

tion estimates. However, data from the swedish national screening database 

(www.ivl.se) shows that NPs have not been detectable in deposition or air and are 

therefore not expected to be of interest for estimates of deposition (see also Sub-

project 3). 

 

National monitoring of endosulfan, chlorinated paraffins, and dioxins/furans is 

carried out at two of the measurement stations, Råö and Aspvreten (dioxins/furans 

and chlorinated paraffins) and Råö and Pallas (endosulfan). PAHs are measured at 

all four stations and the remaining pollutants at three (not at Vavihill). The annual 

deposition of the pollutants considered and for each measurement station 2009 and 

2010 is shown in Table 4.  
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Table 4. Annual deposition of organic substances per m2 and year for each monitoring site, 
data from the Swedish national monitoring programme (Air database, www.ivl.se). ”-”-no 
data. 

2009 Unit Year Vavihill Råö Aspvreten Pallas Mean atmos-

pheric deposi-

tion 

PAH (12 total) ng/m
2
 

year 

2009 -
1
 45,000 68,300 9,400 41,000 

PAH (12 total) ng/m
2
 

year 

2010 55,000 45,000 18,000 7,000 31,000 

PAH (4 total) ng/m
2
 

year 

2009 -
1
 

11,000 20,600 1,700 11,000 

PAH (4 total) ng/m
2
 

year 

2010 

13,000 10,000 4,100 1,600 7,300 

PCB (7 total) ng/m
2
 

year 

2009 - 430 62 61 190 

PCB (7 total) ng/m
2
 

year 

2010  360 49 52 150 

HCHs (a, g) ng/m
2
 

year 

2009 - 160 79 40 92 

HCHs (a, g) ng/m
2
 

year 

2010 - 106 41 65 71 

DDT (DDT, 

DDE, DDD) 

ng/m
2
 

year 

2009 - 107 75 6 63 

DDT (DDT, 

DDE, DDD) 

ng/m
2
 

year 

2010 - 86 39 17 48 

PBDEs (47, 99, 

100) 

ng/m
2
 

year 

2009 - 73 29 57 53 

PBDEs (47, 99, 

100) 

ng/m
2
 

year 

2010 - 62 20 43 42 

Endosulfan (a, 

b, endosulfan-

sulphate) 

ng/m
2
 

year 

2009 - 300 - 208 250 

Endosulfan (a, 

b, endosulfan-

sulphate) 

ng/m
2
 

year 

2010 - 99 - 300 200 

Dioxins/furans ng/m
2
 

year TEQ 

2009 - 046 0.43 - 0.44 

Dioxins/furans ng/m
2
 

year TEQ 

2010 - 0.34 0.30 - 0.32 

Chlorinated 

paraffins 

ng/m
2
 

year 

2009 - -
2
 -

2
 -  

Chlorinated 

paraffins 

ng/m
2
 

year  

2010 - 5,600 3,500 - 4,500 

1
Whole year values are not available due to delayed sampling 

2
Uncertain data, not used 

 

It should be noted that all data used for the estimation of deposition in this study 

come from national background stations and the results should be interpreted as 

atmospheric deposition in background areas. There may be areas in the country 

where local sources contribute to a higher atmospheric deposition, for instance 

PAH levels in urban areas, but due to lack of data, this cannot be taken into consid-

eration. It is also important to consider the uncertainty of the data. This arises part-
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ly from the sampling itself, partly from the analysis, and partly from the estimation 

of the depositions themselves as the results of the measurements on areas 1 m
2
 in 

size are used to estimate the depositions on regional and national levels. 

 

Atmospheric deposition was estimated using two methods, first through using a 

mean deposition factor for the whole of the country, and second through interpola-

tion of the data from the various measuring stations. 

 

The atmospheric contribution was estimated by multiplying the mean value of the 

annual deposition for all measuring stations (Sweden’s average) by the total land 

and water area in each river basin district using the data from 2009 and 2010. By 

this method, an atmospheric deposition factor for the entire country is obtained, 

which can mean that the deposition in areas with a yearly deposition higher than 

the national mean value are overestimated and vice versa. This methodology is 

used e.g. in the COHIBA project which intended to extract national levels of at-

mospheric deposition and to compare them to contributions from other sources.  

 

Furthermore, atmospheric deposition can be estimated using a two-step method: 1) 

interpolation of the data, and 2) calculation and aggregation of results from the 

geodatabase developed for water load reporting. Interpolation of the deposition 

data is designed to achieve better geographic distribution of the data and was car-

ried out only for pollutants that are measured at three or four of the stations in the 

country (that is, not for dioxins/furans, chlorinated paraffins, and endosulfan).  

 

The atmospheric deposition of organic compounds indicates there is a variance, 

both between east and west and between north and south. The three sampling sites 

describe a triangle within which the interpolated measurement levels for any arbi-

trary location can easily be calculated. Measurement values outside the triangle are 

calculated by treating the triangle as a plane and using the equation of a plane to 

extrapolate values outside the actual area. The load from each pollutant can there-

fore be considered an inclined plane that reflects the levels in each sampling site. In 

some cases, the plane will slant in a way that the extrapolated values are negative. 

To avoid underestimating pollutant levels, all values that are numerically lower 

than the lowest measured are replaced with the lowest measured levels. As an ex-

ample, Figure 14 illustrates the results of interpolation of HCHs and PBDEs (ng/m
2
 

and year, 2009). 
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Figure 14. Interpolation of deposition data. HCHs-highest atmospheric deposition at Råö, 
west coast, PBDEs-highest deposition in Pallas, Finnish Lapland. Based on data from 
2009, per ng/m2 and year.  

 

Having only three measurement points (two in the south, one in the north) interpo-

lating from north to south becomes difficult. The interpolation showed that the 

higher deposition often measured in the south had a significant impact far to the 

north of the measurement site. However, whether this is actually so or not is im-

possible to tell without verification from actual measurements in the areas in ques-

tion. After interpolation, the results were further processed in the geodatabase and 

deposition was compiled per standard drainage area. Further, these were aggregat-

ed to the river basin district level. 

 

Table 5 shows the difference between results from the interpolation and estimation 

based on mean deposition factors for the entire country. Results in kg/year are 

shown as totals for all Sweden, atmospheric deposition to land and to water. The 

numbers are rounded up to one significant figure. 

 
Table 5. Results from interpolation modelling of deposition data from 2009 and 2010 com-
pared to estimation of atmospheric deposition based on mean values for all stations per 
pollutant and year. Deposition for the entire country (both land and water area), shown to 
one significant figure.  

Kg/year PAHs 

(12) 

PCBs HCHs DDT PBDEs 

Interpolation 2009 10,000 100 50 30 30 

Mean deposition factor 2009 20,000 90 40 30 30 

Interpolation 2010 10,000 100 40 30 30 

Mean deposition factor 2010 15,000 70 30 20 20 

 

Except for PAHs, the results suggest that on a national level deposition estimates 

using the interpolation method give a slightly higher atmospheric deposition for the 
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time period studied (15 to 30%) than estimates based on using the same mean dep-

osition for the entire country. The higher deposition of PAHs at the southern sta-

tions (Table 4) means that atmospheric deposition in the north was overestimated 

when using the method based on a mean deposition factor for the entire country.  

 

The results obtained through these two methods are largely comparable on a na-

tional level. Better interpolation would be possible if data from more sampling sites 

was available. In this study, we have primarily chosen to discuss results from the 

interpolation as these were calculated using similar methods as those for metals and 

nutrients in water load reporting. This methodology also presents more possibilities 

for presentation of data (aggregating data, more refined geographic divisions, and 

presentation as maps). It would also be possible to use the mean deposition factors 

in the geodatabase to obtain additional ways to present data. It is, however, im-

portant to note that the geographical distributions would then reflect only the size 

of the areas that data is presented for and not the actual geographic variation in 

deposition. 

 

The estimated deposition on water within each river basin district for 2009 and 

2010 is shown in Table 6. Corresponding numbers for atmospheric deposition on 

land is presented in Table 7. The results for PAHs, PCBs, HCHs, DDT, and PBDEs 

are from the interpolation modelling, while the remaining pollutants (endosulfan, 

dioxins, and chlorinated paraffins) are estimations based on the mean deposition 

factor for the entire country. To enable a comparison of PAH data from SMP, the 

PAH-4 totals were also estimated (using the mean deposition factor). All results are 

also presented in Appendix 4. 

 
Table 6. Atmospheric deposition of organic compounds on lakes for each river basin dis-
trict (kg/year, dioxins in kg/year TEQ). Mean values for 2009-2010, rounded to one signifi-
cant figure.  

Mean 2009-

2010 

PAH 

(12) 

PCB HCH DDT PBDE

s 

En-

dosul-
fan 

Chlo-

rinated 
paraf-

fins 

Diox

ox-
ins 

PAH 

(4) 

Bothnian Bay 100 2 0.7 0.3 0.5 2 40 0.003 70 

Bothnian Sea 200 3 1 0.5 0.6 2 40 0.003 30 

North Baltic 100 0.4 0.2 0.2 0.1 0.7 10 0.001 10 

South Baltic  200 0.7 0.3 0.3 0.1 1 20 0.002 20 

Skagerrak and 

Kattegat 

400 3 1 0.8 0.6 2 40 0.003 

40 

Entire country 1,000 9 3 2 2 7 150 0.01 200 

 

Skagerrak and Kattegat RBD is the district receiving with highest depositions for 

all pollutants included in this study. This may be due the district having with the 

broadest open water combined with the fact that deposition was generally greater in 

the south of the country.  
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Table 7. Atmospheric deposition of organic pollutants on land for each river basin district 
(kg/year, dioxins in kg/year TEQ). Mean values for 2009 and 2010, rounded to one signifi-
cant figure. 

Mean 
2009-2010 

PAH 
(12) 

PCB HCH DDT PBDE
s 

En-
dosul-

fan 

 

Chlorin-
ated Par-

affins 

Dioxins PAH 
(4) 

Bothnian Bay 3,000 30 10 5 10 30 700 0.06 1,400 

Bothnian Sea 4,000 50 20 9 10 30 600 0.05 600 

North Baltic 1,000 4 2 2 1 7 200 0.01 100 

South Baltic 3,000 8 4 4 2 10 200 0.02 200 

Skagerrak 
and Kattegat 

3,000 20 8 5 4 10 300 0.02 
300 

Entire Coun-
try 

10,000 100 40 20 30 100 2,000 0.2 3,000 

 

Atmospheric deposition of organic pollutants on land for each river basin district is 

generally higher in the two northernmost districts. This is likely due to the Both-

nian Bay and Bothnian Sea districts having the largest area of the five Swedish 

districts, with a land area (not including inland waters) of 150,000 and 140,000 km
2 

respectively. The Skagerrak and Kattegat RBD, despite their smaller area, also 

receive a greater deposition of the studied organic pollutants, which contribute to a 

generally higher deposition. 

 

Stormwater from urban areas 

The load of organic pollutants from stormwater was estimated using the estimation 

database (Access) created by SMED and presented in Ryegård et al., 2007, con-

taining estimates of phosphorous and nitrogen load. This study uses the Ryegård et 

al., 2007 methodology. The leaching standard values from all types of land use 

were taken from StormTac, http://www.stormtac.com/, for more information see 

Appendix 5. 

 

The pollutants for which estimates were made are: PAH (16 total, naphthalene - 

indeno (1,2,3-cd) pyrene), nonylphenols, PBDEs (47+ 99), di (2-ethylhexyl) 

phthalate (DEHP), hexachlorcyclohexane (HCH) and endosulfan.  

 

There was no information available regarding potential purification effects in reten-

tion basins and wetlands for these specific pollutants, therefore no effect at all was 

attributed to them. As for phosphorous and nitrogen, the load from stormwater 

estimated to be diverted to treatment facilities is not included. For more infor-

mation, see the “Stormwater” section in Appendix 2 Emission sources for metals 

and nutrients to water. Only the load from urban runoff has been estimated here. 

Estimates of contributions from public roads were not included in the study.  

 

Table 8 shows the gross load from stormwater to water in each river basin district. 

As for metals and nutrients, the contribution from urban runoff is greater in the 

http://www.stormtac.com/


  

 38 

southern districts than the northern RBD, which can be explained by the general 

distribution of infrastructure and population in Sweden. 

 
Table 8. Gross load from stormwater per river basin district and pollutant/group of pollu-
tants (kg/year), rounded to one significant figure. 

River basin 

district 

PAH 

(16) 
HCH 

BDE 

(47+99) 
DEHP 

Endo-

sulfan 

4-Nonyl 

phenol 

Bothnian Bay 30 2 0.02 400 1 30 

Bothnian Sea 70 5 0.04 1,000 2 80 

North Baltic 100 8 0.09 2,000 4 200 

South Baltic 100 8 0.1 2,000 5 300 

Skagerrak and 
Kattegat 

200 10 0.2 2,000 9 400 

Total 500 40 0.5 7,000 20 1,000 

       

 

The urban runoff modelling was unable to consider the purification effect of reten-

tion basins and wetlands, so the modelled load may therefore be overestimated for 

pollutants such as, PBDEs that bind more easily to particles and sedimentate. 

 

Atmospheric deposition is a source for organic pollutants occurring to land and is 

included in the leaching from various land uses (agriculture, forests, and urban 

land). Comparing depositions to land (Table 7), we note that HCH load from 

stormwater is likely too high for the Northern and South Baltic and for Skagerrak 

and Kattegat RBDs, where the modelled contribution from stormwater is higher 

than the estimated atmospheric deposition to land in each district (it is also possible 

that the deposition estimates may be underestimated). The use of HCHs has been 

banned in Sweden for a long time and atmospheric long-distance transport and 

deposition is deemed to be the primary pathway for HCHto the Swedish environ-

ment (Hansson and Brorström-Lundén, 2006).  

 

local on-site wastewater treatment  

The majority of Swedish households are connected to M-WWTPs but a fair num-

ber of local on-site wastewater treatment facilities also exist. These facilities are 

probably less effective at purifying persistent organic compounds which could 

mean that these may constitute relevant sources of emissions despite handling a 

relatively much smaller amount of wastewater than M-WWTPs. Based on available 

data it is not possible to estimate these emissions. 

 

Discussion 
Table 9 shows emissions to water for certain organic compounds that have been 

estimated based on data from SMP, screening data, Ek (2011), COHIBA and on 

modelled data for urban water load and atmospheric deposition to water. The depo-

sition to land is also shown in the table (but it should be noted that some of that 
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deposition is included in the modelled load from stormwater), and therefore some 

sources may be double counted if both are used. With the exception of DEHP 

(point sources), all SMP data presented in the table is from industrial facilities (non 

M-WWTPs). Emissions from M-WWTP for some pollutants are estimated using 

other methods but differentiating between E-PRTR facilities and remaining facili-

ties here (according to COHIBA, Ek, 2011 and based on screening data) has not 

been possible.  

 
Table 9 Compiled load of organic pollutants on water (kg/year, dioxins kg/year TEQ). Point 
sources under PRTR, remaining diffuse sources (M-WWTPs and industrial facilities), and 
the modelled diffuse sources are shown. For comparison, atmospheric deposition to land 
is also included. 

Type of 

emission 

Point Diffuse Point 

+diffuse 

Point 

+diffus

e 

Point 

+diffuse 

Diffuse  Diffuse  Diffuse 

Pathway Ind+ M-

WWTP 

2009-

2010 

Ind 

2009-

2010 

M-WWTP M-

WWTP 

M-WWTP Atm. 

deposi-

tion to 

lakes 

Urban 

runoff 

Atm dep-

osition to 

land 

Data 

source 

SMP SMP COHIBA Screen-

ing 06-

10 

Ek (2011) Present 

study 

Present 

study 

Present 

study 

PAH (4)
4
 100-200

3 
10-50

3 
- - 70 200  3,000 

PAH (other)      1,000
5
 500

6
 10,000

5
 

PBDEs (47, 

99, 100) 

- - 0-0.6 0.5 - 2 0.5
1
 30 

Nonylphenols 5-30
3 

1-2
3 

20-70 300 400 - 1000 - 

Dioxins - 0.00001-

0.00003
3 

0.05-0.4
2
 - - 0.01 - 0.2 

DEHP 200-300
 

4-9
3 

- 600 300 - 7,000 - 

PCB (summa 

7) 

-
 

0.003-0.08
3
 - - - 7 - 100 

HCHs (alpha, 

gamma) 

- - - - - 3 40 40 

DDT (Total 

DDT, DDE, 

DDD) 

- - - - - 2 - 20 

Endosulfan 

(alpha, beta) 

- - 0-4 - - 7 20 100 

Chlorinated 

paraffins 

(SCCP) 

- - - - - 150 - 2,000 

1
 not BDE 100 

2 including dioxin like PCB 

3 only emissions from industrial facilities, not M-WWTPs 

4 PAH (4)-benzo (a) pyrene, benzo (b) fluoranthene, benzo (k) fluoranthene and indeno (1,2,3-cd) 

pyrene 

5 PAH (12), PAH (12), Total 12 (phenanthrene-indeno (1,2,3-cd) pyrene) 

6 PAH (16), PAH (16), Total 16 (naphthalene-indeno (1,2,3-cd) pyrene). 
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PAHs are formed during incomplete combustion and from tire wear, occurring in 

heightened levels in urban environments, as clearly shown in national environmen-

tal monitoring (Air database, www.ivl.se, data not shown here). Comparing PAHs 

from various sources is difficult as totals include varying amounts of different 

compounds. E-PRTR requires PAH-4 ((benzo(a) pyrene, benzo(b) fluoranthene, 

benzo(k) fluoranthene, and indeno (1,2,3-cd) pyrene)), the environmental monitor-

ing system measures PAH-12 (phenanthrene- indeno (1,2,3-cd) pyrene) and the 

StormTac database standard values for stormwater are state in PAH-16 (naphtha-

lene - indeno (1,2,3-cd) pyrene).  

 

Based on the environmental monitoring data it was possible to differentiate PAH-4 

from the remaining eight. Standard values for each of the four PAH compounds 

required under E-PRTR were not available in several land uses as reported in 

StormTac and could therefore not be used. Still, the results in this study indicate 

that diffuse emissions of PAHs, such as atmospheric deposition directly on water 

and stormwater, are significant pathways for its presence in the environment. Ur-

ban runoff is therefore a possible diffuse source of PAHs to water. Emissions from 

M-WWTPs might also be a source (Ek, 2011), but this reporting is incomplete. 

Industrial processes (point sources) also contribute to the load on water. The total 

gross load of PAH-4 on water (both diffuse and point source) as estimated in this 

study were about 500 kg/year. An additional 500 kg (in the form of PAH-16) 

comes from stormwater. 

 

Since the 1970s, PBDEs has been used in various goods and products (electronics, 

plastics, textiles, and furniture). But now, use of penta-BDE (47, 99, 100) is banned 

in the EU (KemI, 2011a). PBDEs are included in the national environmental moni-

toring of organic pollutants in air and precipitation, and despite the ban, these sub-

stances are detectable in air and in deposition at all sampling sites in Sweden (Air 

database, ivl.se). Findings in the COHIBA project show that the use of goods and 

products containing PBDEs is a significant source of its occurrence in indoor air, 

which is then passed outdoors. Of the emissions to water estimated in this study, 

atmospheric deposition is the primary source of PBDEs, also stormwater was esti-

mated as a significant source. In this study only levels of BDE 47 and 99 were 

modeled, this since standard values for BDE 100 were not available in the 

StormTac database. Based on data from environmental monitoring, it is possible to 

estimate that deposition of BDE 100 represents approximately 25% of the total of 

47, 99, 100. If the emission totals from stormwater are increased 25%, the load 

from stormwater for all three congeners is approximately 0.6 kg/year. The total 

load from all sources of PBDEs on water included in this study was about 3 

kg/year. A relatively low figure. For example, in 2008 Jonsson et al., estimated that 

total emissions from goods for just Stockholm in 2005 were at about 800 kg. 

Though, this was emissions to all media – land, water, and air. 

 

The use of nonylphenols has been heavily regulated in Sweden and the EU (see 

Subproject 3). Municipal treatment plants may represent a significant source of 
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nonylphenols to water but current reports to E-PRTR lack any such data. Based on 

estimates made in COHIBA project as well as in this report, the annual emission of 

nonylphenols to water is approximately 20 to 400 kg. The estimated load of 

nonylphenols from stormwater is about 1 ton/year. The use of goods and products 

(detergents, rubber, paints, adhesives, concrete, etc.) containing nonylphenols can 

contribute to these emissions (Björklund, 2011). Nonylphenols have not been de-

tected in air and deposition in currently available studies from the screening data-

base, making it difficult to compare emissions from stormwater to potential atmos-

pheric contributions (screening database, ivl.se). This study shows that total emis-

sions of nonylphenols to water are at about 1.4 tonnes/year. 

 

DEHP is a plasticizer in e.g. PVC plastics that, based on the results of this study, 

has about the same pattern of emissions as nonylphenols. DEHP exists in many 

products (plastic pipes, cables, etc.) and is used broadly in society (Björklund et al., 

2007). There are large stockpiles of it and this will contribute to its spread in the 

environment for a long time to come, though usage in Sweden is decreasing in 

recent years. Jonsson et al., (2008) estimated that 23,000 tonnes are stockpiled in 

Stockholm alone, and emissions for 2002 were about 30 tonnes. The greatest ma-

jority of both emissions and the stockpiles by far were PVC plastics in floors and 

cables. Emissions of DEHP from treatment facilities were estimated in this report 

at approximately 300 to 600 kg and dispersion from stormwater at an additional 7 

tonnes (Table 9). This data and other studies (Jonsson et al., 2008) suggest that 

DEHP is spread through diffuse emission and that the use and stockpiling of goods 

that contain this plasticizer has a significant impact on its release to the environ-

ment. The total emission to water based on this study was estimated at about 7.5 

tonnes/year. 

 

Dioxins formed unintentionally by incomplete combustion are emitted to water 

through industrial point sources and diffusely through e.g. atmospheric deposition. 

The contribution from stormwater could not be estimated since the standard levels 

in the StormTac database were unavailable. Based on this study, total emissions of 

dioxins to water were estimated at about 0.01 kg/year. For the remaining pollutants 

in this study, there is too little data available and a comparison of various emissions 

sources is therefore difficult to perform.  

 

There are several uncertainties in the results compiled in Subproject 2. It is likely 

that data available in the SMP indicates that organic pollutants are underreported to 

the E-PRTR. The data used for estimating atmospheric deposition has uncertain 

quality in several instances, from sampling (1 m
2 
sized area) to uncertainties in the 

chemical analysis and in actually estimations (for both methods used), all of which 

can be significant. For the stormwater, standard values may be inaccurate. Moreo-

ver, the purification effects that retention basins may have on organic pollutants 

should also be determined.  
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This study was erformed on a small number of organic compound and emission 

sources. The methodology needs to be developed further to improve the data sets 

(as for purification effects of retention basins). Furthermore, there is not enough 

data in the data sets to verify the modelling. Other sources of organic pollutants to 

water, such as leaching from various types of land use (agriculture, forests) and 

emissions from local on-site wastewater treatment should also be included in order 

to establish as comprehensive understanding of loads on water as possible. Several 

large M-WWTPs still do not report emissions of organic compounds to water, 

which means these are data are underreported in the E-PRTR, as shown in Table 9.  
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Subproject 3. Nonylphenols and 
nonylphenol ethoxylates from var-
ious product groups 

Subproject 3 ‘Nonylphenols and nonylphenols ethoxylates from various product groups’ is 

designed for two purposes: 1) To obtain data regarding emissions of nonylphenols (NP) 

and nonylphenol ethoxylates (NPEs) from a range of goods and products, such as cleaning 

products, glues, paints, pesticides, and textiles; and 2) To estimate total emissions of these 

into the environment, which is not currently available on Swedish Pollutant Release and 

Transfer Register (S-PRTR). Project methodology is based on that developed in the SMED 

study ‘Releases of Nonylphenols and Nonylphenol Ethoxylates from the use phase of end 

products’ in 2008 (Hansson et al., 2008).  

 

Background 
The primary source of NP release to the environment is thought to be NPEs, which 

when released in or emitted to the environment and are biodegraded into NP 

(OSPAR, 2001). 

 

Sweden has restrictions regarding NP and NPEs based on the EU Directive ‘Re-

strictions on the marketing and use of certain dangerous substances and prepara-

tions (nonylphenols, nonylphenol ethoxylates and cement)’ (2003/53/EU)
6
. This 

Directive (in force as of January 2005), restricted the release of NP and NPEs for 

marketing or use as a substance or co-formulant in preparations in concentrations 

of 0.1 or higher by mass for the following purposes: 

 

1) Industrial and institutional cleaning except 

 Controlled closed dry cleaning systems where the washing liquid is recy-

cled or incinerated. 

 Cleaning systems with special treatment where the washing liquid is recy-

cled or incinerated. 

2) Domestic cleaning. 

3) Textiles and leather processing except: 

 Processing with no release into wastewater.  

 Systems with special treatment where the process water is pre-treated to 

remove the organic fraction completely prior to biological wastewater 

treatment (degreasing of sheepskin).  

4) Emulsifier in agricultural teat dips. 

5) Metal working except 

 Uses in controlled closed systems where the washing liquid is recycled or 

incinerated. 

                                                      
6
 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2003:178:0024:0027:en:PDF 
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6) Manufacturing of pulp and paper. 

7) Cosmetic products. 

8) Other personal care products except 

 Spermicide. 

9) Co-formulants in pesticides and biocides. 

 

Total Swedish consumption of NPEs in the 1980s was approximately 3,000 tonnes. 

Detergents were the primary area of use for NPEs at that time. Regulation reduced 

the amounts of NPEs in cleaning products so that by 2009 emissions of NPEs from 

these products in Sweden was only a few tonnes. Now, the primary national con-

sumption of NPEs is in manufacture of emulsion binders for paints. Total con-

sumption of NPEs (counting imports plus production minus exports), for 1995 to 

2009, according to the Kemikalieinspektionen (the Swedish Chemicals Agency, 

KemI), is illustrated in Figure 15. The negative consumption for 2005 and 2006 is 

due to exported quantities exceeding import and production quantities for the year. 

Figure 16 illustrates a material flow analysis for NPEs in 2009. The figure is from 

KemI. 

 

 
Figure 15. Consumption of nonylphenol ethoxylates in Sweden, source Products Reg-
ister, KemI

7
. The negative consumption measured for 2005 and 2006 is due to export-

ed quantities exceeding import and production quantities for the year.   

 

                                                      
7
http://kemi.se/en/Innehall/Statistik/Kortstatistik/Kortstatistik-over-amnen-och-

amnesgrupper/Nonylfenoletoxilater/ 



  

 45 

 
Figure 16. Material flow analysis for NPEs in 2009, source Product Register, KemI

8
. 

”..” indicates data regarding volume, type of product, or type of use is maintained but 
cannot be published due to confidentiality issues. 

 

Prevalence in the environment 
Table 10 illustrates the prevalence of NP and NPEs in environmental matrices such 

as biota, air, soil, sediment, and water. The data are obtained from the national 

                                                      
8
 https://apps.kemi.se/flodessok/floden/_flodenbild/floden.cfm?ID=1152 
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screening database (www.ivl.se) and includes findings from several national and 

regional surveys conducted between 2001 and 2010.  

 

Nonylphenols (4-n-nonylphenol and branched 4-nonylphenol) and their ethoxylates 

(4-nonylphenol-mono-ethoxylat and 4-nonylphenol-di-ethoxylat) were found in 

only a few biota, air samples, soil, surface water and ground water sampling in the 

surveys considered.  

 

4-n-nonylphenol was not found in sediment samples from background locations 

and urban locations. Levels of branched 4-nonylphenol were generally higher in 

tested soil samples compared to the levels of ethoxylates. The highest concentra-

tions of nonylphenols and their ethoxylates occurred in sediment from locations 

near potential point sources. 

 
Table 10. NP and NPEs levels in environmental samples (National Screening database, 
www.ivl.se). lw = lipid weight, dw = dry weight, ww = wet weight 

Substance Unit 
4-n-
nonylphenol 

Branched 4-
nonylphenol,  

4-

nonylphenol-
mono-
ethoxylate 

4-

nonylphenol-
diethoxylate 

CAS no.   104-40-5 84852-15-3 9016-45-9 9016-45-9 

Biota           

European perch, 

European flounder, 
Herring ng/g lw <2 <10 <20 <10 

Earthworms ng/g ww 48       

Forest vole ng/g lw   <3,000-9,800     

Air           

Background ng/m3 <0.05 <0.25 <0.25 <0.25 

Urban  ng/m3 <0.05 <0.25-2.9 <0.25 <0.25 

Soil           

Soil ng/g dw <1 10-60 <5 <14 

Sediment           

Background sedi-

ment ng/g dw <19 64-560 240 300 

Urban ng/g dw <2 <10-350 <30-500 <6-88 

Potential point 
sources ng/g dw <0.3-28 7.3-7,700 13-870 1.3-340 

Water           

Surface water µg/L <0.01 <0.1-3.5 <0.02 <0.01 

Ground water µg/L   <0.01-0.58 <0.05 <0.01 

 

Data sources 
Products register 

The Swedish Products Register has been maintained since the 1970s and currently 

includes information regarding approximately 150,000 chemical products. The 

http://www.ivl.se/
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Swedish Chemicals Agency (KemI) is the authority responsible for maintaining the 

Products Register. This is updated annually through reporting by 2,500 notifying 

companies. The information published in the Products Register is processed under 

Public Access to Information and Secrecy Act (SFS 2009:400
9
). The following 

information is required for chemical products and similar: 

 Product function – what the product is used for. 

 Area of Use – the sector to which the product was sold. 

 Classification – risk phrases/symbol letters. 

 Preparations – co-formulants, CAS Registry number. 

 Quantity. 

 Percentage of the product exported. 

 Origin – import, manufacture. 

 

Companies submit notification of activity to the Products Register when they: 

1. Commercially manufacture or tranship into Sweden certain chemical prod-

ucts or biotechnical organism, 

2. Package, repack or change the name of chemical products or biotechnical 

organisms for further conveyance under a separate name, 

3. Produce preparations (co-formulations) of chemical products or biotech-

nical organisms for further conveyance, 

4. Manufacture or tranship chemical pesticides to Sweden. 

 

Reporting an activity to the KemI Product Register is required as soon as possible, 

but no later than when the activity is initiated, regardless of the quantity of reporta-

ble product that the company produces or tranships to Sweden. 

 

Companies are also required to report annually the quantity of reportable product, 

de-notify/re-notify the product, notify of changes to product information and chem-

ical composition. The information is required to be submitted to KemI no later than 

28 February in the year after the activity year
10

. 

 

Foreign trade and production of commodities and industrial services 

Statistics Sweden (SCB) maintains data of imports, exports (Foreign trade - exports 

and imports of goods), and domestic production of goods (Production of commodi-

ties and industrial services). Both of these statistical compilations are maintained in 

accordance with the EU Combined Nomenclature, CN. This classification system 

applies to all EU member states as a common detailed division of goods that are 

traded within and outside the EU
11

. CN numbers are assigned to 21 sections (I - 

XXI) each with chapters and subsections, which match the groupings of CN num-

ber specific to each good. CN numbers are hierarchical from two to eight numerals, 

                                                      
9
 http://www.notisum.se/rnp/sls/lag/20090400.htm 

10
 http://kemi.se/Documents/Publikationer/Trycksaker/Faktablad/FbProdregisterOkt10.pdf 

1111
 Certain changes in the CN are implemented every year-end, including for reasons of matching 

changes to product development. These changes most often involve the highest detail prodcut level. 

This can cause difficulty in comparisons over time for specific CN numbers. 
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and there are approximately 14,000 CN numbers to describe goods on the most 

detailed level.  

 

These foreign trade statistic differ for trade with third (non-EU) countries and for 

trade with the EU. Trade with third countries is collected by Swedish Customs 

(Tullverket) in customs declarations, which are then supplied to SCB. Trade within 

the EU is collected within the framework of Intrastat which is a sample survey 

where information is collected directly from the companies by SCB. Some 15,000 

companies are included in this survey and report monthly their import and export 

of goods to other EU member states. All companies with an annual import or ex-

port to or from EU member states exceeding SEK 1.5 million per year are included 

in the survey. 

 

Domestic production of goods in Sweden is primarily collected in statistics under 

Production of commodities and industrial services
12

. These statistics cover manu-

facturing sectors only. Textile manufacturing is mostly included in divisions 13 – 

Manufacture of Textiles, 14 - Manufacture of wearing apparel, and 15 - Manufac-

ture of leather and related products, as per the sector classifications in SNI2007 

(the Swedish Standard Industrial Classification, based on the EU NACE structure).  

 

Population statistics 

SCB reports statistics regarding the Swedish population on a monthly, quarterly, 

semi-annual, and annual basis. This contains data on population and demographic 

changes. Population statistics are based on data related to registered residents as 

provided by the Swedish Tax Agency (Skatteverket) to SCB
13

.  

 

Methodology 
Emissions of NP/NPEs, expressed as NP equivalents, to air, wastewater to treat-

ment plants, and to soil for the product groups Paint and Inks, Cements, Pesticides, 

and Cleaning products were calculated using the following equation: 

 

E = AD * EF 

 

E= emissions 

AD = Activity data; quantity imported + quantity produced – quantity exported 

EF = Emissions factor 

 

The pollutants 

The NP and NPEs included in the study are contained in Table 11. New CASRNs 

have been added as compared to the substances identified in the 2008 SMED study 

(Hansson et al., 2008). This is because CASRN 25154-52-3 previously included 

                                                      
12

 http://www.scb.se/Pages/ProductDocumentations____19165.aspx 
13

 http://www.scb.se/Pages/Product____25785.aspx 

http://www.scb.se/Pages/ProductDocumentations____19165.aspx


  

 49 

nonylphenols, but now covers only straight-chain nonylphenols. The new CASRN 

is for branched nonylphenols with alkyl chains. 

 
Table 11. NP and NPEs included in this study. 

Pollutant 

group 

CASRN.  Name 

NP 104-40-5 Phenol, 4-nonyl, straight para position 

 25154-52-3 Phenol, nonyl, straight, not necessarily para position 

 84852-15-3 Phenol, 4-nonyl, branched para position 

 90481-04-2 Phenol, 4-nonyl, branched 

  Isononylphenol (mixed isomers) 

NPEs 127087-87-0 Poly(oxy-1,2-ethanediyl), α-nonylphenyl-ω-hydroxy-, branched 

 26027-38-3 Poly(oxy-1,2-ethanediyl), α-4-nonylphenyl-ω -hydroxy- 

 37205-87-1 Poly(oxy-1,2-ethanediyl), α-isononylphenyl-ω-hydroxy-,- 

 68412-54-4 Poly(oxy-1,2-ethanediyl), α-onylphenyl-ω-hydroxy-, branched 

 9016-45-9 Poly(oxy-1,2-ethanediyl), α-nonylphenyl-ω-hydroxy-- 

 

NONYLPHENOL EQUIVALENTS 

To be able to relate NPEs to NP, the nonylphenols ethoxylates must be recalculated 

to equal NP. This is done using the molar mass of the substances. Molar mass for 

NP is 220 g/mol and for NPEs with eight ethoxilate groups it is 572 g/mol. Table 

12 shows some uses of NPEs with varying length alkyl chains with examples of 

products and conversion from NPEs NPequ (Månsson et al., 2008). 

 
Table 12. Examples of uses for NPEs with varying numbers of ethoxylate groups, and 
examples of conversion factors to NPequ. Source: Månsson et al, 2008. 

Use Products Number of etoxylate 

groups 

NPequ 

Cleaning 

product 

Cleaning agents, 

degreasing agents, 
textiles 

<10 m*= 8 

NP:NPEs≈2:5 
10 kg NPEs ↔ 4 kg NPequ 

Emulsifier Cosmetics 10-30 m* = 20 

NP:NPEs ≈1:5 
10 kg NPEs ↔ 2 kg NPequ 

Dispersing 
agents 

Paint, biocides, 
adhesives 

30-80 m* = 40 
NP:NPEs ≈1:10 

10 kg NPEs ↔ 1 kg NPequ 

* = total ethoxylate groups 

 

Activity data 

THE PRODUCT REGISTER 

Activity data for the product groups of cleaning agents, adhesives, paints and inks, 

and pesticides were taken from the Product Register for 2007 to 2010. The activity 

data is calculated as follows: 

 

AD = Quantity imported + quantity produced – quantity exported 
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Table 13 contains the statistical codes included in the sampling of the Product Reg-

ister for these four product groups. The activity data was compiled by KemI at a 

comprehensive level in order to avoid confidentiality issues related to the data. The 

selected sampling criteria simplifies the analysis for KemI, which enables cost 

effective repetitive series using an established sampling function for the selected 

criteria. KemI has double-checked that the selected methodology, separating by 

statistical code, does not cause important sources to be missed. For example, rins-

ing agents, code S25, could be added to cleaning agents, but there are no quantities 

of NP/NPEs for that statistical code registered for the years under consideration. 

This is therefore unnecessary for sampling in the study. 

 
Table 13. The statistical codes included in each product group. The sample includes all 
underlying statistical codes. 

Cleaning agent Adhesives Paint and inks Pesticides  

R10 L10 M05+T15  B15 + B16 

 

‘Surface active agents’ are not included in the sample since this would involve 

double counting by including these products, as their product groups are used fur-

ther in manufacturing intermediate products that are then components of paint 

products. The sample also excludes so-called ‘renamed’ products. These are de-

fined as products that are imported by a company for the purpose of being repack-

aged for further marketing under a different name. These kinds of products are 

registered twice in the Product register and adding them to the sample for both 

product names would result in double counting of the product. Table 14 identifies 

quantities of NP and NPEs (tonnes) for the product groups that were retrieved from 

the Product Register for 2007 to 2010.  

 
Table 14. Quantity NP and NPEs (tonnes) in each product group, 2007 to 2010. 

Year Product NP and 

NPEs 

NP NPEs  Unit 

2007 Paint  30.81 8.41 22.40 Tonnes 

2008 Paint  18.15 3.63 14.52 Tonnes 

2009 Paint  12.64 5.80 6.84 Tonnes 

2010 Paint  10.02 3.50 6.52 Tonnes 

2007 Adhesives  1.36 0.48 0.88 Tonnes 

2008 Adhesives  1.58 0.58 1.00 Tonnes 

2009 Adhesives  1.50 0.58 0.92 Tonnes 

2010 Adhesives  1.50 0.61 0.89 Tonnes 

2007 Pesticides 2.18 0.02 2.16 Tonnes 

2008 Pesticides 2.47 0.07 2.40 Tonnes 

2009 Pesticides 2.88 0.08 2.80 Tonnes 

2010 Pesticides 4.31 0.03 4.28 Tonnes 

2007 Cleaning agents 3.57   3.57 Tonnes 

2008 Cleaning agents 3.17   3.17 Tonnes 
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2009 Cleaning agents 3.11   3.11 Tonnes 

2010 Cleaning agents 2.53   2.53 Tonnes 

 

FOREIGN TRADE AND PRODUCTION OF COMMODITIES AND INDUSTRIAL 

SERVICES 

Activity data regarding textiles were taken from the ‘Foreign trade’ and ‘Produc-

tion of commodities and industrial services’ statistics. Section XI in the Combined 

Nomenclature includes ‘Textiles and textile articles’.  

 

Data covering imports and exports of textiles and textile articles were taken from 

the Foreign Trade statistics maintained by the SCB
14

. The country of origin for all 

imports cannot be determined. When these products originate in third countries, 

they can be transhipped within the EU, so the country of origin is then where the 

product was transhipped, rather than the third country outside the EU. This can 

lead to overstating imports from EU member states and understating imports from 

third countries.  

 

It is generally assumed that NPEs are washed out of textiles during the first year of 

use (Månsson et al., 2008). Based on this assumption only data covering the net 

inflows of textiles are needed. As the only available emission factors are for appar-

el, the net inflow of apparel is then for this (Chapters 61, 62 and 6303, 6304 as 

below) and not all groups of textiles. Textiles are covered in chapters 50 to 63, but 

the following relevant chapters are included: 

 Chapter 61: Articles of apparel and clothing accessories, knitted or crocheted 

 Chapter 62: Articles of apparel and clothing accessories, not knitted or crocheted 

 Chapter 63:  

o Only CN6301 Blankets and travelling rugs (excl. Bedspreads and 

bedding and similar),  

o CN 6302 Bed linen, table linen, toilet linen and kitchen linen (excl. 

floor cloths, dishcloths, dusters and similar),  

o CN6303 Curtains (drapes), interior blinds; curtain or bed valances 

(excl. awnings),  

o CN6304 Other furnishing articles, (excl. blankets and travelling 

rugs; bed linen, table linen, toilet linen, kitchen linen and similar; 

curtains, interior blinds, and drapes; curtain or bed valences; bed-

spreads and lampshades, bedding and similar as specified in CN 

9404). 

 

No data is available as to whether NPEs are found in other textiles. Therefore, the 

estimates in this report may be low. Levels of these vary widely between articles of 

apparel, making it difficult to estimate the levels in other textiles. Therefore, the 

                                                      
14

 For more information regarding foreign trade see http://www.scb.se/Pages/Product____7220.aspx 

Sampling from the statistical database can be done via http://ssd.scb.se 

http://www.scb.se/Pages/Product____7220.aspx
http://ssd.scb.se/
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underestimation resulting from this methodology is also difficult measure. The 

foreign trade statistics collects data regarding trade in product per CN number in 

value (SEK) and weight (tonnes), and occasionally using an alternate unit. The 

statistics for Production of commodities and industrial services collects data in 

value (SEK) and quantity. However, instead of weight in tonnes, quantities for 

certain CN numbers may be specified in alternate units such as in pieces or 1,000 

pieces or square meter. To estimate net inflows in tonnes, these quantity data must 

be converted to tonnes.  

 

SMED previously published a thorough description of the various textile flows in 

their 2011 report ‘Survey of Quantities ad Flows of Textile Wastes’ SMED (2011). 

The report states that “The largest proportion of net inflows for textile products 

into Sweden results from imports”. These statistics report no domestic production 

at all for certain types of textile groups (such as baby clothing, blankets and bed 

sheets). The report shows that domestic production represents only approximately 

2.15% of the net inflows.  

 

Net inflows are calculated as imports – exports + production, as noted above. No 

data for measurements in tonnes is available for apparel in the production statistics. 

Since production is so small, the net inflows can be estimates as:  

 

Net inflows textiles (tonnes) = quantity imported (tonnes) – quantity exported (tonnes) 

 

This assumption should cause a small source of error due to the smaller domestic 

production addition to net inflows (approx. 2%). This methodology, though, is the 

most cost effective way to estimate net inflows and enables easy repetitive series. 

Trying to include this Swedish domestic production would require estimating data 

in tonnes based on monetary values, which is seen as leading to greater than 2% 

uncertainty. It is also unlikely that Swedish textile production contains NPEs since 

this chemical has been widely discussed. 

 

Table 15 shows the net textile inflows as calculated using the equation above for 

2007 to 2010. This identifies a clear decrease in net textile inflows for 2009. This 

reflects the general weak economic condition both nationally and internationally at 

that time. 

 
Table 15. Net inflows of textiles in tonnes (three figures), 2007 to 2010. Data from Foreign 
trade, SCB. Net inflows are estimated as imports – exports due to the very small amounts 
of domestic production and the difficulties in creating production statistics measured in 
tonnes. Values are rounded to three figures. 

Year Net inflows (tonnes) 

2007 124,000 

2008 126,000 

2009 114,000 

2010 123,000 
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Table 16 shows the distribution between imports, exports and net inflows in tonnes 

for CN 61, 62, 6301, 6302, 6303 and 6304 for 2009 and 2010. 

 

 
Table 16. Imports, exports and net inflows of textiles 2009 and 2010 (tonnes). Data from 
Foreign trade, SCB. Net inflows are calculated as imports – exports due to the very small 
amounts of domestic production and the difficulties in creating production statistics 
measured in tonnes.  

 2009 2010 

CN 
Imports, 

tonnes 

Exports, 

tonnes 

Net inflows, 

tonnes 

Import, 

tonnes 

Export, 

tonnes 

Net inflows, 

tonnes 

61 59,048 11,794 47,254 65,363 14,045 51,318 

62 50,922 12,629 38,293 57,572 14,874 42,698 

6301 3,391 982 2,409 4,139 1,283 2,856 

6302 22,689 4,987 17,702 22,917 4,453 18,464 

6303 7,462 1,780 5,682 7,291 1,830 5,461 

6304 3,922 1,667 2,255 4,099 1,568 2,531 

Total   113,595   123,328 

 

A search using ‘country of consignment’ for imports to Sweden under these CNs 

(from EU and third countries) shows that 75% of all textile imports are from third 

countries. As stated above, reporting the country of origin for all imports main-

tained in the Foreign trade statistics is not possible (see Foreign trade and produc-

tion of commodities and industrial services). This, therefore, makes it difficult to 

determine the volumes of textile imports from the EU that were actually manufac-

tured in the EU (where restrictions regarding NPs in production processes are in 

effect). 

 

POPULATION STATISTICS 

Table 17 shows the population statistics from SCB for Sweden for 2007 to 2010. 

 
Table 17. Population statistics, Sweden 2007 to 2010. Source: SCB 

Year Population 

2007 9,182,927 

2008 9,256,347 

2009 9,340,682 

2010 9,415,570 

 

Emission factors 

Hansson et al., (2008) compiled emission factors for various product groups from 

the literature. Most of these emission factors were taken from the EU risk assess-

ment report (ECB, 2002) regarding nonylphenols. These emission factors are used 

in the emissions estimates conducted in this subproject, see Table 18. All of these 

emission factors and assumptions are uncertain. The emission factors taken from 

the ECB (2002) report are not specific to NP or NPEs, rather are developed for the 

purpose of conducting environmental risk assessments regarding: 
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 Newly identified substances 

 Priority existing pollutants and active substances 

 Co-formulant substances in pesticides. 

 

The emission factors compiled by Hansson et al., (2008) were compared against 

the emission factors used in the EU COHIBA project (Andersson et al., 2012b). 

Where the emission factors from these projects do not agree, a test calculation was 

done using the emission factors from COHIBA in order to compare the results 

from using both. Table 19 shows the emission factors, related to population totals 

added from COHIBA. The calculations for textiles used in COHIBA used assump-

tions based on Seppänen (2010) that 50% of the imported textile quantities contain 

NP or NPEs. 

 
Table 18. Emission factors for NP/NPEs in selected product groups compiled by Hansson 
et al., 2008. 

Products EFair EFinput 

wastewater  

EFsoil Unit Source Remarks 

Paint and 
inks 

 0.005   kg/kg ECB, 
2002 

Identical to 
COHIBA 

Adhesives   0.01   kg/kg ECB, 
2002 

Identical to 
COHIBA 

Pesticides 0.05 0.1 0.85 kg/kg ECB, 

2002 

Identical to 

COHIBA 

Cleaning 

agents 

0.0025 0.9   kg/kg ECB, 

2002 

Not identical to 

COHIBA 

Textiles   0.25   kg/ton Hansson 

et al., 
2008  

Not identical to 

COHIBA 

 

 
Table 19. Emission factors for NP equivalents used in COHIBA. Note that the emission 
factors from COHIBA regarding textiles are states as a range. 

Products Assump-

tion 

EFInput  

wastewater 

Unit Source 

Cleaning 

agents 

 0.16 g NPequ 

/resident 

Petersson et al., 2012 based 

on Andersson et al., 2006 

Textile  0.5* 0.9 – 2.1 g NPequ 
/resident 

Assumption that 50% is based 
on Säppinen 2010, and EF 

from COHIBA (Andersson et 
al., 2012 (from Månsson et al., 
2008) 

* = 50% of imported textiles contain NP or NPEs based on Säppinen 2010 (Andersson et al., 
2012). 

 

Result and discussion 
It is important to point out that the results outlined below are highly uncertain since 

the estimates are based on general emission factors and a variety of assumptions. 

We can note that these results do generally agree with the findings in COHIBA 

(2012), though this can be attributed to having mostly used the same emission fac-

tors. However, a difference from the COHIBA is that they studied more product 
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groups as compared to this subproject. However, it can be noted that the product 

groups that provide the largest contribution to the COHIBA study are the same as 

those covered in this study. 

 

Figure 17 illustrates NP emissions to air, expressed as NPequ, for various product 

groups for 2007 to 2010. The diagram shows that these emissions to air are rela-

tively limited. The total annual release to air from those sources included in the 

study remain between 15 to 25 kg per year. The largest source for this is pesticide 

use, followed by cleaning products. These findings correspond with the fact that 

NP has not been found in various air and deposit samples in scientific studies (Na-

tional screening database, www.ivl.se). Subproject 2 estimated that approximately 

1 tonne NP enters the water environment through surface run off and that deposits 

from the atmosphere (pesticides and cleaning products use) may contribute to this 

load.  

 

 
Figure 17. NP emissions to, as NPequ, in Sweden for various product groups for 2007 to 
2010. 

 

Figure 18 illustrates NPequ emissions via input wastewater to water treatment plants. 

The diagram shows that the primary source of NPequ to wastewater treatment plants 

are textiles, followed by cleaning products.  

 

Based on ECB (2002), 35% of the released quantities of NP enter surrounding 

waters and 34% is in treatment plant sludge. Månsson et al. (2008) states that 30% 

of input NPequ remains in treatment plant sludge in the Stockholm area. According 

to Ahel et al., in Månsson et al. (2008) 20% of NPequ is separated in the sludge, less 

than 40% is considered to be biodegraded, and 40% enters surrounding waters. 

Based on information in the above sources, the expectation is that approximately 

35-40% of NPequ entering wastewater treatment plants is emitted to surrounding 

waters. A test calculation based on the findings illustrated in Figure 18 and the 
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assumption that approximately 35-40 % of the NPequ entering wastewater treatment 

plants reaches the surrounding waters arrives at a total NPequ release to water of 

approximately 2.4 to 3.0 tonnes per year for 2007 to 2010, see Table 20. 

 

 

 
Figure 18. NP emissions via wastewater to treatment plants, as NPequ, in Sweden for vari-
ous product groups for 2007 to 2010. 

 
Table 20. NPequ emissions (kg/year) from wastewater treatment plants to surrounding wa-
ters (two figures). Based on the assumption that 35% (ECB, 2002) and then 40% (Ahel et al. 
in Månsson et al. (2008)) of NPequ in input wastewater to treatment plants reaches sur-
rounding waters.  

Year NPequ (kg/year) NPequ (kg/year) 

Assumption 35% reaches surrounding waters 40% reaches surrounding waters 

2007 2,700 3,000 

2008 2,600 3,000 

2009 2,400 2,700 

2010 2,500 2,900 

 

These findings do not agree with those of Subproject 2. There, the annual NP emis-

sions from wastewater treatment plants (during the period) was between 20 to 400 

kg/year and the corresponding emissions of NPEs were 10 to 900 kg per year (see 

Table 3). Converting NPEs to NPequ based on the assumption that NPEs are at-

tributable to textile use and cleaning agents brings a resulting annual NPequ emis-

sion between 20 to 800 kg. The difference between these methods can be caused by 

several factors. One possible explanation is that the emission factor and/or activity 

data are overstated, another explanation is the percentage distribution between 

matrices noted above is not correct. It is also possible that the emissions estimates 

based on the national screening database is not correct. However, further study was 

not possible within the framework of this project. 
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Table 21 shows the test calculation results using the emission factors related to 

population figures from COHIBA and results using emission factors from Hansson 

et al. (2008). The table shows that emissions calculated using emission factors from 

Hansson et al. (2008) via wastewater are within the ranges of the same calculations 

using the emission factors from COHIBA (Pettersson et al., 2012). Regarding 

cleaning products, however, the table shows that results from the different esti-

mates diverge. Using the emission factors from COHIBA shows that the emissions 

remain at a constant level despite the increase in population. But, using the meth-

odology of Hansson et al. (2008) shows a reduction in the activity data from the 

Product Register, which affects changes in emissions. It should be noted that the 

results from using both methodologies are within the same order of magnitude. 

 
Table 21. Results related to calculations for cleaning products and textiles for 2007 to 2010 
using emission factors from COHIBA, 2012 and Hansson et al., 2008. Note that the emis-
sion factor from COHIBA for textiles is specified as a range. 

Products Year Wastewater 
NPequ (kg) 

Wastewater 
NPequ (kg) 

EF used  COHIBA, 2012 Hansson et al., 

2008 

Cleaning products 2007 1,500 1,300 

 2008 1,500 1,100 

 2009 1,500 1,100 

 2010 1,500 900 

Textiles 2007 4,100 – 9,600 6,200 

 2008 4,200 – 9,700 6,300 

 2009 4,200 – 9,800 5,700 

 2010 4,200 – 9,900 6,200 

 

Figure 19 illustrates NPequ emissions to soil from each product group for 2007 to 

2010. The diagram shows that NPequ emissions to soil are from pesticides only as 

estimated with the emission factors used in this study.  
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Figure 19. NP emissions to soil (NPequ) in Sweden for various product groups for 2007 to 
2010. 
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Subproject 4. Analysis of reported 
data for air and water, compared 
diffuse emissions 

Background 
Subproject 4 was designed to compare emissions from reported E-PRTR point 

sources to those from diffuse emissions. This comparison of sources is done sever-

al ways. Firstly, point sources as defined in E-PRTR, are compared based on a 

threshold capacity value for the facility and, threshold values for emissions of pol-

lutants. Facilities passing both these criteria are those reported to E-PRTR (being 

thereby defined as point sources).  

 

Facilities exceeding the threshold capacity but not the specified emission level are 

not reported to E-PRTR but presented in the Swesish PRTR (UTIS). Further, there 

may be facilities that have been incorrectly classified as PRTR facilities. Sweden 

reported emission data to E-PRTR for 2009 from approximately 700 facilities. The 

same year, emissions from approximately 1,200 facilities were reported on the 

Swedish PRTR and these data are compared.  

 

A second stage in the project compares these two datasets with non-reporting activ-

ities (the data established in Subprojects 1 and 2.) 

 

Methodology 
Emission data from E-PRTR point sources were derived from the ‘reporting file’ 

with emission data from 2009. Data for diffuse emissions (facilities exceeding the 

threshold capacity but not the specified emission level or facilities not classified as 

E-PRTR-facilities) were taken from the S-RPTR file. Both of these were obtained 

from the S-EPA. Data for diffuse emissions to water were taken from Subprojects 1 

and 2. Data for emissions to air (metals and organic substances) were taken from 

the CLRTAP reporting. Distribution by sector was sorted out of the ‘Reporting 

file’ from the SEPA. 

 

Emissions to water  
Point sources reported to E-PRTR versus the Swedish PRTR and re-

porting for water  

NUTRIENTS 

The distribution of facilities (M-WWTP and industrial facilities) between point 

sources and diffuse sources as reported to E-PRTR differs for the water load re-

porting and in the SPRPT. The latter shows emissions from non-E-PRTP classed 

facilities (certain WWTPs) and for emissions lower than the E-PRTR threshold. In 

the water load reporting, data from smaller treatment facilities are also included 
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(facilities that are 200 to 2000 person equivalents (pe) (U and C classified facili-

ties). 

 

For comparison between reporting to E-PRTR and the most recent reported data for 

water (in Assessment of the National Environmental Objective "Zero Eutrophica-

tion) the table below illustrates the distribution between industrial facilities and M-

WWTPs according to the definitions of point and diffuse emissions under E-PRTR. 

Regarding nitrogen, emissions from 1,225 M-WWTPs and 162 industrial facilities 

are classified as diffuse and regarding phosphorus, emissions from 1,233 M-

WWTPs and 174 industrial facilities are classified as diffuse (Table 22). 

 
Table 22. Number of facilities (M-WWTPs and industrial facilities) that reported nitrogen 
and phosphorus emissions to water in 2009. The data are presented as number fasilities 
classified as E-PRTR point sources and other facilites from the “Assessment of the Na-
tional Environmental Objective "Zero Eutrophication” classified as diffuse (not E-PRTR) 
(calculated based on Ejhed et al., 2011).  

 M-WWTPs Industrial facilities 

 Nitrogen Phosphorus Nitro-

gen 

Phosphorus 

Point sources E-PRTR 14 6 27 18 

Other industrial facilities and 
MTTWP non-E-PRTR (diffuse 

sources) 

1,225 1,233 162 174 

 

Emissions for both phosphorus and nitrogen from WWTPs (not E-PRTR) were 

approximately 2.5 times higher than emissions from larger point sources reported 

to E-PRTR. The relationship was the opposite for industrial facilities, few larger 

industrial E-PRTR facilities together released approximately 2 to 3 times more 

nitrogen and phosphorus than the non E-PRTR facilities (Figure 20).  

 

 
Figure 20. Nitrogen and phosphorous gross loads from WWTPs and industrial facilities in 
2009, separated into diffuse (not E-PRTR facilites) and point sources (E-PRTR facilities) 
(based on Ejhed et al., 2011). 

 

Nitrogen and phosphorous loads to water from point sources reported to E-PRTR 

in 2009 corresponded to 7% and 5%, respectively, of the total release to water 

(Assessment ZE, Ejhed et al., 2011). The modelled diffuse emissions from various 

land uses, local on-site wastewater treatment facilities and deposition on water is 

highly significant to the total loads of nutrients to water, compared to the reported 

point sources and other releases from non-E-PRTR fasilites (Figure 21). Emissions 
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from smaller WWTPs, (C and U classed facilities) contributed to the higher figures 

for the combination ‘Industrial facilities and M-WWTPs, not-E-PRTR’. 

 

 
Figure 21. Emissions of a) nitrogen and b) phosphorous to water: E-PRTR point sources; 
Swedish PRTR point sources (using E-PRTR criteria) and other industrial facilities and M-
WWTP (not E-PRTR); Water load reporting point sources (E-PRTR), other industrial facili-
ties and M-WWTPs (not-E-PRTR) and other diffuse sources, data from the most recent 
reporting (tonnes/year) for all of Sweden. Note the different scales in each diagram. 

 

METALS  

The findings show that the difference between data from point sources reported to 

E-PRTR and S-PRTR are small. The total diffuse emissions for most metals to 

water are at least 10 times higher than the E-PRTR point sources, see Figure 22, 

Appendix 3, and Table 25. This indicates that atmospheric deposition from point 

sources within the country cannot be the sole originating cause of the deposition 

measured here. Leachate from forests is the largest source of all metal releases to 

water. Agriculture contribute as much as forestry to the emission of nickel. Emis-

sions from boat antifouling paints is the single largest source of copper, larger than 

from forest and agriculture combined. Local on-site waterwater treatment facilities 

are an insignificant source of all metals, in relation to the total volumes released. 

a) b) 
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Figure 22. Emission of a) cadmium, b) copper, c) mercury, d) nickel, e) lead and f) zinc to 
water: E-PRTR point sources; Swedish PRTR point sources (E-PRTR) and industries and 
WWTP (not E-PRTR); Water load reporting point sources (E-PRTR), other industrial facili-
ties and M-WWTPs (not E-PRTR) and other sources, data from the most recent reporting 
(tonnes/year) for Sweden. Note the differing scales in the diagrams. 

 

ORGANIC POLUTTANTS 

Very few facilites have reported emissions of organic pollutants. For PAHs, only 

11 facilities have reported PAHs emissions and four of these were included in fur-

ther reporting to E-PRTR. Only two facilities, Kubikenborg and Arizona Chemical 

AB did reported releases of PAHs to S-PRTR, as total PAHs and specific PAHs 

based on several measurements. Large amounts of data are likely not collected or 

available.  

 

Data on organic pollutants is available only for atmospheric deposition and storm-

water, and only for a few compounds. Regarding deposition, data is available for 

PAHs, PCBs, HCHs, DDT, PBDEs, endosulfan, dioxins and chloroparaffins, see 

Table 9 and Appendix 4. The modelling of annual deposition and loads from 

stormwater in Sweden are relatively uncertain as stated for Subproject 2. The dif-

fuse emissions from these two sources can be estimated but the data is relatively 

highly uncertain.  

 

a) b) 

c) d) 

e) f) 
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Emissions to air 
E-PRTR Point sources versus Swedish PRTR and air emission report-

ing 

ORGANIC POLLUTANTS AND METALS  

The information published in the Swedish PRTR for ‘Releases to air’ is based on 

the formal reporting for Sweden to the UN Climate Convention (UNFCCC) and the 

CLRTAP. Both of these reporting schemes request total national emissions for the 

specified activities, that is, there is no threshold value. The Swedish PRTR ‘Re-

leases to air’ reports on emissions from diffuse sources, road traffic, and facilities, 

such as in the manufacturing industry. This data does not specify whether certain 

emissions are diffuse or not as under UNFCCC or CLRTAP.  

 

Neither is there any linkage at the level of facility to the information shown under 

‘Start’ and ‘Search’ on the Swedish PRTR portal. Importantly, visitors should un-

derstand that when using ‘Releases to Air’ they cannot search to identify the con-

tribution from any single facility. This is due to the fact that the guidelines for 

UNFCCC and CLRTAP request different differentiation in the data than that re-

quested under the Swedish PRTR and E-PRTR.  

 

Simply put, the UNPCCC and CLRTAP request emissions reporting defined for 

combustion and industrial processing. In certain types of facilities, such as iron and 

steel production, emissions from a single facility are allocated between six different 

reporting codes. Generally, the national energy statistics are used, which are pro-

vided by SCB, for estimation of combustion emissions, while combustion from 

process emissions are based on information contained in the annual environmental 

reporting required of each facility operator.  

 

Consequently, totalling emissions for reporting to UNFCCC and CLRTAP on the 

facility level is complicated. However, the Swedish PRTR and E-PRTR request 

emission totals for facilities that conduct specific activities which emit within spec-

ified parameters exceeding the set threshold. When facilities emit certain pollutants 

at levels under the set thresholds for that pollutant, these emissions are defined as 

diffuse. All data for reporting to the Swedish PRTR and E-PRTR is obtained from 

the operators’ annual environmental reporting. Combined, these differing reporting 

requirements prevent determining which emissions reported for UNPCCC and 

CLRTAP are diffuse emissions under the PRTR/E-PRTR definition using current 

methodology.  

 

Figure 23 and Figure 24 illustrate emissions for metals, PAHs and dioxins to air for 

2009. E-PRTR reporting consists solely of point sources (facilities), the Swedish 

PRTR includes emissions from point sources (facilities) and from diffuse sources 

as defined under E-PRTR/PRTR. CLRTAP reporting contains emissions contribu-

tions from the specified sectors, including; waste, agriculture, use of cleaning 

agents, transport (including heavy work vehicles), industrial processes and energy 
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supply. The transport sector can be seen as entirely diffuse. But in the other sectors 

emissions are from both point and diffuse sources, as defined under E-

PRTR/PRTR.  

 

There are several conclusions, however, as to the largest source of emissions to air 

for several metals: cadmium is primarily from energy supply; chrome is from in-

dustrial processes (largely manufacturing and ferroalloy); copper is primarily from 

the transport sector (brake linings); PAHs and dioxins are primarily from the ener-

gy sector. 

 

 
Figure 23. Emissions of a) cadmium, b) chrome, c) copper, d) mercury, e) nickel, f) lead and 
g) zinc to air (kg/year) for 2009: E-PRTR point sources; Swedish PRTR point sources under 
E-PRTR and diffuse emissions under E-PRTR; CLRTAP – various sectors for Sweden 
(point and diffuse sources). Note the differing scales in the diagrams. 
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Figure 24. Emissions of a) PAHs (total 4) to air (kg/year) and b) dioxins to air (g/year) 2009: 
E-PRTR point sources; Swedish PRTR point sources under E-PRTR and diffuse E-PRTR; 
CLRTAP – various sectors for Sweden. Note the differing scales in the diagrams. 

 

A Finnish team of emissions experts developed a mapping table between various 

reporting formats including the NFR code (Nomenclature for Reporting, which is 

the reporting format for CLRTAP) and the E-PRTR code
15

. The mapping table was 

used to search for the NFR codes that are linked to the E-PRTR code (the activities 

as requested under E-PRTR/PRTR). Data for these NFR codes for the 2011 sub-

mission were then totalled to a national total that can be related to a national total 

for E-PRTR and the Swedish PRTR. Figure 25 illustrates a comparison of reported 

amounts for cadmium, mercury, PAHs and dioxins to the various reporting popula-

tions; E-PRTR, SPRTR, SMP and CLRTAP. CLRTAP is divided into two groups: 

one with NFR code capable to link to E-PRTR and another group where this link is 

not available. The diagrams generally illustrate that the volumes reported to 

CLRTAP are consistently higher than for the other populations.  

                                                      
15

 http://www.ceip.at/reporting-instructions/ 
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Figure 25. Comparisons of amounts of a) cadmium, b) mercury, c) PAHs (total 4) (kg) and 
d) dioxins (g) for emissions in 2009 which are reported in the following populations; E-
PRTR, S-PRTP, SMP and CLRTAP (total, and quantity with NFR code with possible link to 
E-PRTR code). Note the differing scales in the diagrams. 

 

Comparison between sectors, point sources 
and diffuse source 
Facilities must report emission data using specified sector or industry categories 

(SFS 1998:899)
16

. This enables comparison between sectors, to determine which 

has the highest emissions from point sources under E-PRTR and the same for dif-

fuse sources. The two examples below are for emissions of nitrogen and for cadmi-

um to water. These comparisons primarily reflect how the threshold values for 

capacity and emissions distributes the emissions to the various categories. This also 

enables comparing data among the sectors.  

 

This can be done for nitrogen, phosphorous and the metals included in this study. 

Our assessment is that these kinds of comparisons should not be done for organic 

pollutants since so few companies report these releases – which can cause underre-

porting of these emissions to water (see Subproject 2, and Table 9, for example). 

Table 23 illustrates nitrogen emissions from various sectors. The five largest vol-

umes for both diffuse and point sources are presented. The table shows that nitro-

gen emissions from point sources are much larger than from diffuse emissions. 

Wastewater treatment significantly dominates for point and diffuse sources. 

                                                      
16

 SFS 1998:899 Ordinance concerning Environmentally Hazardous Activities and Protection of Public 

Health. 
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Table 23. Nitrogen emissions to water from various sectors (kg/year), point sources (E-
PRTR), diffuse sources (SPRTR) facilities under threshold value for specific emissions and 
total. The five largest sectors for each category (N diffuse, N point) included. Sector names 
are abbreviated. 

Sector code Sector N diffuse N Point N Total 

90.10 WWTP  890,000 6,500,000 7,400,000 

21.10 Facilities for producing wood 

pulp 

46,000 1,900,000 1,900,000 

1.10 Facilities for animal husbandry 360,000  360,000 

21.30 Facilities for producing paper, 

paperboard or cardboard 

170,000  170,000 

24.10 Facilities for production of chem-

ical products 

102,000 190,000 290,000 

27.10 Facilities for production of fer-

roalloys or steel  

26,000 560,000 590,000 

13.10 Mining – operation and facility  65,000 205,000 270,000 

 Total of the above 1,700,000 9,400,000 11,000,000 

 Total for all sectors 2,600,000 9,600,000 12,000,000 

 

As shown in Table 24, cadmium emissions from E-PRTR point sources are much 

larger than from diffuse sources. The sector contributing to the highest emissions 

are facilities for producing wood pulp.  

 
Table 24. Emissions of cadmium to water from various sectors (kg/year), point sources (E-
PRTR) and diffuse sources according to data in the SPRTR. The five largest in each cate-
gory is included. Sector names are abbreviated. 

Sector code Sector Cd diffuse Cd point Cd total 

21.10 Facilities for producing wood pulp 30 410 440 

90.10 WWTP  17  17 

13.10 Mining – operation and facility 14  14 

27.10 Facilities for production of iron or 
steel  

5.6  5.6 

90.180 Facilities for combustion of haz-

ardous waste 

4.3  4.3 

21.30 Facilities for producing paper, 

paperboard or cardboard 

0.20 11 12 

27.70 Facilities for producing non-ferrous 

metals 

 37 37 

 Total of the above 71 460 530 

 Total for all sectors 74 460 530 

 

 

Comparison between emissions to air and to 
water 
Using the data in this report, emissions to air and to water can also be compared:  

 Emission data to water from point sources - E-PRTR,  
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 Diffuse emissions to water - from water load reporting (see Subproject 2 

and Appendix 3), and  

 Diffuse emissions and point sources to air -  CLRTAP (see Figure 23 and 

Figure 24).  

It is difficult to differentiate between what is from E-PRTR or diffuse emis-

sions from CLRTAP, and therefore a total was used (see the OrganiC 

POLLUTANTS and metals  section below). 

 

Except for lead and mercury, emissions of metals to water from E-PRTR point 

sources are larger than emissions from point sources to air (see Table 25). The 

pattern is similar for diffuse emissions. Except for mercury, diffuse emissions of 

metals to water are greater than diffuse emissions to air. However, the total load of 

most of the metals to water is larger than to air. 

 

Table 25 below, clearly shows that diffuse emissions to water are significantly 

greater than from point sources for all metals, often more than 10 times. But for 

lead, diffuse emissions are 40 times higher than from point sources. The same pat-

tern applies to emissions to air where emission data from CLRTAP is clearly larger 

than from point sources, even if this difference is not a large as for water. There is 

a possibility of double counting emissions when comparing data that includes dif-

fuse emissions. This is due to atmospheric deposition also being a source of emis-

sions to water which affects the contribution from all land uses, as well as direct 

deposition on water. 

 
Table 25. Comparison of emissions (kg) from point sources to air, water (E-PRTR) and 
diffuse sources. Diffuse emission to water under the water load reporting (see Appendix 
3); National total emissions under CLRTAP (see Figure 23 and Figure 24). CLRTAP also 
includes point sources under E-PRTR. Rounded values. N.d. = No data 

 Point 

source 
water  

Diffuse 

emissions 
water (kg) 

Ratio Diffuse 

emissions wa-
ter/point 
sources water 

Total 

emissions 
water (kg) 

Point 

source 
air (kg) 

Total 

emis-
sions air 
(kg) 

Cd 460 3,900 8 4,400 75 520 

Pb 2,200 90,000 40 92,000 2,800 9,200 

Cu 11,000 270,000 20 280,000 970 50,000 

Zn 86,000 760,000 9 850,000 17,000 160,000 

Ni 6,800 100,000 10 110,000 2,100 15,000 

Hg 46 750 20 800 190 580 

PAH-
4 

100 1,500 20 1,600 200 13,000 

Dioxin n.d 0.01  0.01 0.014 0.037 
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Publication of diffuse emissions on 
the Swedish PRTR 

Currently, only certain data for diffuse emissions to air are published on the Swe-

dish PRTR website (UTIS). The purpose of this study was to publish data for dif-

fuse emissions based on the data collected through the various reporting schemes. 

As well, the purpose was to develop new types of data for diffuse emissions of 

pollutants that have not previously been modelled.  

 

This study presents data from the various water load reporting schemes for metals 

and nutrients. Data was also developed for diffuse emissions of certain organic 

pollutants to water for sources such as smaller industrial facilities and M-WWTPs, 

stormwater and atmospheric deposition. Also, emissions of nonylphenols from use-

phase of products in Sweden were estimated. To obtain a more comprehensive 

understanding of the reported quantities for the substances considered here as re-

ported to E-PRTR, the study also compared data for diffuse sources, data on the 

Swedish PRTR and reporting to E-PRTR. 

 

The degree of quality of the data compiled for this report has varied. This has made 

it difficult to provide a general view of whether, and how these data can be pub-

lished on the Swedish PRTP. Below, we provide several suggestions as to how this 

can be done. 

 

Emissions to air 
The Swedish PRTR currently contains some data for diffuse emissions to air. 

These data are obtained from the air and climate reports to CLRTAP and UNFCCC 

and are found in the ‘Releases to Air’ section, geographically distributed in rasters 

of 1x1 km
2
 (http://utslappisiffror.naturvardsverket.se/Alla-utslapp-till-luft/). In 

these pages, the data is not separated into diffuse and point source emissions, but 

rather all the data is shown per sector and pollutant, based on information obtained 

through the reporting of emissions to air.  

 

The current display of these emissions to air are done using the Swedish Meteoro-

logical and Hydrological Institute (SMHI) Airviro system for air quality manage-

ment. Web pages have been created to publish environmental air quality data in 

Google Maps, and in diagram format, which is linked to the S-PRTR portal in cus-

tomised frames. This solution was chosen to avoid duplicating data to the extent 

possible, and to minimize repetitive processing steps. The emissions data is already 

stored in the Airviro emission databases, and can be displayed using existing func-

tionality directly onto Google Maps. When the website signals a query: 

1. Sources with the specified geographic and activity codes are filtered. 

2. Coordinates for all the filtered sources are converted to the WGS 84 coor-

dinate system (necessary for display using Google Maps). 

http://utslappisiffror.naturvardsverket.se/Alla-utslapp-till-luft/
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3. Emissions from point sources, area sources, road sources and grid sources 

are sorted to be displayed in a raster. 

4. A legend is also created to denote total emissions and a colour scale for the 

raster. 

5. A png image is created with the rasters and legend, which is then sent to 

Google Maps. 

 

Note that no processing or production is done in advance for the images that are 

shown on Google Maps. But, changes to the emissions databases are immediately 

input to change the data shown at the SPRTR website. 

 

The S-PRTR website still does not have national emissions totals per pollutant and 

sector. It would be of interest to link the S-PRTR data to the S-EPA website where 

data from CLRTAP and UNPCCC are show, or to link directly to the CLRTAP and 

UNPCCC themselves.  

 

Another possibility is to display these data straight on the S-PRTR website. This 

could be done with the technical solution currently used. This has not been done 

yet due to the several second lag necessary to generate the images from the data-

bases. Google Maps requires response within approximately 4 seconds before the 

lag causes a time-out. This can be resolved using some kind of cache storage of 

images prepared for display. Each time the database is updated, several images can 

be created manually at the system level (rather than using the web interface). 

 

When a search is then conducted in the web interface, any finished images stored 

on the server can be used instead of the necessity to generate a completely new 

image. This would provide for a faster display in Google Maps and help to avoid 

possible time-out problems. However, this kind of solution requires an additional 

step when new data is published. But since this data is usually updated only a few 

times every year, such a problem should be manageable.  

 

This would be possible using current technological solutions, but would necessitate 

some further development. Before such a solution can be developed, though, the 

functionality in Google Maps must be studied to determine whether this has been 

changed since the previous developmental update was implemented. This asks for 

other possible, simpler solutions.  

 

Releases to water 
There are several ways to publish data on emissions to water, including simple 

tables and diagrams, to national maps and Search functions on websites. The most 

suitable way of presenting data on S-PRTR depend on the quality of the basic data 

used and the appropriate display quality level. These alternatives are described 

below. 
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Tables and diagrams 

Diagrams and tables showing emissions from diffuse and point sources can be 

published as compilations of all sources for each pollutant and aggregated by geo-

graphic district, as by river basin district or the entire country. Also, comparison 

between various parameters may be of interest, as with comparing sources per 

pollutant, between time periods, and to obtain indications of changes over time. 

 

Mapping per pollutant and source 

Simple maps can be generated in the geodatabase for publishing of emissions per 

source, pollutant and surface unit. The preference here would be to show mapped 

data as kg/km
2
 and year, rather than total amounts in kg per standard catchment 

basin. This can provide better geographic comparisons normalized per surface unit 

so the size of the reporting area does not distort the display, as where larger catch-

ment basins show greater loads. 

 

As this involves many pollutants (metals and nutrients, but currently not organic 

pollutants) and sources, the national maps should be searchable using simple func-

tionality for substance, emission source and year.  

 

The same display concept as with ‘Releases to air’ 

It may also be of interest to be able to display emission data to water in a similar 

way as currently is done at the S-PRTR for emissions to air. However, the data for 

water is not as uniform (different geographic divisions for different pollutants, 

availability of data, and similar), so the format for display should be selected for its 

compatibility to every single type of data. This includes how to aggregate and dis-

play the data, as per river basin district, county, municipality or catchment basin.  

 

Airviro is not adaptable to all types of data. The system is designed for monitoring 

air quality, and therefore supports the various types of data used in air quality mon-

itoring. Airviro is also used for emissions to air to retrieve the data used in display, 

so the necessary data is already kept in the system. Generally, emission data related 

to releases to water and releases of hazardous substances are less homogeneous 

than data for emissions to air, in relation to format and properties. As well, data for 

emissions to water are not updated as regularly as for air.  

 

If such data is published in the S-PRTR, this will necessitate several types of dis-

play to accommodate the various properties of each kind of data. This would make 

systematic organisation of the displays more difficult, especially in comparison to 

emissions to air. A solution that may be considered is to save these data as com-

plete KML files, which can then be easily displayed as overlays in Google Maps. 

IT is possible to create KML files in most all GIS programs. As long as the data 

volumes do not become entirely too large, it appears difficult to implement a more 

efficient solution.  
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This would also bring the least change to the S-PRTR site. As these data are typi-

cally not available in standardized databases, repeat manual processing will still be 

necessary. A more technically advance solution would likely not bring greater time 

savings. Where data for emissions to water is in fact available in more complete 

and regularly updated databases, more flexible and dynamic displays could defi-

nitely be created. To limit costs for the S-PRTR in this respect, though, it would be 

advantageous to use an existing mapping service provided by a data service already 

used by the S-EPA. Several of these currently have advanced mapping services on 

offer. 

 

Moreover, consideration should be had as to whether unbundling point sources in 

the water load reporting from point and diffuse sources as under E-PRTR is neces-

sary to display in the Swedish PRTR. In the ʽReleases to Air’ section, diffuse 

sources are shown together with point sources and these are currently not unbun-

dled. Rather, emissions to air are published based on primary sectors from air 

emission reporting, as with ‘industrial processes’, and ‘Waste and wastewater’. The 

general public may see broader information as being more important, such as the 

total emissions from all WWTPs rather than separate reporting of point sources vs. 

diffuse sources under E-PRTR. 

 

Emissions from products and goods 
The estimated emissions of nonylphenols and their ethoxylates from various prod-

uct groups are in fact highly uncertain. This is due to uncertainty related to activity 

data and to correct emission factors. Therefore, this data should not be shown at the 

Swedish PRTR site. On the other hand, the site could offer links to various web-

sites (as COHIBA
17

, SOCOPSE
18

, ScorePP
19

, Stockholm City, and SFAer
20

) that 

do provide data regarding emissions from products and goods. One disadvantage 

with this type of solution is that this information is not continually updated and it 

can make it more difficult for users to find the information they are looking for. 

 

Greater automation of future updates  
Generally, we can note that with greater certainty in the data, finer geographic and 

display resolution can be provided.  

 

                                                      
17

 COHIBA: http://www.cohiba-project.net/ 
 

18
 SOCOPSE: http://www.socopse.eu/ 

 

19
 SCOREPP http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-

NY/Internationella-samarbeten/Miljogifter-i-urbana-miljoer---ScorePP/ 
 

20
 Stockholms City http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-

NY/Internationella-samarbeten/ 

http://www.cohiba-project.net/
http://www.socopse.eu/
http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-NY/Internationella-samarbeten/Miljogifter-i-urbana-miljoer---ScorePP/
http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-NY/Internationella-samarbeten/Miljogifter-i-urbana-miljoer---ScorePP/
http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-NY/Internationella-samarbeten/
http://www.stockholm.se/KlimatMiljo/Kemikalier-och-miljogifter-NY/Internationella-samarbeten/
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Nutrients and metals to water 

Data of diffuse emissions to water is available through water load reporting already 

in place. Data related to metals is compiled every third year, and for nutrients not 

more often than every 4 to 5 years (The Assessment of the National Environmental 

Objective "Zero Eutrophication" and HELCOM PLC reporting). This means that 

data for metal emissions in 2012 is scheduled to be updated in 2013. Nutrients will 

likely be updated in the PLC reporting in 2014 for data from 2013.  

 

Currently, data from water load reporting (nutrients and metals) are available in a 

fine resolution geographic display. Development of the geodatabase and the meth-

odology for making nutrient emissions data available have long been underway in 

several development and reporting projects within the PLC Water Guidelines pro-

gram. As needs arose, the model methodology was expanded to include emissions 

for additional pollutants (metals). These data are reviewed, official and reported to 

EEA-WISE and HELCOM, and could therefore be shown on the S-PRTR site after 

limited reworking and reclassification of emissions data related to local on-site 

wastewater facilities, industrial facilities, and M-WWTP in order to match defini-

tions for point sources and diffuse sources under E-PRTR. 

 

Coordination with SMED Water and SMED Hazardous Substances is necessary for 

future data collection on diffuse emissions to water from the various water load 

reporting schemes. This requires more developed processing for point sources 

included in the water load reporting to HELCOM and EEA-WISE, but measured as 

diffuse sources under E-PRTR (this was done manually for the current study). For 

this, a conversion table is needed for data regarding these facilities, those under the 

E-PRTR threshold values, and the E-PRTR classification of reporting facilities. 

This should be considered as early as the planning phase of the water load report-

ing project to ensure collaboration between program fields can be maximized and 

that work proceeds as effectively as possible.  

 

Data on diffuse emissions on the S-PRTR should be updated as often as for water 

load reporting – that is, every four years for nutrients (as with Assessment ZE, or 

after PLC reporting) and every third year for metals (EEA-WISE).  

 

Organic pollutants 

In order to enable more automatic production of data for diffuse emissions, the 

basic data must first be improved to eliminate sources of uncertainty. The current 

emission data collected for organic pollutants is limited. This is partly due to the 

low number of facilities that report the emissions of organic pollutants in SMP and 

partly due to diffuse emissions not previously being estimated in regard to any 

reporting scheme. This means that methodology for obtaining such data is not de-

veloped for many of the emission sources.  

 

Based on the findings in this study, we propose further development of methodolo-

gy to estimate emissions of organic pollutants to water. The availability of data 
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should also be improved to ensure higher quality in the basic data obtained. This 

can involve more certain standard values for surface runoff and information regard-

ing the purification effects of stormwater containment.  

 

It may be possible to use the results here in a highly general way to demonstrate 

how stormwater and deposition contribute to load of organic pollutants to water 

(though, this should also consider the existence of other sources that may have 

significance, but cannot be quantified). For now, it is not recommended to publish 

geographically based data regarding emissions of organic substances to water on 

the S-PRTR. This data is uncertain even on the national level. 

 

It would be of interest to perfore more measurement campaigns in order to obtain 

more relevant data for the selected organic pollutants. These measurements should 

be taken in matrices like e.g. wastewater from local on-site waterwater treatment to 

enable establishing estimates from this source. This kind of data is currently una-

vailable. 

 

Coordination between the S-EPA and the Swedish Agency for Marine and Water 

Management is important since organic pollutant emissions to water is also of in-

terest for other water load reporting schemes (EEA-WISE SoE Emissions). 
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Data hosting for diffuse emissions 

Data hosting in Sweden is currently in place on assignment from the S-EPA to 

store, quality assure, and disseminate environmental data on the national level. 

However, this kind of data hosting is not available for diffuse emissions data.  

 

The data collected in Sweden is largely concentrated to specific research projects 

(COHIBA, SOCOPSE, SCOREPP, ChEmiTecs, ‘Metaller i stad och land’ (Metal 

in the Countryside and in Cities)). In addition, data is developed for diffuse emis-

sions within various report projects. Much of the work conducted within SMED 

can be likened to data hosting, but this does not include providing comprehensive 

information regarding these diffuse emissions. 

 

The necessity of collecting information regarding diffuse emissions in one way or 

another should be greater for governmental agencies (such as the S-EPA, Swedish 

Agency for Marine and Water Management, KemI, and more), and for other re-

searchers. Much of this information is currently spread throughout various research 

reports. A joint database would enable greater efficiency in adding or updating 

emissions figures as they are gathered. The challenge here, though, is to ensure 

continuing follow-up within this field so the latest available data (as for emissions 

factors) is also added to the database.  
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Conclusions 

The findings made for this report show that diffuse emissions are important to 

establishing the dispersal and prevalence of metals, nitrogen, phosphorous, and 

several organic pollutants (such as nonylphenols, PAHs, PBDEs, and DEHPs) to 

the environment. Emissions that are reported to the E-PRTR are relative little in 

relations to the diffuse sources discussed here.  

 

Diffuse emissions to water are significantly greater than from point sources for all 

metals and nutrients, often greater than 10 time more. But, for lead, as an example, 

diffuse emissions are 40 times greater than from point sources. In relation to emis-

sions to air, the pattern is similar, emissions reported to CLRTAP are significantly 

greater than from point sources reported under E-PRTR, though the difference is 

not as great as for water. 

 

The quality of the data derived is critical to how they can be published on the Swe-

dish PRTR website. The scale of geographic distributions of the data is also de-

pendent on the quality of the underlying data.  

 

One general conclusion is that the data already collected as part of other reporting 

schemes (for both air and water) does have the quality necessary to be published on 

the Swedish website. The format and design of the published data will depend on 

the purpose of publication – total values for Sweden as a whole as compared to any 

kind of geographical distribution of these emissions. This data includes emissions 

data for metals and nutrients to water and emissions to air – totals for the entire 

country, which are currently not published at the website. 

 

More work is required to obtain sufficient data quality for emissions for organic 

pollutants to water. A possibility is to publish discussion of the differences between 

the various emission sources which have been quantified. However, gaps in the 

data remain large and uncertain (data for leaching from forest and agricultural land 

is not available, for example) so that good comparison would likely be difficult. 

 

Diffuse emissions of nonylphenols from textiles are a significant source into M-

WWTPs. Estimating emissions of nonylphenols and their ethoxylates from various 

product groups involves significant uncertainty. This uncertainty is largely due to 

uncertain activity data as well as emission factors. Such data should therefore not 

be published on the Swedish PRTR website. 

 

Table 26 shows a compilation for various data sources and pollutants, and how 

these could be published on the S-PRTR. This also includes the effort required in 

order to routinely update this published data. Emissions data to water (metals and 

nutrients) should be updated as frequently as the water load reporting. Coordination 

between the S-EPA and the Swedish Agency for Marine and Water Management is 

important. 
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Table 26. Summary of various data sources, publication on the SPRTR, proposed geo-
graphic distribution of data; and effort required to routinely update data for each sub-
stance group. 

Substance group Data 

source 

Suitable to 

publish at S-
PRTR 

Geographic 

distribution 

Effort required 

for routine data 
update 

Nutrients Assess. ZE3, 
PLC 

Yes Nationally 1-2 days1 

Nutrients Assess. ZE, 

PLC 

Yes River basin 

district 

1-2 days 1,2 

Nutrients Assess. ZE, 

PLC 

Yes PLC reporting 

level 

1-2 days 1 

Metals EEA WISE3 Yes Nationally 1-2 days 1 

Metals EEA WISE Yes River basin 
district 

1-2 days 1,2 

Metals EEA WISE Yes PLC reporting 

level 

1-2 days 1 

Organic pollutants to 

water 

Various data 

sources for 
each emis-

sions source 
and pollutant 

No, due to 

uncertain data 

Nationally Uncertain 

Nonylphenols from 

products 

KemI, SCB, 

emission 
factors 

No, due to 

uncertain data  

Nationally  

Emissions to air 

(pollutants included in 
air emission report-

ing) 

UTIS (Re-

lease to Air 
and 

“search”) 

Yes Nationally 

(currently not 
available) 

Depends on tech-

nical requirements 
in Google Maps 

1
 Classification of point sources (industrial facilities and M-WWTP) under E-PRTR and added data for 

local on-site waterwaterfacilities contribution to diffuse emissions under E-PRTR. 

2 
Re-aggregate data from marine basins (HELCOM) to river basin districts.  

3
 Assess.ZE - “The Assessment of the National Environmental Objective "Zero Eutrophication", PLC- 

Pollution Load Compilation, EEA-WISE- European Environment Agency - Water Information System for 

Europe State of Environment – Emissions. 

 

The necessity of collecting information regarding diffuse emissions in one way or 

another should be greater for governmental agencies (such as the S-EPA Natur-

vårdsverket, Swedish Agency for Marine and Water Management, KemI, and 

more) and for other researchers. Much of this information is currently contained in 

various research reports. A joint database would enable greater efficiency in adding 

or updating emissions figures.  
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Appendix 1 Water load reporting 

This provides a short description of the various reporting schemes from which data 

was obtained for use in this report. The methodology used in the reporting con-

ducted for these schemes is based on methodology developed and established over 

many years for HELCOM PLC (Brandt et al., 2008). 

 

HELCOM PLC Periodical (Pollution Load Compilation) 

The SEPA assigned SMED to estimate waterborne load of nutrients phosphorous 

and nitrogen to Sweden’s surrounding marine basins as the basic data for 

HELCOM reporting PLC-5, fifth Pollution Load Compilation (Brandt et al., 2008).  

 

The HELCOM PLC-5 includes reporting loads of phosphorous and nitrogen in the 

Baltic Sea and Kattegat. Load is reported per main catchment basin. Estimates in 

PLC-5 (the most recent PLC reports) are for emissions data from 2006. The esti-

mates have used long term average values for runoff from 1985 to for the purpose 

of flow normalizing the results. As well, the gross load of nutrients from diffuse 

sources and point sources to water were estimated. The reporting also included 

retention (removal) and net load of nutrients to the Baltic and North Seas. 

 

The next reporting in PLC-6 is scheduled for late fall 2013 for data from 2012. 

However, planning within HELCOM may delay this reporting round to fall 2014 

for data from 2013 (personal communication, Heléne Ejhed, SMED Water).  

 

The Assessment of National Environmental objective ‘Zero Eutrophi-

cation’  

The DAE program is conducted every four years. On commission from the SEPA, 

SMED performed these estimates in 2011 for phosphorous and nitrogen loads in 

water and marine environments in Sweden for 2009 (Ejhed et al., 2011).  

 

These estimates were done using PLC-5 methodology and reported gross and net 

loads to water aggregated to the marine basin level as in HELCOM. This report 

contains the latest emissions data established for nutrients in Sweden, so these were 

therefore used in this study. 
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EEA WISE SoE Emissions  

EEA SoE Emissions (SoE-State of Environment) is a highly comprehensive report-

ing scheme for the number of chemical substances that are reported as load per 

source.  

 

Sweden annually reports this load data for river basin districts to EEA WISE SoE 

Emissions. Transport in estuaries and point sources are reported yearly, and for 

diffuse sources this is done every third year. Reporting includes both nutrients and 

hazardous pollutants (metals and organic substances). The number of chemical 

pollutants that are included in the reporting (for transport and emissions) is limited 

to the data available in nation-wide databases and the latest reported year. Load and 

emissions data used in the basic data for EEA WISE SoE reporting are collected in 

several SMED projects. The controlling reporting schemes is the ‘Data dictionary, 

Definition of WISE-SoE Reporting: Emissions dataset, Version: July 2011’ (EEA, 

2011). 

 

The basic data for load from point sources (WWTP and industrial facilities) are 

primarily based on the emission statements from the SMP. 

 

The most recent reporting to EEA WISE was in October 2011, which included 

gross load from point sources for metals, organic pollutants and nutrients. Data as 

included from reporting on estuary transport and direct emissions to coastal waters 

per river basin district from other international reporting schemes (HELCOM PLC 

Annual, OSPAR RID and EEA WISE SoE TCM (Transitional, Coastal and Marine 

Waters)).  

 

The next EEA WISE Emissions report that is scheduled for October 2013 and in-

cludes data from inland point sources, estuary transport and direct point sources to 

coastal waters for nutrients, metal and organic pollutants for 2011. Diffuse emis-

sions of metals and nutrients to water were reported to EEA WISE Emissions in 

2010. Updating emissions data for diffuse sources will be conducted in 2013 for 

data from 2012.  
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Appendix 2 Emission sources for 
metals and nutrients to water 

This provides a short description of the various emission sources of metals and 

nutrients to water for the data used in showing diffuse emissions in this report. 

Detailed description of the data used, estimation and modelling methodology are in 

Brandt et al., 2008 (PLC-5), Ejhed et al., 2010 (data of diffuse emissions for EEA 

WISE, metals) and Ejhed et al., 2011 (Assessment-ZE, nutrients). 

 

Stormwater (Surface runoff) 

SMED developed (under commission from the S-EPA) an estimation system for 

surface runoff, both urban runoff and from road networks. Standard values for 

leaching and runoff coefficients used in the estimation system are taken from 

StormTac (www.stormtac.com) that creates models runoff emissions. Currently, 

StormTac has information regarding approximately 100 pollutants in nearly 80 

land use categories.  

 

Generated runoff either flows directly to recipient waters, is channelled to some 

form of surface runoff water treatment before being released in recipient waters (as 

wetlands or basins), or is channelled to a WWTP. The SMED estimation systems is 

designed to consider that all water does not flow directly to a recipient water and to 

avoid double counting, flows to waters (as from both runoff and from WWTPs) the 

system uses information from a study of surface runoff distribution in the 22 larg-

est municipalities in Sweden. For the remaining municipalities, this was assumed 

to be 92% direct to recipient waters, 4% to WWTP and 4% to runoff treatment. 

This corresponds to an average of the figures derived from the study. The system 

also assumes that the purification efficiency of basins and wetlands for all metals 

studied is 50%. 

 

The contribution of nutrients to waters via surface runoff from urban hard surfaces 

is based on estimations made in the PLC-5 project (Brandt et al., 2008). The distri-

bution of flows to treatment plants or to recipient waters were done the same way 

as for metals. Determining standard values for phosphorous and nitrogen, and for 

runoff coefficients used in the load estimates are based on the conditions in Stock-

holm, though these figures were adjusted to match conditions in the entire country.  

 

The metal project (Ejhed et al., 2010) showed that large gaps in understanding exist 

in relation to the loads added by surface runoff. Treatment standard values for vari-

ous forms of runoff treatment show significant variation between nitrogen and 

phosphorous. The same is thought the case for metals as well. This project assumed 

a general 50%purification effect for all metals. Moreover, the study was not able to 

consider the 4,000 runoff catchment basins operated by the Swedish Transport 

Administration (Trafikverket) due to lack of data. This would also increase the 

uncertainty of the results. 

http://www.stormtac.com/
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Agricultural land 

The basic data for determining type concentrations for agricultural land is relative-

ly weak, as there are no continual measurements of metals in runoff from this land 

type. The data used to estimate leaching of metals from agricultural land via water 

courses with catchment basins that are significantly impacted by arable land is 

obtained from the environmental monitoring programme for water courses and 

from research projects from the nation-wide observation fields (agriculture). All 

the watercourses in the SLU data hosting for lakes and watercourses with data for 

metal from the period 1985 to 2008 were used. Data processing and quality assur-

ance followed the same criteria as for forest and other land (see below). Agricultur-

al impacted catchment basins were identified using selected criteria (5% urban, 

<20% wetland, >30% arable land). Seven water course monitoring stations (of 199 

in total) were identified as agriculturally impacts and were used further in these 

estimates. 

 

Estimates for leaching of phosphorus and nitrogen from agricultural land is based 

on methodology designed for the PLC-5 reporting. Leaching concentrations and 

coefficients for nutrients were estimated for 22 leaching regions, 15 crops, 10 soil 

types, 3 gradient classes and 3 soil phosphorous classes for agricultural land in 

2009 with two models (for more information, see Brandt et al., 2008). As well, the 

study considered climate data, crop rotations, length of the growing season and 

timing for tillage. 

 

Forests and other land 

Data from the environmental monitoring program regarding metals in watercourses 

for 1997 to 2008 we used for the purpose of estimating emissions that reflect runoff 

from forests, mountain areas, wetlands, and other land. Since data on mercury from 

the environmental monitoring of watercourse is much more limited than for other 

metals, these concentrations were estimated from the TOC levels by using a linear 

correlation. As well, information regarding the catchment basin properties (as with 

area, proportion of forest, arable land, wetlands, mountainous areas and urban are-

as) were used. These data were obtained from various sources such as bedrock and 

soil type maps, topographical maps and similar. Data water course stations was 

quality audited and to soil types were obtained: forest (criteria <5% arable, <5% 

urban, <20% wetland and >70% forest) and the remaining was considered together 

as other land (criteria <5% arable, <5% urban and <70% forest, wetland, and 

mountainous). 

 

Type concentrations for metals were then estimated for limnic surface water occur-

rence in seven eco-regions in Sweden (as delimited using SEPA criteria for deter-

mining limnic types). 

 

Type concentrations for estimating leaching of phosphorus and nitrogen from for-

est and other land were based on data from representative areas within each region-
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al and national measurement program for watercourses in Sweden (Brandt et al., 

2008). Type concentrations for forest, mountain area and open land were applied as 

nature background type concentrations, since a difference between productive (oth-

er than clear-cut) and non-productive forest areas has been difficult to demonstrate. 

 

Atmospheric deposition on water 

Atmospheric deposition of heavy metals (mercury (Hg), cadmium (Cd), copper 

(Cu), zinc (Zn), lead (Pb) and nickel (Ni)) is analysed in two data series within the 

framework of Swedish environmental monitoring, Air; ‘Metals in air and precipita-

tion’ and ‘Measuring heavy metals in lichen’.  

 

The environmental monitoring data and average precipitation for the period 2003 

to 2005. Heavy metals (not Hg) in precipitation that was used in the estimates were 

measured at only two stations, both located in southern Sweden – at Arup in Scania 

County and Gårdsjö in Västra Götaland, while data for mercury is from three na-

tional stations – Råö on the west coast, Aspvreten on the east coast, and Pallas in 

northern Finland. The study ‘Heavy metals in lichen’ includes analysis of metal 

depositions in moss samples and includes sampling from 570 locations. As well, 

the average annual precipitation was taken from SMHI to estimate atmospheric 

deposition metals. 

 

To obtain a better geographical distribution of deposition data, it was interpolated 

from these studies (see also Ejhed et al., 2010). Outliers and uncertain values were 

excluded from the estimates. The interpolated metal concentrations were multiplied 

by the average precipitation to estimate metal deposition, which was then convert-

ed to a raster with a pixel size of 2 x 2 km. Deposition to each sub catchment basin 

was estimated as a bilinear interpolation of the pixels closest to the centre point of 

sub-catchment basin. 

 

Deposition of nitrogen to water surfaces includes both wet and try deposition, and 

was estimated in the Assessment ZE project using a MATCH model (Brandt et al., 

2008). Monthly values in the MATCH model were available for only 2002 to 2004, 

so the same monthly fraction was applied for the mean years from 2002 to 2008.  

 

Deposition of phosphorous to lakes was estimated using the same methodology as 

for the PLC-5 data. The estimates are based on measurement data from 19 measur-

ing station that show a wide range of levels and volumes, so a median value for the 

entire country was used, instead. Deposition of phosphorous to lakes was classed as 

a natural background source in the estimates. 

 

Local on-site wastewater treatment  

Emissions of nutrients and metals from local on-site waterwater treatment facilities 

are estimated in the water load reporting schemes as point sources to water. This 

does not match the E-PRTR, where emissions from local on-site waterwater treat-

ment facilities are considered diffuse emissions.  
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To estimate emissions of metals from local on-site wastewater treatment the survey 

data from municipalities and data maintained in the SCB property tax/property and 

population registers. The survey was sent to municipalities provided information 

regarding the number of properties with local on-site waterwater treatment and 

separated into year-round homes and recreational homes, and the type of treatment 

used. The SCB statistics provided information regarding the number of person days 

the property was used. As well, standard values were used for the metal content of 

untreated wastewater to estimate the load on water. Load estimates for metals from 

local on-site waterwater treatment were determined for standard catchment basins 

and aggregated to the river basin district level.  

 

Load estimates for nitrogen and phosphorus from local on-site waterwater treat-

ment to water were based on the report from Ek et al., (2011b). As well, data from 

2009 was updated for population statistics and the number of local on-site water-

water treatments from taxation data for 2009. 

 

Wastewater treatment plants and industrial facilities 

The most recent reporting to EEA WISE Emissions (fall 2011) included emissions 

data for metals from M-WWTPs (under E-PRTR and other facilities) and industrial 

facilities (non-E-PRTR classed facilities) which was compiled from the SMP for 

2010. Emissions from larger industrial point sources were taken from the latest E-

PRTR reports which were for 2009. M-WWTP data was audited by SCB in the 

SMED project ‘Coordinated audit of data from SMP 2010’. 

 

Nutrient emissions to water from permitted facilities (A and B) for 2009 were au-

dited based on data from SMP. Data was adjusted after certain quality assurance 

testing of the SMP data. This included adding a number of facilities with leaching 

water from land-fill and other industrial sectors to the industrial emissions for 

2009. Data for smaller WWTPs, 200 to 2000 person equivalents (U and C classed 

facilities), were used in the estimates of nutrients to water based on PLC-5 data. 

After a survey study conducted in regard to smaller municipal WWTPs in 2009, 

certain adjustments were made to the total emissions after finding that hundreds of 

these smaller WWTPs included in the PLC-5 study in 2006 were already rerouted 

to larger WWTPs. 

 

The water load reporting schemes estimate all emissions from WWTPs and indus-

trial facilities as point sources. Following the definition of diffuse emissions under 

PRTR, all SMEs not included in these reporting schemes and PRTR classified 

facilities with emissions under the E-PRTR threshold values must be separately 

reported as diffuse. Point sources under E-PRTR were therefore excluded from 

presentation in this report, after manual processing.  
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Antifouling boat paint 

Use of antifouling boat paint closely regulated in Sweden after it was shown that 

certain active substances in these paints were toxic to marine life. Regulations for 

using antifouling boat paint have been gradually tightened. The paints with the 

most copper leaching may only be used under specific circumstances. None of 

these paints are approved to use on boats in freshwater lakes (KemI, 2011b). But 

antifouling boat paint were approved for use in recreational boats on the east coast 

from Örskär to the Norwegian boarder in 2011 (KemI, 2011c). 

 

SMED estimated gross loads of copper in antifouling boat paints for the EEA 

WISE SoE Emissions which have agents classed as pesticides (Ejhed et al., 2010). 

These estimates were further used in a study by Westerberg (2010) to establish a 

geographic distribution of estimated Cu emissions. This geographic distribution 

was done per river basin district. 

 

The total Cu load to the marine environment from antifouling products is estimated 

using statistic of sold quantities maintained by KemI for 2008 (see Ejhed et al., 

2010). These estimate are based on several assumptions; (1) only antifouling prod-

ucts sold in Sweden were included, (2) the entire quantity sold was used in the 

year, (3) the distribution between household consumption and industrial consump-

tion are reported statistically only as total for all antifouling products, and are as-

sumed to be similar in terms of specific active substances (though, copper pyrithi-

one is used only in industrial settings), (4) all the antifouling products sold are 

antifouling boat paint, (5) 90% of the active substance in these antifouling products 

are release and only 10% remain in the paint according to an harmonisation of 

biocide products.  

 

The geographic distribution of load from antifouling boat paints is estimated per 

EEA river basin district and based on distributions rasters for recreational boats and 

national marine traffic determined by SMED Air which is assessed to have rela-

tively high accuracy. The geographically distributed load of copper from recrea-

tional boating is estimated based on load from household consumption distributed 

per river basin district on the west coast of Sweden (from Trelleborg to Idefjorden) 

since the chemically active paints are banned on recreational boats for the remain-

ing coastal waters (study conducted before KemI approved antifouling boat paints 

from the industrially used quantities of copper were distributed throughout the west 

coast, the east coast, and up to the northern coastal waters, where antifouling prod-

ucts with copper may not be used professionally. These loads were totalled 

HELCOM marine basin and restated per EEA river basin district using a weighting 

based on the length of the outer river basin district border marine basin (Wester-

berg, 2010). 
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Appendix 3 Gross load of metals 
and nutrients  

Gross load for nutrients and metals to water. Data from the reporting to EEA-WISE 

and the Assessment ZE. Data per river basin district and emissions sources. 

 
Gross load of nitrogen (tonnes/year) for 2009 per emission source and river basin district 
(processed data Ejhed et al., 2011, results rounded to two figures). 

Gross load,  
tonnes N/year       Other land           

  

Storm-
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Deposi-
tion on 
water 

Local on-
site 

wastewa
ter 

treat-
ment 

M-WWTP 
not E-
PRTR 

Indus-
tries not 
E-PRTR 

Total 
diffuse 
sources 

Bothnian Bay 53 1,200 15,000 4,400 2,500 440 2,100 180 1,700 200 28,000 

Bothnian Sea 150 2,400 14,000 2,100 1,600 490 2,700 440 3,200 180 28,000 

Northern Baltic 310 6,000 2,300  120 610 1,500 560 2,700 240 14,000 

Southern Baltic 390 19,000 2,700  150 850 2,500 650 2,300 230 29,000 
Skagerrak and 
Kattegat  810 23,000 8,300 300 1,100 1,600 6,100 1,000 3,900 540 47,000 

Total 1,700 52,000 43,000 6,800 5,500 3,700 15,000 2,800 14,000 1,400 140,000 

 
Gross load of phosphorus (tonnes/year) for 2009 per emission source and river basin 

district (processed data Ejhed et al., 2011, results rounded to two figures). 

Gross load,  
tonnes P/year       Other land           

  

Storm-
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Deposi-
tion on 
water 

Local on-
site 

wastewa
ter 

treat-
ment 

M-WWTP 
not E-
PRTR 

Indus-
tries not 
E-PRTR 

Total 
diffuse 
sources 

Bothnian Bay 13 60 460 130 78 45 43 18 21 1 870 

Bothnian Sea 26 130 440 63 50 62 42 43 43 15 920 

Northern Baltic 42 380 48  1.6 32 13 55 36 5 620 

Southern Baltic 38 340 46  1.3 54 18 64 41 16 620 
Skagerrak and 
Kattegat 71 640 190 9.2 15 150 42 110 65 29 1,300 

Total 190 1,600 1,200 200 150 340 160 290 210 67 4,300 
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Gross load of cadmium (kg/year) per emission source and river basin district (processed 

data Ejhed et al., 2010, results rounded to two figures). 

Gross load,  
kg Cd/year       Other land           

  

Storm
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Other 
Deposi-
tion on 
water 

Local on-
site 

wastewa
ter 

treat-
ment 

M-WWTP 
not E-
PRTR 

Indus-
tries 

not E-
PRTR 

Total 
diffuse 
sources 

Bothnian Bay 51 5.2 290 110 49 13 7.9 230 0.85 4.9 18 780 

Bothnian Sea 96 11 310 46 36 22 6.6 250 2.2 11 13 800 

Northern Baltic 140 16 110  3.2 4.8 9.2 130 2.9 4.6 11 430 

Southern Baltic 140 31 230  6.9 10 29 110 3.2 10 26 600 
Skagerrak and 
Kattegat 250 52 430 3.7 37 17 42 450 5.3 5.3 13 1,300 

Total 670 120 1,400 160 130 68 94 1,200 14 35 82 3,900 

 
Gross load of copper (kg/year) per emission source and river basin district (processed 

data Ejhed et al., 2010, and EEA-WISE reporting 2010; results rounded to two figures). 

Gross load,  
kg Cu/year       Other land           

  

Storm-
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Other 

Depo-
sition 

on 
water 

Local on-
site 

wastewa
ter 

treat-
ment 

M-
WWTP 
not E-
PRTR 

Indus-
tries 

not E-
PRTR 

Total 
diffuse 
sources 

Bothnian Bay 3,800 1,400 13,000 6,700 2,100 570 590 3,200 150 580 120 32,000 

Bothnian Sea 6,300 2,900 13,000 2,800 1,400 930 520 3,300 390 940 180 33,000 

Northern Baltic 7,200 4,100 2,800  89 140 1,100 1,400 510 870 140 18,000 

Southern Baltic 7,800 8,100 3,800  120 170 1,500 1,200 570 2,000 160 26,000 
Skagerrak and 
Kattegat 13,000 14,000 17,000 230 1,400 670 3,100 5,200 930 1,200 440 57,000 

Total 38,000 30,000 49,000 9,700 5,100 2,500 6,800 14,000 2,500 5,500 1,000 160,000 

 

Gross load of copper (tonnes/year) from antifouling boat paints 

River basin district EEA Copper load (tonnes/year) 

SE-1 Bothnian Bay 1 

SE-2 Bothnian Sea 0.62 

SE-3 Baltic Proper north 13 

SE-4 Baltic Proper South incl. Öresund 41 

SE-5 Skagerrak and Kattegat 42 

Total 104 

 

 

 

 



  

 90 

 

Gross load of nickel (kg/year) per emission source and river basin district (processed 

data Ejhed et al., 2010 and EEA-WISE reporting 2011, results rounded to two figures). 

Gross load,  
kg Ni/year       Other land           

  

Storm
water 

Agri-
culture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Other 
Deposi-
tion on 
water 

Local on-
site 

wastewater 
treatment 

M-
WWTP 
not E-
PRTR 

Indus-
tries 

not E-
PRTR 

Total 
diffuse 
sources 

Bothnian Bay 500 1,500 9,100 4,200 1,600 390 320 2,300 24 88 110 20,000 

Bothnian Sea 980 3,300 9,700 1,800 1,200 700 290 2,200 63 240 35 20,000 

Northern Baltic 1,500 4,600 2,700  82 130 720 900 81 530 29 11,000 

Southern Baltic 1,500 9,000 3,900  120 180 1,200 700 91 380 65 17,000 
Skagerrak and 
Kattegat 2,700 15,000 8,300 140 690 340 1,800 3,200 150 240 100 33,000 

Summa 7,200 34,000 34,000 6,100 3,600 1,700 4,300 9,300 410 1,500 350 100,000 

 
Gross load of lead (kg/year) per emission source and river basin district (processed data 

Ejhed et al., 2011, and EEA-WISE reporting 2011, results rounded to two figures). 

Gross load,  
kg Pb/year       Other land           

  

Storm-
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Other 
Deposi-
tion on 
water 

Lo-
cal 
on-
site 

wast
ewa
ter 

trea
tme
nt 

M-
WWTP 
not E-
PRTR 

Indus-
tries 

not E-
PRTR 

Total 
diffuse 
sources 

Bothnian Bay 1,600 200 8,400 1,100 1,500 370 140 5,400 18 42 73 19,000 

Bothnian Sea 2,900 420 9,000 450 1,100 660 130 5,300 47 72 350 20,000 

Northern Baltic 4,100 600 2,200  69 110 290 2,600 60 65 120 10,000 

Southern Baltic 4,200 1,200 3,400  110 150 470 2,400 68 120 160 12,000 
Skagerrak and 
Kattegat 7,200 2,000 7,300 36 610 300 1,100 9,200 110 82 81 28,000 

Summa 20,000 4,400 30,000 1,500 3,300 1,600 2,100 25,000 300 380 790 90,000 

 

Gross load of zinc (kg/year) per emission source and river basin district (processed data 

Ejhed et al., 2011, EEA-WISE reporting 2011, results rounded to two figures). 

Gross load,  
kg Zn/year       Other land           

  

Storm-
water 

Agricul-
ture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Other 
Deposi-
tion on 
water 

Local 
on-site 
waste
water 
treat-
ment 

M-WWTP 
not E-
PRTR 

Indus-
tries 

not E-
PRTR 

Total 
diffuse 
sources 

Bothnian Bay 8,700 1,800 88,000 22,000 15,000 3,900 1,900 34,000 350 1,500 6,000 180,000 

Bothnian Sea 16,000 3,700 93,000 9,500 11,000 6,800 2,200 37,000 910 5,400 710 190,000 

Northern Baltic 23,000 5,300 23,000  710 1,100 2,600 14,000 1,200 2,600 290 74,000 

Southern Baltic 23,000 10,000 35,000  1,000 1,600 6,900 11,000 1,300 3,000 1,000 95,000 
Skagerrak and 
Kattegat 41,000 18,000 85,000 770 7,000 3,500 13,000 49,000 2,100 2,100 1,100 220,000 

Total 110,000 39,000 320,000 33,000 35,000 17,000 26,000 145,000 5,900 1,5000 9,100 760,000 
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Gross load of mercury (kg/year) per emission source and river basin district (processed 
data Ejhed et al., 2011 and EEA-WISE reporting 2011, results rounded to two figures). 

Gross load,  
kg Hg/year       Other land           

  

Storm
water 

Agri-
culture 

Forest 
Moun-

tain 
areas 

Mire 
areas 

Unfor-
ested 
areas 

Oth
er 

Deposi-
tion on 
water 

Local on-
site 

wastewa
ter 

treat-
ment 

M-WWTP 
not E-
PRTR 

Indus-
tries not 
E-PRTR 

Total 
diffuse 
sources 

Bothnian Bay 9.8 0.83 110 26 18 4.8 2.6 27 0.69 2.5 1.0 200 

Bothnian Sea 17 1.8 110 11 13 8.1 2.1 31 1.8 7.2 2.8 210 

Northern Baltic 20 2.5 23  0.72 1.1 2.6 13 2.4 9.8 0.69 76 

Southern Baltic 22 4.9 29  0.94 1.3 4.1 12 2.6 9.9 2.1 89 
Skagerrak and 
Kattegat 36 8.3 60 0.88 4.9 2.6 8.2 44 4.3 5.0 5.7 180 

Total 110 18 330 38 37 18 20 130 12 34 12 750 
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Appendix 4 Deposition of organic 
pollutants  

Results from interpolation modelling, deposition on water in each river basin dis-

trict 2009 and 2010, kg/year. 

2009      

River basin dis-

trict 

PAH PCB HCH DDT PBDEs 

Bothnian Bay 100 2 0.6 0.2 0.6 

Bothnian Sea 200 3 1 0.5 0.7 

Northern Baltic 200 0.5 0.3 0.2 0.1 

Southern Baltic 300 0.7 0.5 0.4 0.2 

Skagerrak and 
Kattegat 

400 3 1 0.9 0.6 

Entire country 1,000 9 4 2 2 

 

2010      

River basin dis-

trict 

PAHs PCBs HCHs DDT PBDEs 

Bothnian Bay 200 2 0.7 0.3 0.5 

Bothnian Sea 300 3 0.9 0.5 0.6 

Northern Baltic 70 0.4 0.2 0.1 0.1 

Southern Baltic 100 0.6 0.2 0.2 0.1 

Skagerrak and 
Kattegat 

400 3 0.9 0.7 0.5 

Entire country 1,000 8 3 2 2 

 

Results based on estimates of average position factors, deposition on water in each 

river basin district for 2009 and 2010 kg/year, dioxins in kg TE (2005) WHO/year. 

2009        

River basin 

district 

PAHs PCBs HCHs DDT PBDEs Endosulfan Dioxins  

Bothnian Bay 300 2 0.7 0.5 0.4 2 0.004 

Bothnian Sea 350 2 0.8 0.5 0.4 2 0.004 

Northern Baltic 100 0.6 0.3 0.2 0.2 0.8 0.001 

Southern Baltic 200 0.8 0.4 0.3 0.2 1 0.002 

Skagerrak and 
Kattegat 

400 2 0.8 0.6 0.5 2 0.004 

Entire country 1,000 6 3 2 2 8 0.02 

 



  

 93 

 

2010         

River basin 

district 

PAHs PCBs HCHs DDT PBDEs Endosulfan Dioxins Chlorinated 

paraffins 

Bothnian Bay 300 1 0.6 0.4 0.3 2 0.003 40 

Bothnian Sea 300 1 0.6 0.4 0.4 2 0.003 40 

Northern Baltic 100 0.5 0.2 0.1 0.1 0.6 0.001 10 

Southern Baltic 100 0.7 0.3 0.2 0.2 0.9 0.001 20 

Skagerrak and 
Kattegat 

300 1 0.6 0.4 0.4 2 0.003 40 

Entire country 1,000 5 2 2 1 7 0.01 150 

 

Results of interpolation modelling, deposition on land in each river basin district 

for 2009 and 2010 kg/year. 

2009      

River basin dis-

trict 

PAHs PCBs HCHs DDT PBDEs  

Bothnian Bay 2,000 30 10 4 10 

Bothnian Sea 3,000 50 20 9 10 

Northern Baltic 2,000 5 3 2 1 

Southern Baltic 3,500 9 5 5 2 

Skagerrak and 
Kattegat 

3,000 20 9 6 4 

Entire country 10,000 100 50 30 30 

 

2010      

River basin dis-

trict 

PAHs PCBs HCHs DDT PBDEs 

Bothnian Bay 3,000 30 10 6 9 

Bothnian Sea 5,000 40 10 9 9 

Northern Baltic 700 4 2 2 1 

Southern Baltic 2,000 7 3 3 2 

Skagerrak and 
Kattegat 

3,000 20 6 5 4 

Entire country 10,000 100 40 20 30 
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Results based on estimates of mean deposition factors, deposition on land in each 

river basin district for 2009 and 2010 kg/year, dioxins in kg TE (2005) WHO/year. 

2009        

River basin 

district 

PAHs PCBs HCHs DDT PBDEs Endosulfan Dioxins 

Bothnian Bay 6000 30 10 10 8 40 0.07 

Bothnian Sea 6000 30 10 9 7 40 0.06 

Northern Baltic 1000 6 3 2 2 8 0.01 

Southern Baltic 2000 9 5 3 3 10 0.02 

Skagerrak and 
Kattegat 

3000 10 6 4 3 20 0.03 

Entire country 20000 80 40 30 20 100 0.2 

 

 

2010         

River basin 

district 

PAHs PCBs HCHs DDT PBDEs Endosulfan Dioxins  Chlorinated 

paraffins 

Bothnian Bay 5,000 20 10 70 6 30 0.05 700 

Bothnian Sea 4,400 20 10 7 6 30 0.04 600 

Northern Baltic 1,000 5 20 2 1 7 0.01 200 

Southern Baltic 2,000 8 4 2 2 10 0.02 200 

Skagerrak and 
Kattegat 

2,000 
10 5 30 3 10 0.02 300 

Entire country 10,000 70 30 20 20 90 0.1 2,000 
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Appendix 5 Standard values - 
StormTac 

Standard values used [mg/l], (BDE [µg/l]) to estimate gross load in surface runoff. 

All standard values taken from StormTac, http://www.stormtac.com/. 

 

Land use 

Run-

off_co
eff 

PAHs 4-NPs 

DEHPs Endosul

dosul-
fans 

HCHs BDE-47+99 

Roads (5 

000 ADT) 

0.85 
0.00032 0.00015 0.00050 0.00002 0.00004 0.00045 

Roads (10 

000 ADT) 

0.85 

0.00052 0.00030 0.00050 0.00002 0.00004 0.00045 

  0.00072 0.00050 0.00050 0.00002 0.00004 0.00045 

Roads (30 

000 ADT) 

0.85 

0.00132 0.00075 0.00050 0.00002 0.00004 0.00045 

Roads (100 
000 ADT) 

0.85 
0.00412 0.00280 0.00050 0.00002 0.00004 0.00045 

Parking 0.85 0.00170 0.00015 0.01000 0.00002 0.00004 0.00045 

Houses 0.25 0.00060 0.00025 0.01000 0.00002 0.00004 0.00045 

Row hous-
es 

0.32 
0.00060 0.00035 0.01000 0.00002 0.00004 0.00045 

Apartments 0.45 0.00060 0.00050 0.01000 0.00002 0.00004 0.00045 

Leisure 

houses 

0.2 

0.00030 0.00025 0.01000 0.00002 0.00004 0.00045 

Colony 
areas 

0.2 
0.00000 0.00025 0.01000 0.00002 0.00004 0.00045 

Commercial 0.7 0.00060 0.00200 0.01000 0.00002 0.00004 0.00045 

Industry 0.5 0.00100 0.00200 0.00100 0.00002 0.00004 0.00045 

Park 0.18 0.00000 0.00200 0.01000 0.00002 0.00004 0.00045 

Forests 0.05 0.00000 0.00015 0.00050 0.00002 0.00004 0.00045 

Farmland 0.11 0.00000 0.00015 0.00050 0.00002 0.00004 0.00045 

Pasture 0.075 0.00000 0.00015 0.00050 0.00002 0.00004 0.00045 

Wetland 0.2 0.00000 0.00015 0.00050 0.00002 0.00004 0.00045 

Other            0.00000 

Golf cours-
es 

0.18 
0.00000 0.00025 0.01800 0.00002 0.00004 0.00045 

Airports 0.85 0.00170 0.00025 0.01800 0.00002 0.00004 0.00045 

Railway 

area 

0.5 

0.00200 0.00025 0.01800 0.00002 0.00004 0.00045 

Cutting 
area 

0.2 
0.00000 0.00025 0.01800 0.00002 0.00004 0.00045 

Water 

(deposition) 

1 

0.00007 0.00003 0.00031 0.00000 0.00000 

0.00052 

 

http://www.stormtac.com/

