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Introduction

In order to collect information for the Progress Report to the 5th North Sea Conference the secretariat circulated the electronic reporting formats (REP-HAZ) to North Sea states in December 2000. OSPAR and EC were invited to report on actions addressed to them in the Esbjerg Declaration (ED). NGOs have also been invited to report on relevant issues. 

This document comprises the compilation of inputs received for hazardous substances. 

1.1 Background

The reporting on discharges, emissions and losses of hazardous substances to the 4th North Sea Conference (4 NSC) at Esbjerg, in 1995 highlighted the need for increased harmonisation and transparency regarding the reporting on hazardous substances. This need included the definitions of sources, as well as the quantification of the discharges/emissions/losses. At the Conference, ministers accordingly invited Norway in co-operation with the European Commission and the EEA to develop transparent and harmonised reporting procedures for discharges, emissions and losses of hazardous substances. 

A number of key issues were identified at a kick-off meeting, the HARP-HAZ Workshop in September 1998 in Oslo, such as applying common or national lists of point and diffuse sources and methods regarding the quantification of discharges/ losses/emissions of hazardous substances to ensure the reporting of more comparable data. At the Workshop, it was agreed that a prototype of HARP-HAZ should be developed and used on a trial basis for the reporting on losses/discharges/emissions of hazardous substances to the Fifth North Sea Conference. Norway took the lead in development of the HARP-HAZ Guidance document (Harmonised Quantification and Reporting Procedures SFT 1789 / 2001).

Norway developed the REP-HAZ database as a tool for reporting based on the principles and options in the HARP-HAZ Guidance document. The Guidance documents are available at www.sft.no/english/harphaz. 

Each country received in December 2000 a copy of the REP-HAZ database for the purpose of national reporting. The data received was aggregated in a central database in Norway to be used as basis for the preparation of the Progress Report.

Reporting requirements are specified in Annex 7, CONSSO OCT 00/3/2 and include:

Reporting on the 50/70% reduction targets

Reporting on pesticides 

Reporting on substitution of specific substances and products

Reporting based on qualitative information.

The document presents non-processed information given by the respective country. The information has been aggregated in the REP-HAZ database managed by Norway from which standardised reports have been generated. Only information given by each country is presented, hence contents and volume may differ between countries.

Quantitative data is organised by country while other data is presented with respect to issue and subject.

1.2 Submitted inputs

Submitted inputs are presented according to the main elements and respective main groups identified in the HARP-HAZ procedure, given below. 

Figure 1. Main elements in the Source and Load Oriented Approach for hazardous substances.


Table 1. Submitted inputs on hazardous substances.

Country
50/70% reduction target
Qualitative reporting


Heavy metals
Organic substances
Pesticides


Belgium
Reported on SOA.

Main sources reported for some heavy metals. For most heavy metals total discharges and emissions are reported. Not possible to see if product sources are included.

 
Reported on SOA. For all organic substances except PAH total discharges and emissions are reported. Not possible to see if product sources are included.


Sales figures reported.
All questions are answered. In some cases reference is made to other documents.

Denmark
Reported on SOA. 

Transparent reporting for most of the substances, reporting on main- and subsources to water and air. Data from 1985 are available for some of the substances. 
Reported on SOA. 

Transparent reporting for most of the substances, reporting on main- and subsources to water and air. Data from 1985 are available for some of the substances.
Sales figures reported.
Most questions are answered.



France
Reported on SOA. % reduction calculated based on reported figures. Main sources are generally not given.

Product sources are generally not included.


Reported on SOA. % reduction calculated based on reported figures. Main sources are generally not given.

Product sources are generally not included.
Sales figures reported.
Most questions are answered. 

Germany
Reported on SOA. Main sources reported for discharges to water. For emissions to air only percentage reduc-tion is reported. Product sources are generally not included.
Reported on SOA. Main sources reported for emissions or dis-charges of some organ-ic substances. For most substances only percentage reduction is reported. Product sour-ces are generally not included.


Sales figures reported. 
All questions are answered. In some cases reference is made to other documents.

Norway
Reported on SOA. 

Transparent reporting for all substances, reporting on main- and subsources to water and air. Product sources are included.


Reported on SOA. 

Transparent reporting for all substances, reporting on main and subsources to water and air. Product sources are included.


Sales figures reported.
All questions are answered. 

Sweden
Reported on SOA. Some main sources given for discharges and emissions. Product sources are generally not included.
Reported on SOA For all organic substances except PAH and dioxins only total discharges and emissions are reported. Product sources are generally not included.
Sales figures reported.
All questions are answered. In some cases reference is made to other documents.

Country
50/70% reduction target
Qualitative reporting


Heavy metals
Organic substances
Pesticides


Switzer​land
Reported on SOA. 

Main sources given for discharges and emission for most of the substances. 
Reported on SOA. 

% reductions reported for most of the substances. Main sources given for discharges and emission for some of the substances. 
Sales figures reported
All questions are answered.

The Nether​lands
Reported on SOA. 

Transparent reporting for all substances, reporting on main- and subsources to water and air. Product sources are included.
Reported on SOA. 

Transparent reporting for all substances, reporting on main- and subsources to water and air. Product sources are included.


Reported on SOA.

Transparent reporting for all substances, reporting on main- and subsources to water.

 
All questions are answered. In some cases reference is made to other documents.

United Kingdom
Reported on LOA to water and SOA to air. % reductions on discharges and losses to water are reported supported by quantitative data. Total emissions to air reported. Product sources are included, but not possible to distinguish. Additional information given in appendix 2.
Reported on LOA to water and SOA to air. % reductions on discharges and losses to water are reported supported by quantitative data. Total emissions to air reported. Product sources are included, but not possible to distinguish. Additional information given in appendix 2.


Reported on LOA or when inputs are low, on use. % reductions reported supported by quantitative data . Additional information given in appendix 2.
All questions are answered. In some cases reference is made to other documents.

1.2.1 Notes to submitted information

Figures are in most cases on national basis, without distinguishing between catchment to North Sea and other marine areas.

2 References

Harmonised Quantification and Reporting Procedures (HARP-HAZ Prototype). SFT 1789 / 2001.

The 50/70% reduction target 

(HD, Annex 1A and ED, Annex 2, 4.1 vi)

2.1 Heavy metals

2.1.1 Belgium

Element
Mercury

General remark:

With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
12485
1470
kg/year
88.2
Year:
1985

SOA
Source Oriented Approach
12485
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6096
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6096
kg/year

Waste / Disposal
6389
kg/year

Gen. 007
Waste / Disposal general
6389
kg/year
Year:
1999

SOA
Source Oriented Approach
1470
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1205
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1205
kg/year

Remark:
2000 data

Waste / Disposal
265
kg/year

Gen. 007
Waste / Disposal general
265
kg/year

Remark:
2000 data


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2463.5
549
kg/year
77.7
Year:
1985

SOA
Source Oriented Approach
2463.5
kg/year

All Sources 
2463.5
kg/year
Year:
1999

SOA
Source Oriented Approach
549
kg/year

All Sources
549
kg/year

Remark: 2000 data
Element
Cadmium

General remark:

With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
14837
3872
kg/year
73.9
Year:
1985

SOA
Source Oriented Approach
14837
kg/year

All Sources
14837
kg/year
Year:
1999

SOA
Source Oriented Approach
3872
kg/year

Transport and infrastructure
632
kg/year

Gen. 002
Transport and infrastructure general
632
kg/year

Remark:
2000 data

Small and medium enterprises (SMEs)
3186
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
3186
kg/year

Remark:
2000 data

These data are the sum of households, SMEs and Industrial activities (IPPC)

Waste / Disposal
54
kg/year

Gen. 007
Waste / Disposal general
54
kg/year

Remark:
2000 data


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
14156
892
kg/year
93.7
Year:
1985

SOA
Source Oriented Approach
14156
kg/year

All Sources
14156
kg/year
Year:
1999

SOA
Source Oriented Approach
892
kg/year

Households
528
kg/year

Gen. 004
Household general
528
kg/year

Remark:
2000 data

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
364
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
364
kg/year

Remark:
2000 data
Element
Copper

General remark:

With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
150650
41534
kg/year
54.1
Year:
1985

SOA
Source Oriented Approach
150650
kg/year

All Sources
150650
kg/year
Year:
1999

SOA
Source Oriented Approach
69128
kg/year

All Sources
69128
kg/year
               Remark:
2000 data


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
118100
106241
kg/year
16.4
Year:
1985

SOA
Source Oriented Approach
127100
kg/year

All Sources
127100
kg/year
Year:
1999

SOA
Source Oriented Approach
106241
kg/year

Agricultural activities
17800
kg/year

Gen. 001
Agricultural activities general
17800
kg/year

Remark:
2000 data

Transport and infrastructure
77899
kg/year

Gen. 002
Transport and infrastructure general
77899
kg/year

Remark:
2000 data

This is the SUM for Transport & Households

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
10542
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
10542
kg/year

Remark:
2000 data

This is the sum for SMEs and Industrial activities
Element
Zink

General remark:

The data presented here are the sum of ALL sources !
With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
684924
133568
kg/year
80.5
Year:
1985

SOA
Source Oriented Approach
684924
kg/year

All Sources
684924
kg/year
Year:
1999

SOA
Source Oriented Approach
133568
kg/year

All Sources
133568
kg/year
               Remark:
2000 data


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
517700
253380
kg/year
51.1
Year:
1985

SOA
Source Oriented Approach
517700
kg/year

All Sources
517700
kg/year
Year:
1999

SOA
Source Oriented Approach
253380
kg/year

All Sources
253380
kg/year

         Remark:
 2000 data
Element
Lead

General remark:

With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
1005694
153731
kg/year
84.7
Year:
1985

SOA
Source Oriented Approach
1005694
kg/year

All Sources
1005694
kg/year
Year:
1999

SOA
Source Oriented Approach
153731
kg/year

Transport and infrastructure
53800
kg/year

Gen. 002
Transport and infrastructure general
53800
kg/year

Remark:
2000 data

Small and medium enterprises (SMEs)
99122
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
99122
kg/year

Remark:
2000 data

This is the sum of Households, SMEs and Industrial activities (IPPC)

Waste / Disposal
809
kg/year

Gen. 007
Waste / Disposal general
809
kg/year

Remark:
2000 data


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
82840
19101
kg/year
76.9
Year:
1985

SOA
Source Oriented Approach
82840
kg/year

All Sources
82840
kg/year
Year:
1999

SOA
Source Oriented Approach
19101
kg/year

Agricultural activities
1427
kg/year

Gen. 001
Agricultural activities general
1427
kg/year

Remark:
2000 data

Transport and infrastructure
887
kg/year

Gen. 002
Transport and infrastructure general
887
kg/year

Remark:
2000 data

Households
8858
kg/year

Gen. 004
Household general
8858
kg/year

Remark:
2000 data

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6729
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6729
kg/year

Remark:
2000 data

  Other Sources                                                                                                                       1200 
 kg/year

Remark:
2000 data
Element
Arsenic

General remark:

The data presented here are the sum of ALL sources !
With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
53187
2928.3
kg/year
94.5
Year:
1985

SOA
Source Oriented Approach
53187
kg/year

All Sources
53187
kg/year
Year:
1999

SOA
Source Oriented Approach
2928.3
kg/year

All Sources
2928.3
kg/year
                Remark:
 2000 data


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
12594
2722.1
kg/year
78.4
Year:
1985

SOA
Source Oriented Approach
12594
kg/year

All Sources
12594
kg/year
Year:
1999

SOA
Source Oriented Approach
2722.1
kg/year

All Sources
2722.1
kg/year
                Remark:
 2000 data

Element
Chromium

General remark:

The data presented here are the sum of ALL sources !
With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
97854
5693
kg/year
94.2
Year:
1985

SOA
Source Oriented Approach
97854
kg/year

All Sources
97854
kg/year
Year:
1999

SOA
Source Oriented Approach
5693
kg/year

All Sources
5693
kg/year

Remark:
2000 data

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
166703
12821
kg/year
92.3
Year:
1985

SOA
Source Oriented Approach
166703
kg/year

All Sources
166703
kg/year
Year:
1999

SOA
Source Oriented Approach
12821
kg/year

All Sources
12821
kg/year

Remark:
2000 data
Element
Nickel

General remark:

The data presented here are the sum of ALL sources !
With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
159190
4903.6
kg/year
96.9
Year:
1985

SOA
Source Oriented Approach
159190
kg/year

All Sources
159190
kg/year
Year:
1999

SOA
Source Oriented Approach
4903.6
kg/year

All Sources
4903.6
kg/year

Remark:
2000 data

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
98978
18591.5
kg/year
81.2
Year:
1985

SOA
Source Oriented Approach
98978
kg/year

All Sources
98978
kg/year
Year:
1999

SOA
Source Oriented Approach
18591.5
kg/year

All Sources
18591.5
kg/year

Remark:
2000 data

2.1.2 Denmark

Element
Mercury

General remark:
Reported data on air emissions for 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may likely not include the followings sources of emission of mercury to air in Denmark (all figures from 1992-93 but adjusted for trends concerning flue gas cleaning and mercury content of goods):
Cremation ~ 100 kg Hg/year 
Leakage/spillage of mercury vapour lamps ~ 10 kg Hg/year
Incineration of hazardous waste ~ 110 kg Hg/year
Incineration of sewage sludge ~ 50 kg Hg/year
Other waste treatment covering handling of metallic mercury, fluorescent tubes and miscellaneous equipment containing mercury in the recycling and waste treatment sector ~ 150 kg Hg/year.
In general for all water borne inputs  it is estimated that 20% of the total Danish discharges from waste water treatment plants and from direct outlets from industry may reach the North Sea. This applies for all heavy metals. 
Data source: 
Air 1999: Danish CORINAIR inventory
Air 1985: Forbrug og forurening med kviksølv i Danmark – materialestrømsanalyse. COWI-consult for Miljøstyrelsen 1985. (In 
Danish: Consumption and pollution with mercury in Denmark. Flow analysis)
Water 1999: Orientering fra MST 16/2000  
Water 1985: Forbrug og forurening med kviksølv i Danmark – materialestrømsanalyse. COWI-consult for Miljøstyrelsen 1985. (In 
Danish: Consumption and pollution with mercury in Denmark. Flow analysis)


1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
5505
1976
kg/year
64.1
Year:
1985


SOA
Source Oriented Approach
5505
kg/year

Transport and infrastructure
35
kg/year

Gen. 002
Transport and infrastructure general
35
kg/year

Remark:
Correct value is <35 kg/year. This figure is a 1982/83-figure, but assumed to be valid also to 1985.

Households
50
kg/year

113.01
Household consumption and similar processes
50
kg/year

Remark:
Feverthermometers - estimate based on substance flow analysis. The figure is a 1982/83-figure, but assumed to be valid 

also to 1985.

Small and medium enterprises (SMEs)
200
kg/year

112.03
Laboratories
100
kg/year

Remark:
Based on substance flow analysis. The figure covers the year of 1982/83, but is assumed to be valid also to 1985.

112.08
Other general processes
100
kg/year

Remark:
Covers emission from breakage of industrial thermometers, measurement equipment, lamps etc. Based on substance flow 

analysis. Originally estimated at 0-200 kg/year. The figure covers the year of 1982/83, but is assumed to be valid also to 

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1165
kg/year

101
Combustion processes (production of heat and electricity)
750
kg/year

Remark:
Based on substance flow analysis. Originally estimated as 500-1000 kg/year. The figure covers the year of 1982/83, but 

is assumed to be valid also to 1985.

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
20
kg/year

Remark:
Based on substance flow analysis.  The figure covers the year of 1982/83, but is assumed to be valid also to 1985.


104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
270
kg/year

Remark:
Based on substance flow analysis. Originally estimated at 160-380 kg/year. The figure covers the year of 1982/83, but is 

assumed to be valid also to 1985.


104.14/105.1
Recycling industries
125
kg/year

Remark:
Based on substance flow analysis. Originally estimated as 100-150 kg/year. The figure covers the year of 1982/83, but is 

assumed to be valid also to 1985.

Waste / Disposal
4055
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
3100
kg/year

Remark:
Based on substance flow analysis. Originally estimated at 2300-3900 kg/year. The figure covers the year of 1982/83, but 

is assumed to be valid also to 1985.


109.03.03
Incineration of sludges from waste water treatment - controlled
280
kg/year

Remark:
Based on substance flow analysis. The figure covers the year of 1982/83, but is assumed to be valid also to 1985.


109.03.06
Incineration of hazardous waste
30
kg/year

Remark:
Based on substance flow analysis. Originally estimated at 20-40 kg/year. The figure covers the year of 1982/83, but is 

assumed to be valid also to 1985.


109.05
Cremation
270
kg/year

Remark:
Based on substance flow analysis. The figure covers the year of 1982/83, but is assumed to be valid also to 1985.


109.07
Other waste treatment
375
kg/year

Remark:
Covers handling of mercury,  fluorescent lamps and electrical equipment etc. Based on substance flow analysis. 

Originally estimated as 310-440 kg/year. The figure covers the year of 1982/83, but is assumed to be valid also to 1985.
Year:
1999


SOA
Source Oriented Approach
1976
kg/year

Transport and infrastructure
16
kg/year

202
Other mobile sources
16
kg/year

Remark:

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
812
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0
kg/year

Remark:
All chlor-alkali production in Denmark has ceased


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
812
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
1148
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
270
92.5
kg/year
  66.0
Year:
1985


SOA
Source Oriented Approach
270
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
10
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0
kg/year

Remark:
Total discharge in Denmark estimated at <40 kg/year, but directed to internal Danish Waters and not North Sea Waters. 

The figure covers the year of 1982/83, but is assumed to be valid also to 1985.


105
Production processes in manufacturing industry and water supply not involving fuel 
10
kg/year

combustion and use of solvents and other products

Remark:
Based on substance flow analysis. It is assumed that 20% of the total discharges in Denmark is directed to the North Sea 

Waters.  The figure covers the year of 1982/83, but is assumed to be valid also to 1985.

Waste / Disposal
260
kg/year

109.02
Waste water treatment (incl. storm water runoff)
260
kg/year

Remark:
Based on substance flow analysis. It is assumed that 20% of the total discharges in Denmark is directed to the North Sea 

Waters.  Includes contributions from thermometers, measurement equipment, dentists etc. The figure covers the year of 

1982/83, but is assumed to be valid also to 1985.
Year:
1999


SOA
Source Oriented Approach
92.5
kg/yea

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.5
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.5
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
92
kg/year

109.02
Waste water treatment (incl. storm water runoff)
92
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Cadmium

General remark:
Reported data on air emissions for 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include the followings sources of emission of cadmium to air in Denmark (all figures from 1996 and are not included in the reported discharge):
Incineration of hazardous waste ~ 5 kg Cd/year
Incineration of sewage sludge ~  20 kg Cd/year
Reported data on air and water emissions for 1985 are based on substance flow analysis for 1980, which is assumed valid to 1985 in lack of more precise data. 
It may be noted that air emission sources anticipated important in 1980 like burning of car wrecks may well have disappeared partly by 1985.
Data sources:
Air 1999: CORINAIR inventory
Air 1985: Cadmiumforurening – MST redegørelse fra 1980 suppeleret med baggrundsdata for tungmetalredegørelsen fra 1995 
(1/1995) (In Danish: Pollution caused by cadmium - by Danish EPA 1980 suplemented with further data from the account on heavy 
metals by  Danish EPA 1995)
Water 1999: Orientering fra MST 16/2000 suppleret med miljøprojekt 557 (data om offeranoder) (In Danish: Information from Danish 
EPA, 2000 including data from project on sacrificial anodes). Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994.
Water 1985: Cadmiumforurening – MST redegørelse fra 1980: udledning fra Superfos i Frede-ricia er ikke medregnet, da Lillebælt 
ikke er omfattet af Nord Sø deklarationen. (In Danish: Pollution caused by cadmium 1980)


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
7800
713
kg/year
90.9
Year:
1985


SOA
Source Oriented Approach
7800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1500
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1500
kg/year

Remark:
Cover combustion of coal, oil and miscellaneous industrial activities like manufacturing of alloys and iron and emissions

 from automobile paint shops. Estimates based on consumption figures etc.

Waste / Disposal
6300
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
2200
kg/year

109.07
Other waste treatment
4100
kg/year

Remark:
Covers burning of car wrecks (3900 kg/year) and burning of old electrical cables (<300 kg/year).
Year:
1999


SOA
Source Oriented Approach
713
kg/year

Transport and infrastructure
49
kg/year

201
Road transport
36
kg/year

202
Other mobile sources
13
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
430
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
430
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
234
kg/year


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
965
355
kg/year
63.2
Year:
1985


SOA
Source Oriented Approach
965
kg/year

Small and medium enterprises (SMEs)
225
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
225
kg/year

Remark:
Cover zinc anodes used for corrosion protection of ships and marine constructions. It is assumed that 25% of the total 

loss to Danish waters is directed to the North Sea Waters.

Waste / Disposal
740
kg/year

109.02
Waste water treatment (incl. storm water runoff)
740
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Year:
1999


SOA
Source Oriented Approach
355
kg/year

Small and medium enterprises (SMEs)
150
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
150
kg/year

Remark:
Cover zinc anodes used for corrosion protection of ships and marine constructions. It is assumed that 25% of the total 

loss to Danish waters is directed to the North Sea Waters.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
204
kg/year

109.02
Waste water treatment (incl. storm water runoff)
204
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Copper

General remark:
Reported data on air emissions in 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include emission of copper from all relevant sources, as e.g. incineration of hazardous waste (1992-estimate: <100 kg Cu/year) and sewage sludge (1992-estimate: <200 kg Cu/year) or domestic combustion of CCA-preserved wood in woodburning stoves etc. These figures are not included in the reported discharge.
Concerning water emissions in 1999, no data on emission from CCA-preserved wood to the marine environment are available. 
No data on emissions to air or water in 1985 are available.
Data sources:
Luft 1999: CORINAIR inventory
Vand 1999: Orientering fra MST 16/2000 suppleret med miljøprojekt 323  (data om anti-fauling, fiskeudstyr og sandblæsning). 
Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994.
Der er ikke tidligere lavet massestrømsanalyse for kobber, derfor ingen rimeligt komplette data for 1985. Enkeltdata kan måske findes, 
men billedet vil være  tilfældigt og upålideligt.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
9609
kg/year
Year:
1999


SOA
Source Oriented Approach
9609
kg/year

Transport and infrastructure
7677
kg/year

201
Road transport
6070
kg/year

Remark:

202
Other mobile sources
1607
kg/year

Remark:

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
926
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
926
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
1006
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
0
15810
kg/year
Year:
1999


SOA
Source Oriented Approach
15810
kg/year

Agricultural activities
2500
kg/year

110.16
Processes specific to hunting
2500
kg/year

Remark:
Covers copper fishing equipment lost to water. Estimate based on consumption figures for 1992 assumed to be valid also 

to 1999. Original figures stated as 5-20 tonnes Cu/year for Denmark in total. It is assumed that 20% of the total 

discharges in Denmark is directed to the North Sea Waters.

Small and medium enterprises (SMEs)
10800
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
10800
kg/year

Remark:
Covers anti-fouling paint used on boats and ships and loss of copperbased sand-blasting materials used at shipyards. 

Estimate based on consumption figures in 1992 assumed to be valid also to 1999. Original figure stated as 21-33 tons 

Cu/year for Denmark in total. It is further assumed that 20% of the total discharges in Denmark is directed to the North 

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
70
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
70
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
2440
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2440
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Zink

General remark:
Reported data on air emissions in 1999 corresponds to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include emission of zink from all relevant sources, as e.g. incineration of hazardous waste and sewage sludge, hot-dip galvanizing etc.
No data on emissions to air or water in 1985 are available.
Data sources:
Luft 1999: CORINAIR inventory
Vand 1999: Orientering fra MST 16/2000 suppleret med miljøprojekt 557 (data om offerano-der). Vandmiljø-94. Redegørelse fra 
Miljøstyrelsen. Nr. 2 1994.
Der er ikke tidligere lavet massestrømsanalyse for zink, derfor ingen rimeligt komplette data for 1985. Enkeltdata kan måske findes, 
men billedet vil være  tilfældigt og upålideligt.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
22887
kg/year
Year:
1999


SOA
Source Oriented Approach
22887
kg/year

Transport and infrastructure
4678
kg/year

201
Road transport
3571
kg/year

202
Other mobile sources
1107
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
8301
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
8301
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
9908
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
273310
kg/year
Year:
1999


SOA
Source Oriented Approach
273310
kg/year

Small and medium enterprises (SMEs)
250000
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
250000
kg/year

Remark:
Cover zinc anodes used for corrosion protection of ships and marine constructions. It is assumed that 25% of the total 

loss to Danish waters is directed to the North Sea Waters. 1996 - figure assumed to be valid also to 1999.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
110
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
110
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
23200
kg/year

109.02
Waste water treatment (incl. storm water runoff)
23200
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Lead

General remark:
Reported data on air emissions for 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may likely not include the following sources of emission of lead to air in Denmark (all figures from 1994 and are not included in the reported dicharges):
Manufacturing of lead acid batteries ~ 25 kg Pb/year 
Lead casting related to roof covering, yacht keels, cable sheets, anglers equipment etc. ~ 100 - 6600 kg Pb/year
Manufacturing of ceramics including glazed tiles etc. ~ 100 - 2000 kg Pb/year
Incineration of hazardous waste ~ 120 kg Pb/year
Incineration of sewage sludge ~ 100 - 200 kg Pb/year
Concerning emissions to water it is noted that no precise data on the fate of old electrical sea cables is available. Data on emission of lead to the marine environment from lead paint used on marine constructions or boats are also scarce.
It is known that lead is used for cable shedds for marine cables laid down in the sea bottom. After the useful life of the cables are over, the cables with the content of lead will to some extent be left in the sea. This contribution is difficult to estimate and has not been included in the figures.
Data sources:
Luft 1999: CORINAIR inventory
Luft 1985: Miljøprojekt 105
Vand 1999: Orientering fra MST 16/2000 suppleret med miljøprojekt 327 (tab af fiskeudstyr). Vandmiljø-94. Redegørelse fra 
Miljøstyrelsen. Nr. 2 1994.
Vand 1985: Miljøprojekt 105.

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
268300
7337
kg/year
97.3
Year:
1985


SOA
Source Oriented Approach
268300
kg/year

Transport and infrastructure
190000
kg/year

201
Road transport
190000
kg/year

Remark:
Based on consumption of lead additives assumed an emission rate of 75%.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
39000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
39000
kg/year

Remark:
Covers miscellaneous industrial activities including combustion of coal, oil and waste oil from automobiles reused for 

heat generation purposes. Original figure estimated at 16 - 62 tonnes per year. Data are mainly estimates based on activity

Waste / Disposal
39300
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
38000
kg/year

Remark:
Including industrial waste and hospital waste, which are co-treated with domestic municipal waste.


109.03.03
Incineration of sludges from waste water treatment - controlled
500
kg/year

Remark:
Original figure given as < 1000 kg.


109.03.06
Incineration of hazardous waste
800
kg/year
Year:
1999


SOA
Source Oriented Approach
7337
kg/year

Transport and infrastructure
1606
kg/year

201
Road transport
60
kg/year

202
Other mobile sources
1546
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3300
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3300
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glas etc.


Waste / Disposal
2431
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
107000
46274
kg/year
56.8
Year:
1985


SOA
Source Oriented Approach
107000
kg/year

Agricultural activities
84000
kg/year

110.16
Processes specific to hunting
84000
kg/year

Remark:
Covers ammunition spread to wetlands and fishing equipment lost/discharged to sea. 25% of total Danish loss to water 

assumed lost to North Sea Waters.

Waste / Disposal
23000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
23000
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters. Total original discharge 

was estimated at 85-145 tonnes/year.

Year:
1999


SOA
Source Oriented Approach
46274
kg/yea

Agricultural activities
45000
kg/year

110.16
Processes specific to hunting
45000
kg/year

Remark:
Covers fishing equipment lost/discharged to sea. 25% of total Danish loss to water assumed lost to North Sea Waters.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
14
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
14
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
1260
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1260
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Arsenic

General remark:
Reported data on air emissions in 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include emission of arsenic from all relevant sources, such as e.g. incineration of hazardous waste and sewage sludge or domestic combustion of CCA-preserved wood in woodburning stoves etc.
Concerning water emissions in 1999, no data on emission from preserved wood to the marine environment is available. 
Reported data on air and water emissions for 1985 are based on substance flow analysis for 1982, which is assumed valid to 1985 in 
lack of more precise data.
Data sources:
Luft 1999: CORINAIR inventory
Luft 1985: Orientering fra MST 7/1985
Vand 1999: Orientering fra MST 16/2000 
Vand 1985: Orientering fra MST 7/1985 samt baggrundsrapport (Forbrug og forurening med As,Cr, Co og Ni i Danmark – Appendix 
1 og 2 – COWI for MST 1984.)


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
9905
846
kg/year
91.5
Year:
1985


SOA
Source Oriented Approach
9905
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
8200
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
8200
kg/year

Remark:
Covers combustion of oil and coal and CCA-preserved wood together with emission from industrial activities like 

manufacturing of cement, glass, iron and lead products. Estimate is based on consumption figures on a subject-by-subject 

basis.

Waste / Disposal
1705
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
1700
kg/year

Remark:
Includes industrial and hospital waste, which are co-incinerated with domestic waste.


109.03.06
Incineration of hazardous waste
5
kg/year

Remark:
Original figure is < 10 kg/year.

Year:
1999


SOA
Source Oriented Approach
846
kg/year

Transport and infrastructure
32
kg/year

202
Other mobile sources
32
kg/year

Remark:

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
592
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
592
kg/year

Remark:
The data reported relates to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
222
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
3250
1720
kg/year
47.1
Year:
1985


SOA
Source Oriented Approach
3250
kg/year

Agricultural activities
200
kg/year

110.16
Processes specific to hunting
200
kg/year

Remark:
Cover content of arsenic in lead shot lost to water environments. Estimate based on consumption and distribution 

considerations. It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Building materials
400
kg/year

Gen. 003
Building materials general
400
kg/year

Remark:
Cover loss of arsenic from CCA-preserved wood used for marine constructions and the like. Estimate based on 

consumption and distribution considerations. It is assumed that 20% of the total discharges in Denmark is directed to the

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1800
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1800
kg/year

Remark:
Covers emission from coal power plants residue ponds. It is assumed that 20% of the total discharges in Denmark is 

directed to the North Sea Waters.

Waste / Disposal
850
kg/year

109.02
Waste water treatment (incl. storm water runoff)
850
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters. Municipal wastewater 

without industry estimated based on concetration and water flow, whereas industrial contributions are estimated on a 

subject-by-subject basis.

Year:
1999


SOA
Source Oriented Approach
1720
kg/year

Waste / Disposal
1720
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1720
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Chromium

General remark:
Reported data on air emissions in 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include emission of chromium from all relevant sources as e.g. incineration of hazardous waste and sewage sludge or domestic combustion of CCA-preserved wood in woodburning stoves etc..
Concerning water emissions in 1999, no data on emission from preserved wood to the marine environment is available. 
Reported data on air and water emissions for 1985 is based on substance flow analysis for 1982, which is assumed valid to 1985 in 
lack of more precise data.
Data sources:
Luft 1999: CORINAIR inventory
Luft 1985: Orientering fra MST 7/1985
Vand 1999: Orientering fra MST 16/2000. Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994.
Vand 1985: Orientering fra MST 7/1985 samt baggrundsrapport (Forbrug og forurening med As,Cr, Co og Ni i Danmark – Appendix 
1 og 2 – COWI for MST 1984.)


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
9230
2650
kg/year
71.3
Year:
1985


SOA
Source Oriented Approach
9230
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5900
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5900
kg/year

Remark:
Covers combustion of oil and coal together with emission from industial activities like manufacturing of cement, iron and 

other metals. Estimate is based on comsumption figures on a subject-by-subject basis.

Waste / Disposal
3330
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
3300
kg/year

Remark:
Includes industrial and hospital waste, which are co-incinerated with domestic waste.


109.03.06
Incineration of hazardous waste
30
kg/year
Year:
1999


SOA
Source Oriented Approach
2650
kg/year

Transport and infrastructure
244
kg/year

201
Road transport
179
kg/year

202
Other mobile sources
65
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1653
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1653
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glas etc.

A break down of the figures gives the following subtotals: Combustion in energy and transformation industries: 1410.0 

kg, non-industrial combustion plants: 190.6 kg, combustion in manufacturing industries: 805.3 kg


Waste / Disposal
753
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
14000
1004
kg/year
92.8
Year:
1985


SOA
Source Oriented Approach
14000
kg/year

Building materials
300
kg/year

Gen. 003
Building materials general
300
kg/year

Remark:
Cover loss of chromium from CCA-preserved wood used for marine constructions and the like. Estimate based on 

consumption and distribution considerations. It is assumed that 20% of the total discharges in Denmark is directed to the

 North Sea Waters.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
700
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
700
kg/year

Remark:
Covers emission from coal power plants residue ponds, separate industrial discharges and other minor sources like wear 

and tear of paint. It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
13000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
13000
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters. Municipal waste water 

without industry estimated based on concetration and water flow, whereas industrial contributions are estimated on a 

subject-by-subject basis.

Year:
1999


SOA
Source Oriented Approach
1004
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
44
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
44
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
960
kg/year

109.02
Waste water treatment (incl. storm water runoff)
960
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.
Element
Nickel

General remark:
Reported data on air emissions for 1999 correspond to the CORINAIR inventory for Denmark, which is used for other official reporting from Denmark. However, the CORINAIR inventory is not complete and may not include the followings sources of emission of nickel to air in Denmark (all figures from 1992):
Incineration of hazardous waste ~ 20 kg Ni/year
Incineration of sewage sludge ~  < 20 kg Ni/year
Reported data on air and water emissions for 1985 are based on substance flow analysis for 1982, which is assumed valid to 1985 in lack of more precise data.
Data sources:
Luft 1999: CORINAIR inventory
Luft 1985: Orientering fra MST 7/1985
Vand 1999: Orientering fra MST 16/2000. Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994.
Vand 1985: Orientering fra MST 7/1985 samt baggrundsrapport (Forbrug og forurening med As,Cr, Co og Ni i Danmark – Appendix 
1 og 2 – COWI for MST 1984.)


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
65900
15200
kg/year
76.9
Year:
1985


SOA
Source Oriented Approach
65900
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
65000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
65000
kg/year

Remark:
Covers combustion of oil and coal together with emission from industial activities like manufacturing of cement, iron and 

other metals. Estimated based on comsumption figures on a subject-by-subject basis.

Waste / Disposal
900
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
700
kg/year

Remark:
Includes industrial waste and hospital waste, which are co-incinerated together with domestic waste.


109.03.06
Incineration of hazardous waste
200
kg/year
Year:
1999


SOA
Source Oriented Approach
15200
kg/year

Transport and infrastructure
1388
kg/year

201
Road transport
250
kg/year

202
Other mobile sources
1138
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
12498
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
12498
kg/year

Remark:
The data reported relate to several industrial activities including combustion processes based on coal, oil, solid waste 

and manufacturing processes, such as steel reclamation, reclamation of cable scrap, metal casting and manufacturing of 

cement, glass etc.


Waste / Disposal
1314
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
14500
2772
kg/year
80.9
Year:
1985


SOA
Source Oriented Approach
14500
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1000
kg/year

Remark:
Covers emission from coal power plants residue ponds, separate industrial discharges and other minor sources like wear 

and tear of paint and loss of coins. It is assumed that 20% of the total discharges in Denmark is directed to the North Sea 

Waste / Disposal
13500
kg/year

109.02
Waste water treatment (incl. storm water runoff)
13500
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters. Municipal wastewater 

without industry estimated based on concentration and water flow, industrial and product contributions estimated on a 

subject-by-subject approach.

Year:
1999


SOA
Source Oriented Approach
2772
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
72
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
72
kg/year

Remark:
It is assumed that 20% of the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
2700
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2700
kg/year

Remark:
It is assumed, that 20% of the total discharges in Denmark is directed to the North Sea Waters.
2.1.3 France

Element
Mercury

General remark:



* Direct discharges or through a sewer of mercury  in aquatic environment in France for all sectors:

1986: 729.50 kg/year (number of plant listed: 8)


1999: 190 kg/year (number of plant listed: 10)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 7.5 kg/year. Only the plants falling within the scope of the law of July 19, 1976, 


on classified installations for the protection of the environment are concerned by this inventory. The emissions are 


reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric  national annual emission of mercury for all sectors:


1986: 17520 kg/year (number of plant listed: 16)


1999: 1877 kg/year (number of plant listed: 20)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 30 kg/year. Only the plants falling within the scope of the law of July 19, 1976, 


on classified installations for the protection of the environment are concerned by this inventory. The emissions are 


reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of gas discharged during the sampling


V: total volume of gas discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of mercury for all sectors:


1990: 44 t/year


1991: 46 t/year


1992: 47  t/year


1993: 42 t/year


1994: 37 t/year


1995: 31 t/year


1996: 28 t/year


1997: 21 t/year


1998: 19 t/year


1999: 17 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 15 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit).

Element
Cadmium

General remark:



* Direct discharges and discharges to sewer of cadmium  in aquatic environment in France for all sectors:


1986: 50256.85 kg/year (number of plant listed:12)


1999: 3059 kg/year (number of plant listed: 18)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 10 kg/year. Only the plants falling within the scope of the law of July 19, 1976, 


on classified installations for the protection of the environment are concerned by this inventory. The emissions are 


reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric  national annual emission of cadmium for all sectors:


1986: 10658 kg/year (number of plant listed: 11)


1999: 2880 kg/year (number of plant listed: 25)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 30 kg/year. Only the plants falling within the scope of the law of July 19, 1976, 


on classified installations for the protection of the environment are concerned by this inventory. The emissions are 


reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of gas discharged during the sampling


V: total volume of gas discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of cadmium for all sectors:


1990: 16 t/year


1991: 16 t/year


1992: 16  t/year


1993: 15 t/year


1994: 14 t/year


1995: 14 t/year


1996: 14 t/year


1997: 13 t/year


1998: 13 t/year


1999: 12 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 18 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Copper

General remark:



* Direct discharges and discharges to sewer of copper  in aquatic environment in France for all sectors:

1986: 36865 kg/year (number of plant listed:30)


1999: 26820 kg/year (number of plant listed: 18)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 300 kg/year. Only the plants falling within the scope of the law of July 19, 


1976, on classified installations for the protection of the environment are concerned by this inventory. The emissions 


are reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


*Atmospheric anthropogenic national annual emission of copper for all sectors:


1990: 93 t/year


1991: 94 t/year


1992: 93  t/year


1993: 90 t/year


1994: 91 t/year


1995: 91 t/year


1996: 90 t/year


1997: 89 t/year


1998: 89 t/year


1999: 88 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 18 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Zink

General remark:



*Direct discharges and discharges to sewer of zinc  in aquatic environment in France for all sectors:

1986: 527425 kg/year (number of plant listed:34)


1999: 124400 kg/year (number of plant listed: 22)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 1000 kg/year. Only the plants falling within the scope of the law of July 19, 


1976, on classified installations for the protection of the environment are concerned by this inventory. The emissions 


are reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric  national annual emission of zinc for all sectors:


1986: 123370 kg/year (number of plant listed: 9)


1996: 52304.5 kg/year (number of plant listed: 9)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 182.5 kg/year. Only the plants falling within the scope of the law of July 19, 


1976, on classified installations for the protection of the environment are concerned by this inventory. The emissions 


are reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of gas discharged during the sampling


V: total volume of gas discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of zinc for all sectors:


1990: 1944 t/year


1991: 1783 t/year


1992: 1627  t/year


1993: 1429 t/year


1994: 1355 t/year


1995: 1305 t/year


1996: 1324 t/year


1997: 1418 t/year


1998: 1411 t/year


1999: 1310 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 17 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Lead

General remark:

*Direct discharges and discharges to sewer of lead  in aquatic environment in France for all sectors:
1986: 267910 kg/year (number of plant listed:20)
1999: 21430 kg/year (number of plant listed: 11)
Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 2001). Data 
available for the year 1999 at http://www.environnement.gouv.fr.
In the report, the detailled emissions are given for different source sectors. The reported data included emissions with a loading rate 
equal to  or higher than 100 kg/year. Only the plants falling within the scope of the law of July 19, 1976, on classified installations 
for the protection of the environment are concerned by this inventory. The emissions are reported as loads. All the data have been 
converted into mean mass flows over the year, by the following formula:
mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:
Cs: average emission concentration measured in the sample "s"
Vs: volume of waste water discharged during the sampling
V: total volume of waste water discharded in the corresponding year
* Atmospheric  national annual emission of lead for all sectors:
1986: 164980 kg/year (number of plant listed: 25)
1999: 63069 kg/year (number of plant listed: 24)
Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 2001). Data 
available for the year 1999 at http://www.environnement.gouv.fr.
In the report, the detailled emissions are given for different source sectors. The reported data included emissions with a loading rate 
equal to  or higher than 300 kg/year. Only the plants falling within the scope of the law of July 19, 1976, on classified installations 
for the protection of the environment are concerned by this inventory. The emissions are reported as loads. All the data have been 
converted into mean mass flows over the year, by the following formula:
mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:
Cs: average emission concentration measured in the sample "s"
Vs: volume of gas discharged during the sampling
V: total volume of gas discharded in the corresponding year
*Atmospheric anthropogenic national annual emission of lead for all sectors:
1990: 4335 t/year
1991: 2908 t/year
1992: 2120  t/year
1993: 1846 t/year
1994: 1647 t/year
1995: 1494 t/year
1996: 1325 t/year
1997: 1208 t/year
1998: 1102 t/year
1999: 868 t/year
Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.
In the report, the detailled atmospheric emissions are given using the SNAP codes for 25 sources sectors. This report was elaborated  
to supply data for France concerning substances covered by the different protocols adopted under the convention on long range 
transboundary air pollution on behalf of the United Nations Economic Commission for Europe (UNECE).
Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)
Element
Arsenic

General remark:



*Direct discharges of arsenic  in aquatic environment in France for all sectors:

1999: 10252 kg/year (number of plant listed: 9)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 30 kg/year. Only the plants falling within the scope of the law of July 19, 1976, 


on classified installations for the protection of the environment are concerned by this inventory. The emissions are 


reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of arsenic for all sectors:


1990: 24 t/year


1991: 24 t/year


1992: 23  t/year


1993: 20 t/year


1994: 21 t/year


1995: 21 t/year


1996: 20 t/year


1997: 20 t/year


1998: 22 t/year


1999: 21 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 15 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)
Element
Chromium

General remark:



*Direct discharges and discharges to sewer of chromium  in aquatic environment in France for all sectors::


1986: 446760 kg/year (number of plant listed:30)


1999: 568300 kg/year (number of plant listed: 23)


One plant with a load of 436000 kg/year for the year 1999 was not included in the 1986 inventory .


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 300 kg/year. Only the plants falling within the scope of the law of July 19, 


1976, on classified installations for the protection of the environment are concerned by this inventory. The emissions 


are reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of chromium for all sectors:


1990: 376 t/year


1991: 319 t/year


1992: 267  t/year


1993: 210 t/year


1994: 184 t/year


1995: 195 t/year


1996: 199 t/year


1997: 228 t/year


1998: 234 t/year


1999: 225 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 17 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Nickel

General remark:



*Direct discharges and discharges to sewer of nickel  in aquatic environment in France for all sectors:

1986: 43800 kg/year (number of plant listed:27)


1999: 21960 kg/year (number of plant listed: 18)


Source: Emission of waste waters and gases from industrie in France (French ministry of the environment, 1986 and 


2001). Data available for the year 1999 at http://www.environnement.gouv.fr.


In the report, the detailled emissions are given for different source sectors. The reported data included emissions with 


a loading rate equal to  or higher than 300 kg/year. Only the plants falling within the scope of the law of July 19, 


1976, on classified installations for the protection of the environment are concerned by this inventory. The emissions 


are reported as loads. All the data have been converted into mean mass flows over the year, by the following formula:


mean load = (sum (Cs * Vs) /(sum Vs) )* (V /365)  with:


Cs: average emission concentration measured in the sample "s"


Vs: volume of waste water discharged during the sampling


V: total volume of waste water discharded in the corresponding year


* Atmospheric anthropogenic national annual emission of nickel for all sectors:


1990: 280 t/year


1991: 329 t/year


1992: 273  t/year


1993: 232 t/year


1994: 220 t/year


1995: 229 t/year


1996: 232 t/year


1997: 223 t/year


1998: 244 t/year


1999: 227 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 17 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

2.1.4 Germany

Element
Mercury

General remark:

Reported Reduction for Emissions to Air:
81.0
%

Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions from the most important point sources.


1985
2000
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
29010
3780
kg/year
87
Year:
1985

SOA
Source Oriented Approach
29010
kg/year

Agricultural activities
1199
kg/year

Gen. 001
Agricultural activities general
1199
kg/year

Remark:
The Mercury input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage 

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 

Transport and infrastructure
700
kg/year

Gen. 002
Transport and infrastructure general
700
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
21761
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
21761
kg/year

Waste / Disposal
5016
kg/year

109.02
Waste water treatment (incl. storm water runoff)
5016
kg/year

Remark:
Mercury input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input 

via municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via 

separate sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.

Other direct/diffuse Input
335
kg/year

Input via groundwater
335
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany. 

                              This figure represents almost entirely the natural background load.
Year:
2000

SOA
Source Oriented Approach
3780
kg/year

Agricultural activities
925
kg/year

Gen. 001
Agricultural activities general
925
kg/year

Remark:
See 1985

Transport and infrastructure
262
kg/year

Gen. 002
Transport and infrastructure general
262
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
158
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
158
kg/year

Waste / Disposal
2130
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2130
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 
effluent concentrations and annual waste water flow.

Other direct/diffuse Input
305
kg/year

Input via groundwater
305
kg/year

Remark:
see 1985
Element
Cadmium

General remark:

Reported Reduction for Emissions to Air:
76.0
%
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.


1985
2000
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
54697
9370
kg/year
83
Year:
1985

SOA
Source Oriented Approach
54697
kg/year

Agricultural activities
3485
kg/year

Gen. 001
Agricultural activities general
3485
kg/year

Remark:
The Cadmium input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2) Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3) Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 


Transport and infrastructure
8417
kg/year

Gen. 002
Transport and infrastructure general
8417
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.


Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
22069
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
22069
kg/year

Waste / Disposal
19386
kg/year

109.02
Waste water treatment (incl. storm water runoff)
19386
kg/year

Remark:
Cadmium input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input 

via municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via 

separate sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
1339
kg/year

Input via groundwater
1339
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.
Year:
2000

SOA
Source Oriented Approach
9370
kg/year

Agricultural activities
2417
kg/year

Gen. 001
Agricultural activities general
2417
kg/year

Remark:
See 1985

Transport and infrastructure
242
kg/year

Gen. 002
Transport and infrastructure general
242
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
987
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
987
kg/year

Waste / Disposal
4432
kg/year

109.02
Waste water treatment (incl. storm water runoff)
4432
kg/year

Remark:
See 1985 except for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.

Other direct/diffuse Input
1292
kg/year

Input via groundwater
1292
kg/year

Remark:
see 1985
Element
Copper

General remark:

Reported Reduction for Emissions to Air:
83.0
%
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.


1985
2000
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
1108474
558278
kg/year
50
Year:
1985

SOA
Source Oriented Approach
1108474
kg/year

Agricultural activities
162879
kg/year

Gen. 001
Agricultural activities general
162879
kg/year

Remark:
The Copper input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 

Transport and infrastructure
49023
kg/year

202.03
Inland waterways
8196
kg/year

Remark:
The estimation of Copper input via direct uses for shipping was carried out by multiplication of the number of 

sporting boats and the specific Copper input per boat.

Gen. 002
Transport and infrastructure general
40827
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.


Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
407853
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
407853
kg/year

Waste / Disposal
419756
kg/year

109.02
Waste water treatment (incl. storm water runoff)
419756
kg/year

Remark:
Copper input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input via

 municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via separate 

sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

housholds connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via housholds connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
68963
kg/year

Input via groundwater
68963
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.
Year:
2000

SOA
Source Oriented Approach
558278
kg/year

Agricultural activities
162593
kg/year

Gen. 001
Agricultural activities general
162593
kg/year

Remark:
See 1985

Transport and infrastructure
13399
kg/year

202.03
Inland waterways
8196
kg/year

Remark:
See 1985

Gen. 002
Transport and infrastructure general
5203
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
37687
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
37687
kg/year

Waste / Disposal
278057
kg/year

109.02
Waste water treatment (incl. storm water runoff)
278057
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.

Other direct/diffuse Input
66542
kg/year


Input via groundwater
66542
kg/year


Remark:
See 1985
Element
Zinc

General remark:

Reported Reduction for Emissions to Air:
76.0
%
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.


1985
2000
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
6294178
2502231
kg/year
60
Year:
1985

SOA
Source Oriented Approach
6294178
kg/year

Agricultural activities
643838
kg/year

Gen. 001
Agricultural activities general
643838
kg/year

Remark:
The Zinc input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Inputs via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 

Transport and infrastructure
228991
kg/year

Gen. 002
Transport and infrastructure general
228991
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2913073
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2913073
kg/year

Waste / Disposal
2307412
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2307412
kg/year

Remark:
Zinc input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input via 

municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via separate 

sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
200864
kg/year

Input via groundwater
200864
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.
Year:
2000

SOA
Source Oriented Approach
2502231
kg/year

Agricultural activities
583057
kg/year

Gen. 001
Agricultural activities general
583057
kg/year

Remark:
See 1985

Transport and infrastructure
99720
kg/year

Gen. 002
Transport and infrastructure general
99720
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
136718
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
136718
kg/year

Remark:

Waste / Disposal
1488923
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1488923
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.

Other direct/diffuse Input
193813
kg/year

Input via groundwater
193813
kg/year

Remark:
See 1985
Element
Lead

General remark:

Reported Reduction for Emissions to Air:
88.0
%

Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.


1985
2000
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
728543
230504
kg/year
68
Year:
1985

SOA
Source Oriented Approach
728543
kg/year

Agricultural activities
160131
kg/year

Gen. 001
Agricultural activities general
160131
kg/year

Remark:
The Lead input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 

Transport and infrastructure
64462
kg/year

202.03
Inland waterways
4200
kg/year

Remark:
The estimation of Lead input via direct uses for shipping was carried out by multiplication of the number of 

business ships and the specific Lead input per boat. It was assumed that Pb containing propeller shaft grease is 

used for 80 % of business ships.


Gen. 002
Transport and infrastructure general
60262
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
136704
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
136704
kg/year

Waste / Disposal
359880
kg/year

109.02
Waste water treatment (incl. storm water runoff)
359880
kg/year

Remark:
Lead input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input via 

municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via separate 

sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
7366
kg/year

Input via groundwater
7366
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.

Year:
2000

SOA
Source Oriented Approach
230504
kg/year

Agricultural activities
86849
kg/year

Gen. 001
Agricultural activities general
86849
kg/year

Remark:
See 1985

Transport and infrastructure
11323
kg/year

202.03
Inland waterways
3574
kg/year

Remark:
See 1985


Gen. 002
Transport and infrastructure general
7749
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
20552
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
20552
kg/year

Waste / Disposal
105049
kg/year

109.02
Waste water treatment (incl. storm water runoff)
105049
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.

Other direct/diffuse Input
6731
kg/year


Input via groundwater
6731
kg/year

Remark:
See 1985

Element
Arsenic

General remark:

Reported Reduction for Emissions to Air:         85.0 %
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and 

volatile emissions from the most important point sources.
Element
Chromium

General remark:

Reported Reduction for Emissions to Air:
67.0
%
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.


1985
2000
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
838025
210634
kg/year
75
Year:
1985

SOA
Source Oriented Approach
838025
kg/year

Agricultural activities
126966
kg/year

Gen. 001
Agricultural activities general
126966
kg/year

Remark:
The Chromium input following agricultural activities was calculated as the sum of  input via the pathways 

farmyard seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 

Transport and infrastructure
2925
kg/year

Gen. 002
Transport and infrastructure general
2925
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
455285
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
455285
kg/year

Waste / Disposal
235440
kg/year

109.02
Waste water treatment (incl. storm water runoff)
235440
kg/year

Remark:
Chromium input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input 

via municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via 

separate sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
17409
kg/year

Input via groundwater
17409
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.

Year:
2000

SOA
Source Oriented Approach
210634
kg/year

Agricultural activities
122962
kg/year

Gen. 001
Agricultural activities general
122962
kg/year

Remark:
See 1985

Transport and infrastructure
1011
kg/year

Gen. 002
Transport and infrastructure general
1011
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
15928
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
15928
kg/year

Remark:

Waste / Disposal
53829
kg/year

109.02
Waste water treatment (incl. storm water runoff)
53829
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.


Other direct/diffuse Input
16797
kg/year

Input via groundwater
16797
kg/year

Remark:
See 1985
Element
Nickel

General remark:

Reported Reduction for Emissions to Air:
64.0
%
Reported reduction for emissions to air took place between 1985 and 1995.
For heavy metals the estimations have been made on the basis of specific emission factors and contain direct and volatile emissions 
from the most important point sources.

Nickel in groundwater represents half of the nickel load in 2000 (1985:30%). The groundwater load is almost entirely of geogenic origin. Since the groundwater path was counted in without a correction, the 50% reduction target was not achieved.  Had it been discounted entirely, a 52% reduction had been the result.


1985
2000
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
805205
477519
kg/year
41
Year:
1985

SOA
Source Oriented Approach
805205
kg/year

Agricultural activities
112764
kg/year

Gen. 001
Agricultural activities general
112764
kg/year

Remark:
The Nickel input following agricultural activities was calculated as the sum of  input via the pathways farmyard 

seepage and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

Within this pathway, the emissions of heavy metals to surface waters due to the use of organic manure and mineral 

fertilizer on farmyards are summarized. The calculation was carried out, using the method according to the ICPR by 

determining the masses of used mineral fertilizers, organic manure and their mean metal content. It is assumed that a 

certain share of these masses (0,2 % of organic manure and 0,01 % of mineral fertilizer) is entering surface waters via

 seepage on farmyards and spraydrift (expert judgement by ICPR). 

2)  Input via surface runoff:

The calculation was carried out using the specific surface runoff and concentrations of heavy metals within rainfall 

since data on dissolved heavy metal concentrations in surface runoff from unpaved areas does not exist in the 

literature. For agricultural land, the load from surface runoff caused by rainfall has to be supplemented by fertilizer 

and manure runoff. The additional load  was calculated using the same equation and data for quantifying emissions 

via farmyard seepage and spraydrift. The share of fertilizer and manure getting into freshwaters by runoff is assumed 

as 0,3 % (expert judgement by ICPR).

3)  Input via erosion

Emissions of heavy metals via erosion are determined using the sediment input into surface waters, the 

concentration of heavy metals in topsoil and an enrichment factor of metals in eroded sediments due to the 

preferential transport of fine particles.

4 ) Input via tile drainage

The input via tile drainage was calculated from the product of the drained area, drainage water volume and average 

heavy metal concentrations. 


Transport and infrastructure
10681
kg/year

Gen. 002
Transport and infrastructure general
10681
kg/year

Remark:
Within this pathway the load emitted directly to the surface waters via atmospheric deposition is reported. The 

direct input of heavy metals on the water surface area by atmospheric deposition was estimated by multiplication 

of the deposition rate of heavy metals and the total area of surface waters in a river basin. 

The atmospheric deposition of heavy metals is mainly caused by emissions resulting from traffic and industrial 

activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
198046
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
198046
kg/year

Waste / Disposal
256737
kg/year

109.02
Waste water treatment (incl. storm water runoff)
256737
kg/year

Remark:
Nickel input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input via 

municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via separate 

sewers, combined sewer overflows, sewers not connected to a municipal waste water treatment plant and 

households connected neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

Due to the lack of heavy metal concentrations within the effluents of MWWTP for the year 1985 , heavy metal 

emissions via MWWTPs were estimated using an average daily heavy metal load per treated population 

equivalent and the efficiency of waste water treatment in  1985. Taking into account the structural changes in 

production and consumption processes, during the period 1985-1995, the 1985 daily loads were estimated by 

back-calculating from 1995 contaminant concentrations in sewage sludge and extrapolating to the relevant 

concentration changes during that period. 

2) Input via paved urban areas

2.1) Input via separate sewers

The emissions of heavy metals via separate sewer systems were calculated using specific metal inputs from the 

surface of impervious urban areas and the urban area connected to separate sewer systems

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households, indirect industrial inputs and rain water runoff from 

paved urban areas. During storm water events, the quantity of water which exceeds the realized storage volume is 

discharged to surface water. The total input of heavy metals caused by combined sewer overflows was calculated 

using  specific metal inputs from the surface of impervious urban areas,  the urban area connected to combined 

sewer systems, the load from households and indirect industrial discharges connected to combined sewer systems 

and the discharge rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Heavy metal input from households and paved urban areas connected to a sewer system but not to a waste water 

treatment plant was estimated using specific metal inputs from the surface of impervious urban areas, the urban area 

connected only to sewers and  the load from households and indirect industrial discharges connected to sewers 

but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

For the households neither connected to wastewater treatment plants nor sewers it was assumed that only the 

dissolved portion of heavy metals from human output reaches water bodies after percolating through the soil. The 

fraction of heavy metals retained during the passage in the soil was estimated as 95 %.


Other direct/diffuse Input
226977
kg/year

Input via groundwater
226977
kg/year

Remark:
Heavy metal input via groundwater was calculated from the product of groundwater outflow and the median heavy metal 

concentration in small undisturbed brooks and springs of Germany.

This figure represents almost entirely the natural background load.
Year:
2000

SOA
Source Oriented Approach
477519
kg/year

Agricultural activities
115183
kg/year

Gen. 001
Agricultural activities general
115183
kg/year

Remark:
See 1985

Transport and infrastructure
4510
kg/year

Gen. 002
Transport and infrastructure general
4510
kg/year

Remark:
See 1985

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
32255
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
32255
kg/year

Remark:

Waste / Disposal
106563
kg/year

109.02
Waste water treatment (incl. storm water runoff)
106563
kg/year

Remark:
See 1985 exept for the input via municipal waste water treatment plants:

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average 

effluent concentrations and annual waste water flow.


Other direct/diffuse Input
219008
kg/year

Input via groundwater
219008
kg/year

Remark:
See 1985
2.1.5 Norway

Element
Mercury


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2777.5
1189.8
kg/year
57.2
Year:
1985

SOA
Source Oriented Approach
2777.5
kg/year

Transport and infrastructure
145
kg/year

201
Road transport
60
kg/year

Remark:
Estimates from activity figures


202
Other mobile sources
10
kg/year

Remark:
Estimates


202.04
Maritime activities
70
kg/year

Remark:
Estimates


202.05
Air traffic
5
kg/year

Remark:
Estimates

Households
300
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
300
kg/year

Remark:
Estimates

Small and medium enterprises (SMEs)
354
kg/year

112.08
Other general processes
47
kg/year

112.09.14
Leakage/spillage of mercury thermometers
270
kg/year

112.09.15
Leakage/spillage of mercury vapour lamps
37
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1558.5
kg/year

101
Combustion processes (production of heat and electricity)
6
kg/year

Remark:
Figures for 1991 from SSB


104
Production processes in manufacturing industry involving fuel combustion
300
kg/year

Remark:
Figures for 1990 from SSB


104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
441.4
kg/year

man-made fibres

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
65
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
487
kg/year

105.02
Characteristic processes in the mining and quarrying industry, except of 
245
kg/year

energy-producing materials

105.09.36
Titanium dioxide industry
2.2
kg/year

Remark:
Figures for 1999 - production also in 1985


105.09.43
Calcium carbide production
1.8
kg/year

Remark:
Figures for 1999 - production also in 1985


105.12.21
Aluminium production  via electrolysis (excl. SF6)
4
kg/year

Remark:
Figures for 1999 - production also in 1985


105.12.24
Magnesium production (except SF6 use)
6.1
kg/year

Remark:
Figures for 1999 - production also in 1985

Waste / Disposal
420
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
350
kg/year

109.05
Cremation
70
kg/year
Year:
1999

SOA
Source Oriented Approach
1189.8
kg/year

Transport and infrastructure
159
kg/year

201
Road transport
68
kg/year

202
Other mobile sources
12
kg/year

202.04
Maritime activities
73
kg/year

202.05
Air traffic
6
kg/year

Households
155
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
155
kg/year

Small and medium enterprises (SMEs)
58.5
kg/year

112.02
Machines & equipments and maintenance operations
14
kg/year

Remark:
Measuring instruments


112.09.14
Leakage/spillage of mercury thermometers
1.5
kg/year

112.09.15
Leakage/spillage of mercury vapour lamps
24
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
19
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
694.3
kg/year

101
Combustion processes (production of heat and electricity)
12
kg/year

104
Production processes in manufacturing industry involving fuel combustion
295
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
13.7
kg/year

man-made fibres

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
36.4
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
323.1
kg/year

105.09.36
Titanium dioxide industry
2.2
kg/year

105.09.43
Calcium carbide production
1.8
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
4
kg/year

105.12.24
Magnesium production (except SF6 use)
6.1
kg/year

Waste / Disposal
123
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
53
kg/year

109.05
Cremation
70
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
4558.3
123.88
kg/year
97.3
Year:
1985

SOA
Source Oriented Approach
4558.3
kg/year

Small and medium enterprises (SMEs)
2125
kg/year

111.03.02
Dentists
1525
kg/year

112.03
Laboratories
150
kg/year

112.09.14
Leakage/spillage of mercury thermometers
450
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1903.3
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
720.1
kg/year

man-made fibres

Remark:
Chloroalkali +


104.12.06
Primary zinc production
1159
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
21.8
kg/year

105.09.43
Calcium carbide production
2.4
kg/year

Waste / Disposal
530
kg/year

109.02
Waste water treatment (incl. storm water runoff)
530
kg/year
Year:
1999

SOA
Source Oriented Approach
123.88
kg/year

Small and medium enterprises (SMEs)
42
kg/year

111.03.02
Dentists
23
kg/year

112.03
Laboratories
11
kg/year

112.09.14
Leakage/spillage of mercury thermometers
1
kg/year

112.09.15
Leakage/spillage of mercury vapour lamps
7
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
20.88
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
2.4
kg/year

man-made fibres

Remark:
Chloroalkali production


104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
0.68
kg/year

Remark:
Cement production


104.12.06
Primary zinc production
14.5
kg/year

105.09.36
Titanium dioxide industry
1.3
kg/year

105.09.43
Calcium carbide production
0.5
kg/year

105.12.08
Smelteries of iron and steel
1.1
kg/year

105.12.24
Magnesium production (except SF6 use)
0.4
kg/year

Waste / Disposal
61
kg/year

109.02
Waste water treatment (incl. storm water runoff)
61
kg/year
Element
Cadmium


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2019.1
1006.65
kg/year
50.1
Year:
1985

SOA
Source Oriented Approach
2019.1
kg/year

Agricultural activities
38
kg/year

110.03
On field burning of stubble/straw
38
kg/year

Remark:
Estimates for 1991 from SSB

Transport and infrastructure
87
kg/year

201
Road transport
25
kg/year

Remark:
Figures for 1991 from SSB


202
Other mobile sources
3
kg/year

Remark:
Figures for 1991 from SSB


202.04
Maritime activities
17
kg/year

Remark:
Figures for 1991 from SSB


Gen. 002
Transport and infrastructure general
42
kg/year

Remark:
Estimates for 1985, Cadmium in fine dust from road (asphalt) and tire.

Households
120
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
120
kg/year

Remark:
Figures for 1991 from SSB

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1679.1
kg/year

101
Combustion processes (production of heat and electricity)
5
kg/year

Remark:
Figures for 1991 from SSB


104
Production processes in manufacturing industry involving fuel combustion
229
kg/year

Remark:
Figures for 1991 from SSB


104.12.06
Primary zinc production
700
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
451.1
kg/year

Remark:
Figures for FeSi, FeMn and FeCr are for the year 1999 (279,1 kg)


105.02
Characteristic processes in the mining and quarrying industry, except of 
200
kg/year

energy-producing materials

105.09.43
Calcium carbide production
94
kg/year

Remark:
Figures for 1991 from SSB

Waste / Disposal
95
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
95
kg/year

Remark:
Estimates for 1991 from SSB
Year:
1999

SOA
Source Oriented Approach
1006.65
kg/year

Agricultural activities
20
kg/year

110.03
On field burning of stubble/straw
20
kg/year

Transport and infrastructure
92
kg/year

201
Road transport
30
kg/year

202
Other mobile sources
2
kg/year

202.04
Maritime activities
16
kg/year

202.05
Air traffic
2
kg/year

Gen. 002
Transport and infrastructure general
42
kg/year

Remark:
Cadmium in fine dust from road (asphalt) and tire.

Households
145
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
145
kg/year

Remark:
SSB

Small and medium enterprises (SMEs)
5
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
5
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
703.65
kg/year

101
Combustion processes (production of heat and electricity)
8
kg/year

104
Production processes in manufacturing industry involving fuel combustion
259
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
0.8
kg/year

104.12.06
Primary zinc production
80
kg/year

105.09.36
Titanium dioxide industry
1.75
kg/year

105.09.43
Calcium carbide production
60
kg/year

105.12.41
Ferro alloys (except SF6 use)
293.1
kg/year

106
Extraction and distribution of fossil fuels and geothermal energy
1
kg/year

Waste / Disposal
41
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
41
kg/year

Remark:
Calculation from SSB


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
40832.2
1506.1
kg/year
96.3
Year:
1985

SOA
Source Oriented Approach
40832.2
kg/year

Transport and infrastructure
200
kg/year

202.04
Maritime activities
200
kg/year

Remark:
Sacrificial anodes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
39202.2
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and 
18
kg/year

nuclear fuel

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
25
kg/year

man-made fibres

104.12.06
Primary zinc production
39100
kg/year

105.01.03
Surface treatment (electro plating)
8
kg/year

105.09.43
Calcium carbide production
51.2
kg/year

Waste / Disposal
530
kg/year

109.02
Waste water treatment (incl. storm water runoff)
530
kg/year

Contaminated land and sediments
900
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
900
kg/year
Year:
1999

SOA
Source Oriented Approach
1506.1
kg/year

Transport and infrastructure
100
kg/year

202.04
Maritime activities
100
kg/year

Remark:
Sacrificial anodes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1036.1
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
3
kg/year

Remark:
Cement production


104.12.06
Primary zinc production
990
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
22.8
kg/year

105.09.36
Titanium dioxide industry
1.9
kg/year

105.09.43
Calcium carbide production
17.4
kg/year

105.12.24
Magnesium production (except SF6 use)
1
kg/year

Waste / Disposal
170
kg/year

109.02
Waste water treatment (incl. storm water runoff)
170
kg/year

Contaminated land and sediments
200
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
200
kg/year

Remark:
Figures given are for the year 1994. No further figures will be collected and no measures planed.
Element
Copper


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
18000
4336
kg/year
75.9
Year:
1985

SOA
Source Oriented Approach
18000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
17900
kg/year

104.12.15
Nickel production
9400
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
1000
kg/year

Remark:
Estimates from later reported figures and activity level.


105.02
Characteristic processes in the mining and quarrying industry, except of 
6000
kg/year

energy-producing materials

Remark:
Mining activity, estimates from one site.


105.12.21
Aluminium production  via electrolysis (excl. SF6)
1500
kg/year

Remark:
Estimates made by industry in 1994

Waste / Disposal
100
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
100
kg/year

Remark:
Estimates
Year:
1999

SOA
Source Oriented Approach
4336
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4247
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
282
kg/year

Remark:
Cement production


104.12.15
Nickel production
2280
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
679
kg/year

105.09.36
Titanium dioxide industry
2
kg/year

105.09.43
Calcium carbide production
180
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
824
kg/year

Waste / Disposal
89
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
89
kg/year


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
549400
605370
kg/year
-10.2
Year:
1985

SOA
Source Oriented Approach
549400
kg/year

Agricultural activities
46000
kg/year

110.15
Processes specific aquaculture
46000
kg/year

Remark:
Antifouling for fishfarm-nets

Transport and infrastructure
90000
kg/year

202.04
Maritime activities
90000
kg/year

Remark:
Antifouling

Building materials
25000
kg/year

Gen. 003
Building materials general
25000
kg/year

Remark:
Copper containing materials, water pipes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
158400
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
68000
kg/year

publishing and printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and 
1000
kg/year

nuclear fuel

104.12.06
Primary zinc production
77000
kg/year

104.12.15
Nickel production
7600
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
3300
kg/year

105.09.36
Titanium dioxide industry
500
kg/year

105.09.43
Calcium carbide production
1000
kg/year

Waste / Disposal
71000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
71000
kg/year

Contaminated land and sediments
159000
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
159000
kg/year
Year:
1999

SOA
Source Oriented Approach
605370
kg/year

Agricultural activities
206000
kg/year

110.15
Processes specific aquaculture
206000
kg/year

Remark:
Antifouling for fishfarm-nets

Transport and infrastructure
298000
kg/year

202.04
Maritime activities
298000
kg/year

Remark:
All uses for antifouling in inland and maritime areas

Building materials
18000
kg/year

Gen. 003
Building materials general
18000
kg/year

Remark:
Water pipes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
10370
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
4643
kg/year

publishing and printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
1168
kg/year

man-made fibres

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
32
kg/year

104.12.09
Secondary zinc production
41
kg/year

104.12.14
Magnesium production (dolomite treatment)
7
kg/year

104.12.15
Nickel production
1140
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
2774
kg/year

105.09.36
Titanium dioxide industry
227
kg/year

105.09.43
Calcium carbide production
338
kg/year

Waste / Disposal
26000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
26000
kg/year

Contaminated land and sediments
47000
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
47000
kg/year

Element
Zink


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
142300
151861
kg/year
-6.7
Year:
1985

SOA
Source Oriented Approach
142300
kg/year

Transport and infrastructure
66000
kg/year

201
Road transport
66000
kg/year

Remark:
Car tyre

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
72000
kg/year

104.12.06
Primary zinc production
57000
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
15000
kg/year

Waste / Disposal
4300
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
4300
kg/year

Remark:
Estimates for 1985

Year:
1999

SOA
Source Oriented Approach
151861
kg/year

Transport and infrastructure
115000
kg/year

201
Road transport
115000
kg/year

Remark:
Car tyre

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
32561
kg/year

104.12.06
Primary zinc production
22300
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
3234
kg/year

105.09.36
Titanium dioxide industry
7027
kg/year

Waste / Disposal
4300
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
4300
kg/year

Remark:
Estimates for 1999


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2694376
625661
kg/year
76.8
Year:
1985

SOA
Source Oriented Approach
2694376
kg/year

Transport and infrastructure
420000
kg/year

202.04
Maritime activities
420000
kg/year

Remark:
Sacrificial anodes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1928376
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and 
2000
kg/year

nuclear fuel

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
2740
kg/year

man-made fibres

104.12.06
Primary zinc production
1878000
kg/year

104.12.15
Nickel production
2940
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
33196
kg/year

105.09.36
Titanium dioxide industry
9500
kg/year

Waste / Disposal
83000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
83000
kg/year

Remark:
Estimates from 1992

Contaminated land and sediments
263000
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
263000
kg/year
Year:
1999

SOA
Source Oriented Approach
625661
kg/year

Transport and infrastructure
334000
kg/year

202.04
Maritime activities
334000
kg/year

Remark:
Sacrificial anodes

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
50661
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
502
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
475
kg/year

man-made fibres

104.12.06
Primary zinc production
32200
kg/year

104.12.15
Nickel production
112
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
5498
kg/year

105.09.36
Titanium dioxide industry
11874
kg/year

Waste / Disposal
48000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
48000
kg/year

Contaminated land and sediments
193000
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
193000
kg/year

Element
Lead


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
279200
6316.4
kg/year
97.7
Year:
1985

SOA
Source Oriented Approach
279200
kg/year

Transport and infrastructure
237000
kg/year

Gen. 002
Transport and infrastructure general
237000
kg/year

Remark:
Total all mobile sources


Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
41200
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
41200
kg/year

Remark:
estimates

Waste / Disposal
1000
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
1000
kg/year

Remark:
Estimates
Year:
1999

SOA
Source Oriented Approach
6316.4
kg/year

Agricultural activities
15
kg/year

110.03
On field burning of stubble/straw
15
kg/year

Transport and infrastructure
676
kg/year

201
Road transport
141
kg/year

202
Other mobile sources
25
kg/year

202.04
Maritime activities
155
kg/year

202.05
Air traffic
355
kg/year

Households
106
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
106
kg/year

Small and medium enterprises (SMEs)
40
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
40
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4853.4
kg/year

101
Combustion processes (production of heat and electricity)
17
kg/year

104
Production processes in manufacturing industry involving fuel combustion
605
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
320.7
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
3507
kg/year

105.09.36
Titanium dioxide industry
89.6
kg/year

105.09.43
Calcium carbide production
314.1
kg/year

Waste / Disposal
626
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
626
kg/year

Remark:
Estimates (SSB)


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
859830
9558.7
kg/year
98.9
Year:
1985

SOA
Source Oriented Approach
859830
kg/year

Agricultural activities
60000
kg/year

110.16
Processes specific to hunting
60000
kg/year

Remark:
Shots used for hunting waterbirds. Figure= sales estimates

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
794970
kg/year

104.01/105.0
General-purpose manufacturing processes
2470
kg/year

Remark:
Estimates of other process discharges


104.12.06
Primary zinc production
787000
kg/year

105.09.43
Calcium carbide production
5500
kg/year

Waste / Disposal
4300
kg/year

109.02
Waste water treatment (incl. storm water runoff)
4300
kg/year

Remark:
Estimates made in 1997

Contaminated land and sediments
560
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
560
kg/year
Year:
1999

SOA
Source Oriented Approach
9558.7
kg/year

Small and medium enterprises (SMEs)
25
kg/year

112.03
Laboratories
25
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7486.7
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
247
kg/year

Remark:
Cement


104.12.06
Primary zinc production
6850
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
129
kg/year

105.09.36
Titanium dioxide industry
63.4
kg/year

105.09.43
Calcium carbide production
194.8
kg/year

107.05
Other use of products
2.5
kg/year

Waste / Disposal
2000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2000
kg/year

Contaminated land and sediments
47
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
47
kg/year
Element
Arsenic


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
3400
1616
kg/year
52.5
Year:
1985

SOA
Source Oriented Approach
3400
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3400
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
1100
kg/year

Remark:
Figures from glas production for 1990


104.12.15
Nickel production
200
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal 
1600
kg/year

Remark:
Figures from 1999, emissions in 1985 were of the same or higher level.


105.02
Characteristic processes in the mining and quarrying industry, except of 
500
kg/year

energy-producing materials
Year:
1999

SOA
Source Oriented Approach
1616
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1616
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
4
kg/year

104.12.06
Primary zinc production
3
kg/year

105.09.43
Calcium carbide production
21
kg/year

105.12.24
Magnesium production (except SF6 use)
9
kg/year

105.12.41
Ferro alloys (except SF6 use)
1579
kg/year


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
312071
1198
kg/year
99.6
Year:
1985

SOA
Source Oriented Approach
312071
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
312071
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
6
kg/year

Remark:
Figures from 1997, discharges in 1985 were of the same or higher level.


104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
311000
kg/year

Remark:
Estimates for 1985 made in 1990.


104.12.15
Nickel production
795
kg/year

105.02
Characteristic processes in the mining and quarrying industry, except of 
270
kg/year

energy-producing materials
Year:
1999

SOA
Source Oriented Approach
1198
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1198
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
6
kg/year

104.12.06
Primary zinc production
245
kg/year

104.12.15
Nickel production
211
kg/year

105.02
Characteristic processes in the mining and quarrying industry, except of 
505
kg/year

energy-producing materials

105.09.36
Titanium dioxide industry
52
kg/year

105.09.43
Calcium carbide production
6
kg/year

105.12.24
Magnesium production (except SF6 use)
50
kg/year

105.12.41
Ferro alloys (except SF6 use)
123
kg/year
Element
Chromium

General remark:

The reason for the increase in emission of Cr to air from 1985 to 1999 is a FeCr-plant established after 1985 and located in Mo i Rana, 
north of 62 N.


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1282
9668
kg/year
-654.1
Year:
1985

SOA
Source Oriented Approach
1282
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1257
kg/year

105.09.36
Titanium dioxide industry
30
kg/year

Remark:
Figures for 1999


105.09.43
Calcium carbide production
183
kg/year

Remark:
Figures for 1999


105.12.21
Aluminium production  via electrolysis (excl. SF6)
499
kg/year

Remark:
Estimates for 1985 made by industry in 1994.


105.12.24
Magnesium production (except SF6 use)
342
kg/year

Remark:
Figures for 1999


105.12.41
Ferro alloys (except SF6 use)
203
kg/year

Remark:
Figures for 1999. Some plants active in 1985 are not included.

Waste / Disposal
25
kg/year

109.03
Waste incineration and pyrolysis
25
kg/year
Year:
1999

SOA
Source Oriented Approach
9668
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
9538
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
898
kg/year

105.09.25
NPK fertilisers
78
kg/year

105.09.36
Titanium dioxide industry
28
kg/year

105.09.43
Calcium carbide production
183
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
149
kg/year

Remark:
Only one plant


105.12.24
Magnesium production (except SF6 use)
342
kg/year

105.12.41
Ferro alloys (except SF6 use)
7860
kg/year

Remark:
One plant with  FeCr production ( 7535 kg/year) stared production after 1985. The plant is located north of 62 N.

Waste / Disposal
130
kg/year

109.03
Waste incineration and pyrolysis
130
kg/year


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
64714.6
6307
kg/year
90.3
Year:
1985

SOA
Source Oriented Approach
64714.6
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
57714.6
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
7.6
kg/year

Remark:
Only one plant out of apr. 20.

104.05/105.0
Characteristic processes in the manufacture of leather and leather products
20000
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
5000
kg/year

publishing and printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
50
kg/year

man-made fibres

105.09.36
Titanium dioxide industry
32000
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
140
kg/year

Remark:
Estimates for 1985 made by industry in 1994

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
517
kg/year

Waste / Disposal
7000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7000
kg/year
Year:
1999

SOA
Source Oriented Approach
6307
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2407
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
59
kg/year

104.05/105.0   Characteristic processes in the manufacture of leather and leather products
                  154  kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
2
kg/year

publishing and printing

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
294
kg/year

105.09.36
Titanium dioxide industry
714
kg/year

105.09.43
Calcium carbide production
108
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
189
kg/year

Remark:
Only one plant

105.12.24
Magnesium production (except SF6 use)
501
kg/year

105.12.41
Ferro alloys (except SF6 use)
386
kg/year

Waste / Disposal
3900
kg/year

109.02
Waste water treatment (incl. storm water runoff)
3900
kg/year
Element
Nickel


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
58271
43485
kg/year
25.4
Year:
1985

SOA
Source Oriented Approach
58271
kg/year

Transport and infrastructure
41000
kg/year

201
Road transport
5000
kg/year

Remark:
Estimates from Ni in fossil fuel


Gen. 002
Transport and infrastructure general
36000
kg/year

Remark:
Estimates from Ni content in asphalt and road dust.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
17071
kg/year

101
Combustion processes (production of heat and electricity)
11000
kg/year

Remark:
Oil and other fossil fuel use in industry


104.12.15
Nickel production
3000
kg/year

Remark:
Estimates for 1985 air >3 tonns, figures for 1992 2.1 tonns


105.12.21
Aluminium production  via electrolysis (excl. SF6)
2957
kg/year

Remark:
Estimates for 1985 made by industry in 1994.


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
114
kg/year

Remark:
Expert judgement

Waste / Disposal
200
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
200
kg/year

Remark:
Estimates for all waste incineration
Year:
1999

SOA
Source Oriented Approach
43485
kg/year

Transport and infrastructure
35000
kg/year

201
Road transport
3000
kg/year

Remark:
Estimates from Ni in fossil fuel


Gen. 002
Transport and infrastructure general
32000
kg/year

Remark:
Asphalt /road dust

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7644
kg/year

101
Combustion processes (production of heat and electricity)
5000
kg/year

Remark:
Oil and other fossil fuel use in industry


104.12.15
Nickel production
1340
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
1190
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
114
kg/year

Waste / Disposal
841
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
841
kg/year

Remark:
All waste incineration


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
49540
18655
kg/year
62.3
Year:
1985

SOA
Source Oriented Approach
49540
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
37040
kg/year

104.12.15
Nickel production
25570
kg/year

105.01.03
Surface treatment (electro plating)
1400
kg/year

105.02
Characteristic processes in the mining and quarrying industry, except of 
5000
kg/year

energy-producing materials

Remark:
Mining activity, estimates


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5070
kg/year

Remark:
Estimates

Waste / Disposal
10000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
10000
kg/year

Remark:
Estimates for 1992. No better figure can be given for 1985

Contaminated land and sediments
2500
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
2500
kg/year
Year:
1999

SOA
Source Oriented Approach
18655
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
11225
kg/year

104.12.15
Nickel production
1325
kg/year

105.02
Characteristic processes in the mining and quarrying industry, except of 
5200
kg/year

energy-producing materials

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
4700
kg/year

Waste / Disposal
5200
kg/year

109.02
Waste water treatment (incl. storm water runoff)
5200
kg/year

Contaminated land and sediments
2230
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
2230
kg/year
2.1.6 Sweden

Element
Mercury


1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
5200
900
kg/year
82.7
Year:
1985

SOA
Source Oriented Approach
5200
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1900
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1900
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
3300
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
3300
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the facilities providing information have different ways of calculating 

their emissions/discharges.
Year:
1999

SOA
Source Oriented Approach
900
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
900
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
900
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
3100
307
kg/year
90.1
Year:
1985

SOA
Source Oriented Approach
3100
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3100
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3100
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Year:
1999

SOA
Source Oriented Approach
307
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
304
kg/year

109.02
Waste water treatment (incl. storm water runoff)
304
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.
Element
Cadmium

1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
4900
800
kg/year
83.7
Year:
1985

SOA
Source Oriented Approach
4900
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4500
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
4500
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
400
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
400
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Year:
1999

SOA
Source Oriented Approach
800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
800
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
800
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2700
745
kg/year
72.4
Year:
1985

SOA
Source Oriented Approach
2700
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2500
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2500
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
200
kg/year

109.02
Waste water treatment (incl. storm water runoff)
200
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

Year:
1999

SOA
Source Oriented Approach
745
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
608
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
608
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
137
kg/year

109.02
Waste water treatment (incl. storm water runoff)
137
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

Element
Copper


1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
70000
9800
kg/year
86.0
Year:
1985

SOA
Source Oriented Approach
70000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
68000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
68000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
2000
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
2000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
9800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
9800
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
9800
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
67000
22577
kg/year
66.3
Year:
1985

SOA
Source Oriented Approach
67000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
60000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
60000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
7000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
22577
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7200
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
7200
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
15377
kg/year

109.02
Waste water treatment (incl. storm water runoff)
15377
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.
Element
Zink


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
563000
138000
kg/year
75.5
Year:
1985

SOA
Source Oriented Approach
563000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
508000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
508000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
55000
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
55000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
138000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
138000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
138000
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
1277000
128765
kg/year
89.9
Year:
1985

SOA
Source Oriented Approach
1277000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1252000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1252000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
25000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
25000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

Year:
1999

SOA
Source Oriented Approach
128765
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
96419
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
96419
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
32346
kg/year

109.02
Waste water treatment (incl. storm water runoff)
32346
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.
Element
Lead


1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
953000
37800
kg/year
96.0
Year:
1985

SOA
Source Oriented Approach
953000
kg/year

Transport and infrastructure
750000
kg/year

201
Road transport
750000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the institutions providing information have different ways of calculating 

their emissions/discharges.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
178000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
178000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
25000
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
25000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the facilities providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
37800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
37800
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
37800
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
19000
5595
kg/year
70.6
Year:
1985

SOA
Source Oriented Approach
19000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
18000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
18000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
1000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

Year:
1999

SOA
Source Oriented Approach
5595
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4131
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
4131
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
1464
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1464
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.
Element
Arsenic

1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
41000
1300
kg/year
96.8
Year:
1985

SOA
Source Oriented Approach
41000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
41000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
41000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
1300
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1300
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1300
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
54000
9000
kg/year
83.3
Year:
1985

SOA
Source Oriented Approach
54000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
54000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
54000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Year:
1999

SOA
Source Oriented Approach
9000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
9000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
9000
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Element
Chromium

1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
75000
13800
kg/year
81.6
Year:
1985

SOA
Source Oriented Approach
75000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
75000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
75000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
13800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
13800
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
13800
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
40000
8345
kg/year
79.1
Year:
1985

SOA
Source Oriented Approach
40000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
39000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
39000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
1000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.
Year:
1999

SOA
Source Oriented Approach
8345
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5037
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5037
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
3308
kg/year

109.02
Waste water treatment (incl. storm water runoff)
3308
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

Element
Nickel

1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
46000
32200
kg/year
30.0
Year:
1985

SOA
Source Oriented Approach
46000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
46000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
46000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
32200
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
32200
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
32200
kg/year

Remark:
Data for 1995. 

Source: Swedens submision to LRTAP 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.


1985
1999
Reduction
Recipient:
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
21000
13769
kg/year
34.4
Year:
1985

SOA
Source Oriented Approach
21000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
20000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
20000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
1000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1000
kg/year

Remark:
Data is for 1985.

Source: Swedish Environmental Protection Agency Monitor 1987.

Year:
1999

SOA
Source Oriented Approach
13769
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6166
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6166
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Waste / Disposal
7603
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7603
kg/year

Remark:
Data for 1998. 

Source: Source: Swedish Environmental protection Agency and Statistics Sweden Mi 2 SM 9901, 29 SM 9901.

2.1.7 Switzerland

Element
Mercury

General remark:


Reported Reduction for Discharges to Water:
80.0
%
The reduction of Mercury discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 257 kg/y - 1999: 50 kg/y). Explanation: Data on Mercury inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
7842
2428
kg/year
69.0
Year:
1985


SOA
Source Oriented Approach
7842
kg/year

Agricultural activities
2
kg/year

Gen. 001
Agricultural activities general
2
kg/year

Remark:
figures represent total emissions in Switzerland from agriculture and forestry

Households
120
kg/year

Gen. 004
Household general
120
kg/year

Remark:
total for Switzerland

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7720
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
7720
kg/year

Remark:
total for Switzerland
Year:
1999


SOA
Source Oriented Approach
2428
kg/year

Agricultural activities
1
kg/year

Gen. 001
Agricultural activities general
1
kg/year

Remark:
figures represent total emissions in Switzerland from agriculture and forestry; reporting year 2000

Households
97
kg/year

Gen. 004
Household general
97
kg/year

Remark:
total for Switzerland; reporting year: 2000

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2330
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2330
kg/year

Remark:
total for Switzerland; reporting year: 2000


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
257
125
kg/year
51.4
Year:
1985


SOA
Source Oriented Approach
257
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
177
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
177
kg/year

Remark:

Waste / Disposal
80
kg/year

109.02
Waste water treatment (incl. storm water runoff)
80
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
125
kg/year

Agricultural activities
30
kg/year

Gen. 001
Agricultural activities general
30
kg/year

Remark:
Mercury input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) 

surface runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 0.4 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 2 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 16 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 12 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 52 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
2
kg/year

Gen. 002
Transport and infrastructure general
2
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Waste / Disposal
88
kg/year

109.02
Waste water treatment (incl. storm water runoff)
88
kg/year

Remark:
Mercury input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum of

 the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 45 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 16 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 23 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 4 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.

Element
Cadmium

General remark:


Reported Reduction for Discharges to Water:
72.0
%
The reduction of Cadmium discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 986 kg/y - 1999: 280 kg/y).
Explanation: Data on Cadmium inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
4745
2262
kg/year
52.3
Year:
1985


SOA
Source Oriented Approach
4745
kg/year

Agricultural activities
22
kg/year

Gen. 001
Agricultural activities general
22
kg/year

Remark:
figures represent total emissions in Switzerland from agriculture and forestry

Transport and infrastructure
62
kg/year

Gen. 002
Transport and infrastructure general
62
kg/year

Remark:
total for Switzerland

Households
211
kg/year

Gen. 004
Household general
211
kg/year

Remark:
total for Switzerland

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4450
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
4450
kg/year

Remark:
total for Switzerland

Year:
1999


SOA
Source Oriented Approach
2262
kg/year

Agricultural activities
1
kg/year

Gen. 001
Agricultural activities general
1
kg/year

Remark:
figures represent total emissions in Switzerland from agriculture and forestry; reporting year: 2000

Transport and infrastructure
82
kg/year

Gen. 002
Transport and infrastructure general
82
kg/year

Remark:
total for Switzerland; reporting year: 2000

Households
189
kg/year

Gen. 004
Household general
189
kg/year

Remark:
total for Switzerland; reporting year: 2000

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1990
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1990
kg/year

Remark:
total for Switzerland; reporting year: 2000


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
986
1067
kg/year
-8.2
Year:
1985


SOA
Source Oriented Approach
986
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
752
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
752
kg/year

Remark:

Waste / Disposal
234
kg/year

109.02
Waste water treatment (incl. storm water runoff)
234
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
1067
kg/year

Agricultural activities
547
kg/year

Gen. 001
Agricultural activities general
547
kg/year

Remark:
Cadmium input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) 

surface runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 1 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 9 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 49 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 488 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 94 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
17
kg/year

Gen. 002
Transport and infrastructure general
17
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
120
kg/year
   Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
120
kg/year

Remark:

Waste / Disposal
383
kg/year

109.02
Waste water treatment (incl. storm water runoff)
383
kg/year

Remark:
Cadmium input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum 

of the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 160 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 119 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 90 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 14 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.

Element
Copper

General remark: 


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
57.0
%
Reported Reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)
The reduction of Copper discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 20'325 kg/y - 1999: 8'820 kg/y).
Explanation: Data on Copper inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
20325
24018
kg/year
-18.2
Year:
1985


SOA
Source Oriented Approach
20325
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
11685
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
11685
kg/year

Remark:

Waste / Disposal
8640
kg/year

109.02
Waste water treatment (incl. storm water runoff)
8640
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.
Year:
1999


SOA
Source Oriented Approach
24018
kg/year

Agricultural activities
7841
kg/year

Gen. 001
Agricultural activities general
7841
kg/year

Remark:
Copper input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) 

surface runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 151 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 777 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 3'253 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 3'660 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 5200 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
260
kg/year

Gen. 002
Transport and infrastructure general
260
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
720
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
720
kg/year

Waste / Disposal
15197
kg/year

109.02
Waste water treatment (incl. storm water runoff)
15197
kg/year

Remark:
Copper input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum of 

the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 8'100 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 3'973 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 2'700 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 424 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.

Element
Zink

General remark:


Reported Reduction for Discharges to Water:
47.0
%
The reduction of Zink discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 105'420 kg/y - 1999: 56'500 kg/y).
Explanation: Data on Zink inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
925
532
kg/year
42.5
Year:
1985


SOA
Source Oriented Approach
925
kg/year

Agricultural activities
1
kg/year

Gen. 001
Agricultural activities general
1
kg/year

Remark:
figures refer to total emissions from agriculture and forestry

Transport and infrastructure
244
kg/year

Gen. 002
Transport and infrastructure general
244
kg/year

Households
4
kg/year

Gen. 004
Household general
4
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
676
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
676
kg/year
Year:
1999


SOA
Source Oriented Approach
532
kg/year

Agricultural activities
1
kg/year

Gen. 001
Agricultural activities general
1
kg/year

Remark:
figures refer to total emissions in Switzerland from agriculture and forestry; reporting year: 2000

Transport and infrastructure
336
kg/year

Gen. 002
Transport and infrastructure general
336
kg/year

Remark:
total for Switzerland; reporting year: 2000

Households
4
kg/year

Gen. 004
Household general
4
kg/year

Remark:
total for Switzerland; reporting year: 2000

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
191
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
191
kg/year

Remark:
total for Switzerland; reporting year: 2000


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
105420
150795
kg/year
-43.0
Year:
1985


SOA
Source Oriented Approach
105420
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
33420
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
33420
kg/year

Waste / Disposal
72000
kg/year

109.02
Waste water treatment (incl. storm water runoff)
72000
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
150795
kg/year

Agricultural activities
61663
kg/year

Gen. 001
Agricultural activities general
61663
kg/year

Remark:
Zink input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) surface 

runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 494 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 2'610 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 9'759 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 48'800 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 18'200 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
2163
kg/year

Gen. 002
Transport and infrastructure general
2163
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1100
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1100
kg/year

Waste / Disposal
85869
kg/year

109.02
Waste water treatment (incl. storm water runoff)
85869
kg/year

Remark:
Zink input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum of the

 inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 55'400 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 15'892 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 12'600 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 1'977 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.
Element
Lead

General remark:


Reported Reduction for Discharges to Water:
72.0
%
The reduction of Lead discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 5750 kg/y - 1999: 1600 kg/y).
Explanation: Data on Lead inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
769
98
kg/year
87.3
Year:
1985


SOA
Source Oriented Approach
769
kg/year

Agricultural activities
8
kg/year

Gen. 001
Agricultural activities general
8
kg/year

Remark:
figures refer to total emissions in Switzerland from agriculture and forestry;

Transport and infrastructure
502
kg/year

Gen. 002
Transport and infrastructure general
502
kg/year

Remark:
total for Switzerland

Households
8
kg/year

Gen. 004
Household general
8
kg/year

Remark:
total for Switzerland

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
251
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
251
kg/year

Remark:
total for Switzerland

Year:
1999


SOA
Source Oriented Approach
98
kg/year

Agricultural activities
6
kg/year

Gen. 001
Agricultural activities general
6
kg/year

Remark:
figures refer to total emissions in Switzerland from agriculture and forestry; reporting year: 2000

Transport and infrastructure
13
kg/year

Gen. 002
Transport and infrastructure general
13
kg/year

Remark:
total for Switzerland; reporting year: 2000

Households
8
kg/year

Gen. 004
Household general
8
kg/year

Remark:
total for Switzerland; reporting year: 2000

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
71
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
71
kg/year

Remark:
total for Switzerland; reporting year: 2000


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
5750
16451
kg/year
-186.1
Year:
1985


SOA
Source Oriented Approach
5750
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2330
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2330
kg/year

Waste / Disposal
3420
kg/year

109.02
Waste water treatment (incl. storm water runoff)
3420
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
16451
kg/year

Agricultural activities
8203
kg/year

Gen. 001
Agricultural activities general
8203
kg/year

Remark:
Lead input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) surface 

runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 23 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 128 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 4'392 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 3'660 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 4317 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
346
kg/year

Gen. 002
Transport and infrastructure general
346
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.


Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
650
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
650
kg/year

Waste / Disposal
7252
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7252
kg/year

Remark:
Lead input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum of 

the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 950 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 3'178 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 2'700 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 424 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.

Element
Arsenic

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reported Reduction for Emissions to AIR: > 50 % (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, 
revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)

Reduction for Discharges to WATER: 100 % (no input from point sources between 1990 and 1999: 0 kg/y)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Chromium

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
94.0
%

Reported Reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)
The reduction of Chromium discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 6095 kg/y - 1999: 350 kg/y).
Explanation: Data on Chromium inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
6095
7758
kg/year
-27.3
Year:
1985


SOA
Source Oriented Approach
6095
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4025
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
4025
kg/year

Waste / Disposal
2070
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2070
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
7758
kg/year

Agricultural activities
5851
kg/year

Gen. 001
Agricultural activities general
5851
kg/year

Remark:
Chromium input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) 

surface runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 17 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 385 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 4'717 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 732 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 13'000 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
43
kg/year

Gen. 002
Transport and infrastructure general
43
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
215
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
215
kg/year

Waste / Disposal
1649
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1649
kg/year

Remark:
Chromium input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum 

of the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < < 135 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 993 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 450 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 71 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.
Element
Nickel

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
46.0
%
Reported Reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)
The reduction of Nickel discharges to WATER is calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; 1985: 13970 kg/y - 1999: 7520 kg/y).
Explanation: Data on Nickel inputs from diffuse sources (agricultural activities; dircect atmospheric deposition; via separate sewers, combined sewer overflows, and households not connected to MWWTPs) are available only for 1999!
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
13970
18898
kg/year
-35.3
Year:
1985


SOA
Source Oriented Approach
13970
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6860
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6860
kg/year

Waste / Disposal
7110
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7110
kg/year

Remark:
only MWWTPs; no data available for inputs via rainwater separate sewers, combined sewer overflows and households 

not connected to MWWTPs.

Year:
1999


SOA
Source Oriented Approach
18898
kg/year

Agricultural activities
7898
kg/year

Gen. 001
Agricultural activities general
7898
kg/year

Remark:
Nickel input from agricultural activities was calculated as the sum of the inputs via A) farmyard seepage/drifting, B) 

surface runoff, C) erosion and D) drainage. The figure about input via groundwater is not added to the total of inputs from 

agricultural activities because it can be seen as the natural background load not influenced by anthropogenic activities.

A) Input via farmyard seepage/drifting: 13 kg/y

Calculation method: according to the Int. Commission for the Protection of the Rhine (ICPR) by determining the masses 

of used mineral fertiliser, organic manure and their mean heavy metal content. A probable share of losses to waters via 

farmyard seepage and drifting was assumed with expert judgement (0.2% of organic manure, 0,01% of mineral fertilizer).

B) Input via surface runoff: 77 kg/y

Calculation method: according to the ICPR by determining the masses of used mineral fertiliser, organic manure and their 

mean heavy metal content. A probable share of losses to waters via surface runoff was assumed with expert judgement 

(1%).

C) Input via erosion: 5'368 kg/y

Calculation method: according to the ICPR using the mean heavy metal content of fine soil, the mean soil loss of arable 

land, the area of arable land and a factor for sedimentation at the foots of the slope.

D)  Input via drainage: 2'440 kg/y

Calculation method: according to the ICPR using the total drainage water volume and the average heavy metal 

concentration in drainage water (measurements).

Input via groundwater (natural background load): 5720 kg/y

Calculation method: according to the ICPR using the total groundwater outflow and the average heavy metal 

Transport and infrastructure
130
kg/year

Gen. 002
Transport and infrastructure general
130
kg/year

Remark:
The figure reported under this topic represents the input via direct atmospheric deposition on surface waters. The 

atmospheric deposition of heavy metals is mainly caused by emissions resulting from industrial activities and traffic.

Calculation method: according to the ICPR using the depostion rate of heavy metals and the total area of surface waters in

 the catchment area.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
520
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
520
kg/year

Waste / Disposal
10350
kg/year

109.02
Waste water treatment (incl. storm water runoff)
10350
kg/year

Remark:
Nickel input via municipal waste water treatment plants (MWWTP) incl. storm water runoff was calculated as the sum of 

the inputs via A) MWWTPs, B) separate sewers, C) combined sewer overflows and D) households not connected to 

MWWTPs.

A) Input via MWWPTs: < 7'000 kg/y

Calculation method: using Eq.1: Discharge = mean concentration level x total amount of wastewater discharged.

B) Input via rainwater separate sewers : 1'788 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the water of separate sewers and the 

total estimated amount of water discharged in separate sewers.

C) Input via combined sewer overflows (stormwater overflow): 1'350 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in the overflow of combined sewers and the

 total estimated amount of water discharged via overflow.

D) Input via households not connected to MWWTPs: 212 kg/y

Calculation method: according to the ICPR using heavy metal concentrations in rough waste water from households, the 

number of inhabitants not connected to a MWWTP, the total waste water amount per inh. and the assumed share of the 

waste water reaching the surface waters.

2.1.8 The Netherlands

Element
Mercury


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
6030
560
kg/year
90.7
Year:
1985


SOA
Source Oriented Approach
6030
kg/year

Transport and infrastructure
10
kg/year

Gen. 002
Transport and infrastructure general
10
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
30
kg/year

Gen. 004
Household general
30
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
60
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
60
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3230
kg/year

101
Combustion processes (production of heat and electricity)
570
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2660
kg/year

Waste / Disposal
2700
kg/year

Gen. 007
Waste / Disposal general
2700
kg/year
Year:
1999


SOA
Source Oriented Approach
560
kg/year

Transport and infrastructure
12
kg/year

Gen. 002
Transport and infrastructure general
12
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
23
kg/year

Gen. 004
Household general
23
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
98
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
98
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
295
kg/year

101
Combustion processes (production of heat and electricity)
26
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
268
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
132
kg/year

Gen. 007
Waste / Disposal general
132
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
1033.7
338.9
kg/year
67.2
Year:
1985


SOA
Source Oriented Approach
1033.7
kg/year

Households
10
kg/year

113.01
Household consumption and similar processes
10
kg/year

Small and medium enterprises (SMEs)
0.4
kg/year

112.03
Laboratories
0.4
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
778.1
kg/year

101
Combustion processes (production of heat and electricity)
3.9
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
31.9
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
43
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
630.1
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
7.3
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
44.4
kg/year

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
17.5
kg/year

Waste / Disposal
244.2
kg/year

109.02
Waste water treatment (incl. storm water runoff)
239.1
kg/year

109.03
Waste incineration and pyrolysis
5.1
kg/year

Contaminated land and sediments
1
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
1
kg/year
Year:
1999


SOA
Source Oriented Approach
338.9
kg/year

Households
2.4
kg/year

Gen. 004
Household general
2.4
kg/year

Small and medium enterprises (SMEs)
1.6
kg/year

112.03
Laboratories
1.6
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
170.6
kg/year

101
Combustion processes (production of heat and electricity)
0.5
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
0.3
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
0.7
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
17
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
117.7
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
6.1
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
23.9
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
0.1
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
0.4
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
3.8
kg/year

107.03
Chemical products manufacturing or processing
0.1
kg/year

Waste / Disposal
164.3
kg/year

109.02
Waste water treatment (incl. storm water runoff)
163
kg/year

109.03
Waste incineration and pyrolysis
1.2
kg/year

109.07
Other waste treatment
0.1
kg/year
Element
Cadmium


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
4450
1153
kg/year
74.1
Year:
1985


SOA
Source Oriented Approach
4450
kg/year

Transport and infrastructure
30
kg/year

Gen. 002
Transport and infrastructure general
30
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
70
kg/year

Gen. 004
Household general
70
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3680
kg/year

101
Combustion processes (production of heat and electricity)
30
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3650
kg/year

Waste / Disposal
670
kg/year

Gen. 007
Waste / Disposal general
670
kg/year
Year:
1999


SOA
Source Oriented Approach
1153
kg/year

Agricultural activities
1
kg/year

Gen. 001
Agricultural activities general
1
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
38
kg/year

Gen. 002
Transport and infrastructure general
38
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
61
kg/year

Gen. 004
Household general
61
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
832
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
832
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
168
kg/year

101
Combustion processes (production of heat and electricity)
4
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
3
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
161
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
53
kg/year

Gen. 007
Waste / Disposal general
53
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
17668.8
750.5
kg/year
95.8
Year:
1985


SOA
Source Oriented Approach
17668.8
kg/year

Transport and infrastructure
10
kg/year

202
Other mobile sources
10
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
24
kg/year

113.01
Household consumption and similar processes
24
kg/year

Small and medium enterprises (SMEs)
5.8
kg/year

112.02
Machines & equipments and maintenance operations
1.6
kg/year

112.03
Laboratories
4.2
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
16433.5
kg/year

101
Combustion processes (production of heat and electricity)
1.7
kg/year

104.01/105.0
General-purpose manufacturing processes
8.6
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
10.4
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
3.1
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
15888.8
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.3
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
4.3
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
501.3
kg/year

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
15
kg/year

Waste / Disposal
1041.5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1027.3
kg/year

109.03
Waste incineration and pyrolysis
14.2
kg/year

Contaminated land and sediments
154
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
154
kg/year
Year:
1999


SOA
Source Oriented Approach
750.5
kg/year

Transport and infrastructure
6
kg/year

201
Road transport
6
kg/year

Households
6.7
kg/year

113.01
Household consumption and similar processes
6.7
kg/year

Small and medium enterprises (SMEs)
0.7
kg/year

112.02
Machines & equipments and maintenance operations
0.5
kg/year

112.03
Laboratories
0.2
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
242.2
kg/year

101
Combustion processes (production of heat and electricity)
0.7
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
10.1
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1.3
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
66.5
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
9.2
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
132.8
kg/year

104.14/105.1
Recycling industries
0.1
kg/year

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
15.7
kg/year

107.03
Chemical products manufacturing or processing
5.8
kg/year

Waste / Disposal
475.9
kg/year

109.02
Waste water treatment (incl. storm water runoff)
470
kg/year

109.03
Waste incineration and pyrolysis
5.2
kg/year

109.07
Other waste treatment
0.7
kg/year

Contaminated land and sediments
19
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
19
kg/year
Element
Copper


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
29310
21360
kg/year
27.1
Year:
1985


SOA
Source Oriented Approach
29310
kg/year

Agricultural activities
40
kg/year

Gen. 001
Agricultural activities general
40
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
6600
kg/year

Gen. 002
Transport and infrastructure general
6600
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
10
kg/year

Gen. 003
Building materials general
10
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
5710
kg/year

Gen. 004
Household general
5710
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
50
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
50
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
15400
kg/year

101
Combustion processes (production of heat and electricity)
900
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
14500
kg/year

Waste / Disposal
1500
kg/year

Gen. 007
Waste / Disposal general
1500
kg/year
Year:
1999


SOA
Source Oriented Approach
21360
kg/year

Agricultural activities
11
kg/year

Gen. 001
Agricultural activities general
11
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
8278
kg/year

Gen. 002
Transport and infrastructure general
8278
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
5
kg/year

Gen. 003
Building materials general
5
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
9034
kg/year

Gen. 004
Household general
9034
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
1969
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
1969
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1946
kg/year

101
Combustion processes (production of heat and electricity)
170
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
389
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1387
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
117
kg/year

Gen. 007
Waste / Disposal general
117
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
141179.1
68501.4
kg/year
51.5
Year:
1985


SOA
Source Oriented Approach
141179.1
kg/year

Transport and infrastructure
24620
kg/year

201
Road transport
546
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


202.03
Inland waterways
7765
kg/year

202.04
Maritime activities
13571
kg/year

Gen. 002
Transport and infrastructure general
2738
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
3130
kg/year

113.01
Household consumption and similar processes
3130
kg/year

Small and medium enterprises (SMEs)
196
kg/year

112.02
Machines & equipments and maintenance operations
50.6
kg/year

112.03
Laboratories
142
kg/year

112.08
Other general processes
3.4
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
62689.6
kg/year

101
Combustion processes (production of heat and electricity)
764
kg/year

Remark:

104.01/105.0
General-purpose manufacturing processes
102.8
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
1873
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
77.5
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
25045.8
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
178.9
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
1500.5
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
15355.9
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
57.5
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
1
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
2729.9
kg/year

105.12.91
Building and repairing of ships
15000
kg/year

107.03
Chemical products manufacturing or processing
2.8
kg/year

Waste / Disposal
50458.5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
50203.4
kg/year

109.03
Waste incineration and pyrolysis
255.1
kg/year

Contaminated land and sediments
85
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
85
kg/year
Year:
1999


SOA
Source Oriented Approach
68501.4
kg/year

Agricultural activities
0.3
kg/year

110.05
Manure management (incl. mineral fertilizers)
0.3
kg/year

Transport and infrastructure
27000
kg/year

201
Road transport
799
kg/year

202
Other mobile sources
3329
kg/year

202.03
Inland waterways
10139
kg/year

202.04
Maritime activities
12733
kg/year

Households
883
kg/year

113.01
Household consumption and similar processes
883
kg/year

Small and medium enterprises (SMEs)
32.6
kg/year

112.02
Machines & equipments and maintenance operations
27
kg/year

112.03
Laboratories
5.6
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
18970.8
kg/year

101
Combustion processes (production of heat and electricity)
3.5
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
281.3
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1566.3
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
7292.8
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
391.4
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
2.6
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
928.2
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
26.1
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
170.3
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
521.4
kg/year

105.12.91
Building and repairing of ships
7523
kg/year

107.03
Chemical products manufacturing or processing
257.2
kg/year

107.04
Other use of solvents and related activities
6.7
kg/year

Waste / Disposal
21563.7
kg/year

109.02
Waste water treatment (incl. storm water runoff)
21436
kg/year

109.03
Waste incineration and pyrolysis
79.7
kg/year

109.07
Other waste treatment
48
kg/year

Contaminated land and sediments
51
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
51
kg/year

Element
Zink


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
263060
100319
kg/year
61.9
Year:
1985


SOA
Source Oriented Approach
263060
kg/year

Agricultural activities
140
kg/year

Gen. 001
Agricultural activities general
140
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
26000
kg/year

Gen. 002
Transport and infrastructure general
26000
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
30
kg/year

Gen. 003
Building materials general
30
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
4740
kg/year

Gen. 004
Household general
4740
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
100
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
100
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
187050
kg/year

101
Combustion processes (production of heat and electricity)
7050
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
180000
kg/year

Waste / Disposal
45000
kg/year

Gen. 007
Waste / Disposal general
45000
kg/year
Year:
1999


SOA
Source Oriented Approach
100319
kg/year

Agricultural activities
35
kg/year

Gen. 001
Agricultural activities general
35
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
31070
kg/year

Gen. 002
Transport and infrastructure general
31070
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
24
kg/year

Gen. 003
Building materials general
24
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
4808
kg/year

Gen. 004
Household general
4808
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
58255
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
58255
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5952
kg/year

101
Combustion processes (production of heat and electricity)
887
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5064
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
175
kg/year

Gen. 007
Waste / Disposal general
175
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
571344.6
257389.1
kg/year
55.0
Year:
1985


SOA
Source Oriented Approach
571344.6
kg/year

Transport and infrastructure
22414
kg/year

201
Road transport
22414
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
42666
kg/year

Gen. 003
Building materials general
42666
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
3900
kg/year

113.01
Household consumption and similar processes
3900
kg/year

Small and medium enterprises (SMEs)
900.5
kg/year

112.02
Machines & equipments and maintenance operations
464.5
kg/year

112.03
Laboratories
371
kg/year

112.08
Other general processes
65
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
280663.9
kg/year

101
Combustion processes (production of heat and electricity)
172.5
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
34811
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
5758.7
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1449
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
94253
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
985.5
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
4534
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
119290.7
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
14434.4
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
33
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
4818.6
kg/year

107.03
Chemical products manufacturing or processing
123.5
kg/year

Waste / Disposal
204925.2
kg/year

109.02
Waste water treatment (incl. storm water runoff)
203413
kg/year

109.03
Waste incineration and pyrolysis
1012.2
kg/year

109.07
Other waste treatment
500
kg/year

Contaminated land and sediments
15875
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
15875
kg/year
Year:
1999


SOA
Source Oriented Approach
257389.1
kg/year

Agricultural activities
2852.7
kg/year

110.05
Manure management (incl. mineral fertilizers)
2.7
kg/year

110.16
Processes specific to hunting
2850
kg/year

Transport and infrastructure
23177
kg/year

201
Road transport
23177
kg/year

Building materials
33591
kg/year

Gen. 003
Building materials general
33591
kg/year

Households
992
kg/year

113.01
Household consumption and similar processes
992
kg/year

Small and medium enterprises (SMEs)
290.7
kg/year

111.03
Medical and veterinary care
50
kg/year

112.02
Machines & equipments and maintenance operations
185
kg/year

112.03
Laboratories
3.8
kg/year

112.08
Other general processes
51.9
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
34928.7
kg/year

101
Combustion processes (production of heat and electricity)
21.2
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
497
kg/year

Remark:

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
2166.2
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1062
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
18917.9
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
2331.7
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
95.2
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
6300.3
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
23.2
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
324.8
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
2985.2
kg/year

107.03
Chemical products manufacturing or processing
144.2
kg/year

107.04
Other use of solvents and related activities
59.8
kg/year

Waste / Disposal
160792
kg/year

109.02
Waste water treatment (incl. storm water runoff)
160584
kg/year

109.03
Waste incineration and pyrolysis
135
kg/year

109.07
Other waste treatment
73
kg/year

Contaminated land and sediments
765
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
765
kg/year
Element
Lead


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1035020
43919
kg/year
95.8
Year:
1985


SOA
Source Oriented Approach
1035020
kg/year

Agricultural activities
50
kg/year

Gen. 001
Agricultural activities general
50
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
910200
kg/year

Gen. 002
Transport and infrastructure general
910200
kg/year

Remark:

Building materials
10
kg/year

Gen. 003
Building materials general
10
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
2310
kg/year

Gen. 004
Household general
2310
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
60
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
60
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
86390
kg/year

101
Combustion processes (production of heat and electricity)
3390
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
83000
kg/year

Waste / Disposal
36000
kg/year

Gen. 007
Waste / Disposal general
36000
kg/year
Year:
1999


SOA
Source Oriented Approach
43919
kg/year

Agricultural activities
14
kg/year

Gen. 001
Agricultural activities general
14
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
1234
kg/year

Gen. 002
Transport and infrastructure general
1234
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
9
kg/year

Gen. 003
Building materials general
9
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
2498
kg/year

Gen. 004
Household general
2498
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
8
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
8
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
39957
kg/year

101
Combustion processes (production of heat and electricity)
311
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
159
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
39487
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
199
kg/year

Gen. 007
Waste / Disposal general
199
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
200205.8
85049.7
kg/year
57.5
Year:
1985


SOA
Source Oriented Approach
200205.8
kg/year

Agricultural activities
61095
kg/year

110.16
Processes specific to hunting
61095
kg/year

Remark:
including losses of lead by fishing

Transport and infrastructure
8800.4
kg/year

201
Road transport
583
kg/year

202
Other mobile sources
62.3
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


202.03
Inland waterways
8155.1
kg/year

Building materials
2661
kg/year

Gen. 003
Building materials general
2661
kg/year

Households
433
kg/year

113.01
Household consumption and similar processes
433
kg/year

Small and medium enterprises (SMEs)
158
kg/year

112.02
Machines & equipments and maintenance operations
58
kg/year

112.03
Laboratories
95
kg/year

112.08
Other general processes
5
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
38817.4
kg/year

101
Combustion processes (production of heat and electricity)
50
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
984.8
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
51.5
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
21816
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
77.5
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
4500.4
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
9372.5
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
86.7
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
48
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
1828.1
kg/year

107.03
Chemical products manufacturing or processing
1.9
kg/year

Waste / Disposal
88170
kg/year

109.02
Waste water treatment (incl. storm water runoff)
87338
kg/year

109.03
Waste incineration and pyrolysis
832
kg/year

Contaminated land and sediments
71
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
71
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
Year:
1999


SOA
Source Oriented Approach
85049.7
kg/year

Agricultural activities
34399.8
kg/year

110.05
Manure management (incl. mineral fertilizers)
0.8
kg/year

110.16
Processes specific to hunting
34399
kg/year

Remark:
including losses of lead by fishing

Transport and infrastructure
6242.4
kg/year

201
Road transport
321
kg/year

202
Other mobile sources
62.3
kg/year

202.03
Inland waterways
5859.1
kg/year

Building materials
1314
kg/year

Gen. 003
Building materials general
1314
kg/year

Households
106.6
kg/year

113.01
Household consumption and similar processes
106.6
kg/year

Small and medium enterprises (SMEs)
7.4
kg/year

112.02
Machines & equipments and maintenance operations
4
kg/year

112.03
Laboratories
3.4
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4766.7
kg/year

101
Combustion processes (production of heat and electricity)
6.7
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
65.6
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
265.3
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
3035.1
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
35
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
2
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
783
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
54.8
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
33.9
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
391.5
kg/year

107.03
Chemical products manufacturing or processing
86.3
kg/year

107.04
Other use of solvents and related activities
7.5
kg/year

Waste / Disposal
38141.8
kg/year

109.02
Waste water treatment (incl. storm water runoff)
38093
kg/year

109.03
Waste incineration and pyrolysis
37.8
kg/year

109.07
Other waste treatment
11
kg/year

Contaminated land and sediments
71
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
71
kg/year
Element
Arsenic


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2650
1237
kg/year
53.3
Year:
1985


SOA
Source Oriented Approach
2650
kg/year

Agricultural activities
20
kg/year

Gen. 001
Agricultural activities general
20
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
190
kg/year

Gen. 002
Transport and infrastructure general
190
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
40
kg/year

Gen. 004
Household general
40
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2340
kg/year

101
Combustion processes (production of heat and electricity)
720
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1620
kg/year

Waste / Disposal
60
kg/year

Gen. 007
Waste / Disposal general
60
kg/year
Year:
1999


SOA
Source Oriented Approach
1237
kg/year

Agricultural activities
4
kg/year

Gen. 001
Agricultural activities general
4
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
221
kg/year

Gen. 002
Transport and infrastructure general
221
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
3
kg/year

Gen. 003
Building materials general
3
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
12
kg/year

Gen. 004
Household general
12
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
1
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
1
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
895
kg/year

101
Combustion processes (production of heat and electricity)
133
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
119
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
643
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
101
kg/year

Gen. 007
Waste / Disposal general
101
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
31704.8
5636.6
kg/year
82.2
Year:
1985


SOA
Source Oriented Approach
31704.8
kg/year

Households
96
kg/year

113.01
Household consumption and similar processes
96
kg/year

Small and medium enterprises (SMEs)
15
kg/year

112.02
Machines & equipments and maintenance operations
15
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
29871.8
kg/year

101
Combustion processes (production of heat and electricity)
2
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
96
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
28226.8
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
833.1
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
130
kg/year

combustion and use of solvents and other products

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
583.9
kg/year

Waste / Disposal
1685
kg/year

109.02
Waste water treatment (incl. storm water runoff)
1642
kg/year

109.03
Waste incineration and pyrolysis
43
kg/year

Contaminated land and sediments
37
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
37
kg/year
Year:
1999


SOA
Source Oriented Approach
5636.6
kg/year

Transport and infrastructure
3
kg/year

Gen. 002
Transport and infrastructure general
3
kg/year

Households
27
kg/year

113.01
Household consumption and similar processes
27
kg/year

Small and medium enterprises (SMEs)
4.7
kg/year

112.02
Machines & equipments and maintenance operations
4.1
kg/year

112.03
Laboratories
0.3
kg/year

112.08
Other general processes
0.3
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2554.5
kg/year

101
Combustion processes (production of heat and electricity)
0.3
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
56.6
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
37.3
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
1142.3
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
71.4
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
0.3
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1183.6
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
0.3
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
18.9
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
37.5
kg/year

107.03
Chemical products manufacturing or processing
5.1
kg/year

107.04
Other use of solvents and related activities
0.9
kg/year

Waste / Disposal
3010.4
kg/year

109.02
Waste water treatment (incl. storm water runoff)
2978.1
kg/year

109.03
Waste incineration and pyrolysis
15.3
kg/year

109.07
Other waste treatment
17
kg/year

Contaminated land and sediments
37
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
37
kg/year

Element
Chromium


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
12010
5395
kg/year
55.1
Year:
1985


SOA
Source Oriented Approach
12010
kg/year

Agricultural activities
50
kg/year

Gen. 001
Agricultural activities general
50
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
1470
kg/year

Gen. 002
Transport and infrastructure general
1470
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
10
kg/year

Gen. 003
Building materials general
10
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
50
kg/year

Gen. 004
Household general
50
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
100
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
100
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6480
kg/year

101
Combustion processes (production of heat and electricity)
350
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6130
kg/year

Waste / Disposal
3850
kg/year

Gen. 007
Waste / Disposal general
3850
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
Year:
1999


SOA
Source Oriented Approach
5395
kg/year

Agricultural activities
15
kg/year

Gen. 001
Agricultural activities general
15
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
1766
kg/year

Gen. 002
Transport and infrastructure general
1766
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
4
kg/year

Gen. 003
Building materials general
4
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
15
kg/year

Gen. 004
Household general
15
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
16
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
16
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
3379
kg/year

101
Combustion processes (production of heat and electricity)
70
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1253
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2056
kg/year

Remark:
ata refer not to the year 1999 but to the year 1998

Waste / Disposal
200
kg/year

Gen. 007
Waste / Disposal general
200
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
155248.8
12916.3
kg/year
91.7
Year:
1985


SOA
Source Oriented Approach
155248.8
kg/year

Transport and infrastructure
100
kg/year

201
Road transport
100
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
96
kg/year

113.01
Household consumption and similar processes
96
kg/year

Small and medium enterprises (SMEs)
118.3
kg/year

112.02
Machines & equipments and maintenance operations
11.3
kg/year

112.03
Laboratories
107
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
132331.1
kg/year

101
Combustion processes (production of heat and electricity)
14.7
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
322.3
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
113.5
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
111631.9
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
188.8
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
3175.3
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
14158.2
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
453.8
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
525
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
1747.2
kg/year

107.03
Chemical products manufacturing or processing
0.4
kg/year

Waste / Disposal
22416.4
kg/year

109.02
Waste water treatment (incl. storm water runoff)
22332.4
kg/year

109.03
Waste incineration and pyrolysis
84
kg/year

Contaminated land and sediments
187
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
187
kg/year
Year:
1999


SOA
Source Oriented Approach
12916.3
kg/year

Agricultural activities
0.3
kg/year

110.05
Manure management (incl. mineral fertilizers)
0.3
kg/year

Transport and infrastructure
106
kg/year

201
Road transport
106
kg/year

Households
27
kg/year

113.01
Household consumption and similar processes
27
kg/year

Small and medium enterprises (SMEs)
10.8
kg/year

112.02
Machines & equipments and maintenance operations
8.8
kg/year

112.03
Laboratories
2
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5426.2
kg/year

101
Combustion processes (production of heat and electricity)
8.2
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
121.5
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
164.8
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
2868.1
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
164.3
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
13.1
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1533
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
6.8
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
231
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
252.1
kg/year

107.03
Chemical products manufacturing or processing
62
kg/year

107.04
Other use of solvents and related activities
1.3
kg/year

Waste / Disposal
7158
kg/year

109.02
Waste water treatment (incl. storm water runoff)
7095
kg/year

109.03
Waste incineration and pyrolysis
35
kg/year

109.07
Other waste treatment
28
kg/year

Contaminated land and sediments
188
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
188
kg/year
Element
Nickel


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
97460
52578
kg/year
46.1
Year:
1985


SOA
Source Oriented Approach
97460
kg/year

Agricultural activities
1330
kg/year

Gen. 001
Agricultural activities general
1330
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
9390
kg/year

Gen. 002
Transport and infrastructure general
9390
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
170
kg/year

Gen. 003
Building materials general
170
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
870
kg/year

Gen. 004
Household general
870
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
2940
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
2940
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
80630
kg/year

101
Combustion processes (production of heat and electricity)
1730
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
72900
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
6000
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Waste / Disposal
2130
kg/year

Gen. 007
Waste / Disposal general
2130
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Year:
1999


SOA
Source Oriented Approach
52578
kg/year

Agricultural activities
389
kg/year

Gen. 001
Agricultural activities general
389
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
10631
kg/year

Gen. 002
Transport and infrastructure general
10631
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
43
kg/year

Gen. 003
Building materials general
43
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
288
kg/year

Gen. 004
Household general
288
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
473
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
473
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
39983
kg/year

101
Combustion processes (production of heat and electricity)
298
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
36860
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2825
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
771
kg/year

Gen. 007
Waste / Disposal general
771
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
80128.8
23774.4
kg/year
70.3
Year:
1985


SOA
Source Oriented Approach
80128.8
kg/yea

Transport and infrastructure
120.2
kg/year

201
Road transport
120
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


202.03
Inland waterways
0.2
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
241
kg/year

113.01
Household consumption and similar processes
241
kg/year

Small and medium enterprises (SMEs)
83.1
kg/year

112.02
Machines & equipments and maintenance operations
33.1
kg/year

112.03
Laboratories
50
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
46829.3
kg/year

101
Combustion processes (production of heat and electricity)
31.5
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
8.2
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
51
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
15790.1
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
231
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
4500.5
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
14467.5
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
260
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
4
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
11484.6
kg/year

107.03
Chemical products manufacturing or processing
0.9
kg/year

Waste / Disposal
32730.2
kg/year

109.02
Waste water treatment (incl. storm water runoff)
32283.2
kg/year

109.03
Waste incineration and pyrolysis
447
kg/year

Contaminated land and sediments
125
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
125
kg/year
Year:
1999


SOA
Source Oriented Approach
23774.4
kg/year

Agricultural activities
0.4
kg/year

110.05
Manure management (incl. mineral fertilizers)
0.4
kg/year

Transport and infrastructure
128.2
kg/year

201
Road transport
128
kg/year

202.03
Inland waterways
0.2
kg/year

Households
67.5
kg/year

113.01
Household consumption and similar processes
67.5
kg/year

Small and medium enterprises (SMEs)
38.2
kg/year

112.02
Machines & equipments and maintenance operations
33.4
kg/year

112.03
Laboratories
4.8
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
6384
kg/year

101
Combustion processes (production of heat and electricity)
5.7
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
155.3
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
281.6
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
2691.6
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
1301.4
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
10.7
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1239.6
kg/year

105
Production processes in manufacturing industry and water supply not involving fuel 
26
kg/year

combustion and use of solvents and other products

105.02
Characteristic processes in the mining and quarrying industry, except of energy-producing 
151.3
kg/year

materials

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
361.1
kg/year

107.03
Chemical products manufacturing or processing
156.7
kg/year

107.04
Other use of solvents and related activities
3
kg/year

Waste / Disposal
17031.1
kg/year

109.02
Waste water treatment (incl. storm water runoff)
16868.4
kg/year

109.03
Waste incineration and pyrolysis
100.7
kg/year

109.07
Other waste treatment
62
kg/year

Contaminated land and sediments
125
kg/year

Gen. 008
Contaminated land and sediments general (leacage from sites/contaminated land)
125
kg/year

2.1.9 United Kingdom

Element
Mercury

General remark:


Reported Reduction for Emissions to Air:
70.0
%
Reported Reduction for Discharges to Water:
85.0
%
See UK background documentation for loads and derivation of reductions.

Element
Cadmium

General remark:


Reported Reduction for Emissions to Air:
70.0
%
Reported Reduction for Discharges to Water:
75.0
%
See UK background documentation for loads and derivation of reductions.

Element
Copper

General remark:


Reported Reduction for Emissions to Air:
55.0
%
Reported Reduction for Discharges to Water:
55.0
%
See UK background documentation for loads and derivation of reductions.

Element
Zink

General remark:


Reported Reduction for Emissions to Air:
55.0
%
Reported Reduction for Discharges to Water:
35.0
%
See UK background documentation for loads and derivation of reductions.

Element
Lead

General remark:


Reported Reduction for Emissions to Air:
90.0
%
Reported Reduction for Discharges to Water:
70.0
%
See UK background documentation for loads and derivation of reductions.

Element
Arsenic

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
55.0
%
See UK background documentation fo loads and derivation of reductions.
NB Limited time series for inputs for data, 1991-1999.

Element
Chromium

General remark:


Reported Reduction for Emissions to Air:
55.0
%
Reported Reduction for Discharges to Water:
80.0
%
See UK background documentation for loads and derivation of reductions.

Element
Nickel

General remark:


Reported Reduction for Emissions to Air:
70.0
%
Reported Reduction for Discharges to Water:
50.0
%
See UK background documentation for loads and derivation of reductions.

2.2 Organic substances not mainly used as pesticides

2.2.1 Belgium

Element
Pentachlorophenol

General remark:

See reporting on sales figures.
Element
Hexachlorobenzene

General remark:

See reporting on sales figures.
Element
Hexachlorobutadiene

General remark:

This substance is not autorized in Belgium. In the Esbjerb progress report, it is mentionned that its use has been discontinued since 1985.

So, this substance is considered as phased out.
Element
Carbon tetrachloride


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
309987
550
kg/year
99.8
Year:
1985

SOA
Source Oriented Approach
309987
kg/year

All Sources
309987
kg/year
Year:
1999

SOA
Source Oriented Approach
550
kg/year

All Sources
550
kg/year

Remark:
2000 data

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
2190
120
kg/year
94.5
Year:
1985

SOA
Source Oriented Approach
2190
kg/year

All Sources
2190
kg/year
Year:
1999

SOA
Source Oriented Approach
120
kg/year

All Sources
120
kg/year

Remark:
2000 data

Element
Chloroform


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
694000
54000
kg/year
92.2
Year:
1985

SOA
Source Oriented Approach
694000
kg/year

All Sources
694000
kg/year
Year:
1999

SOA
Source Oriented Approach
54000
kg/year

All Sources
54000
kg/year

Remark:
2000 data


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
60600
25200
kg/year
58.4
Year:
1985

SOA
Source Oriented Approach
60600
kg/year

All Sources
60600
kg/year
Year:
1999

SOA
Source Oriented Approach
25200
kg/year

All Sources
25200
kg/year

Remark:
2000 data
Element
Tributyl-compounds

General remark:


See reporting on sales figures
Element
Tripenyl-compounds 

General remark:

See reporting on sales figures
Element
Trichloroethylene


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
3360000
2183000
kg/year
35.0
Year:
1985

SOA
Source Oriented Approach
3360000
kg/year

All Sources
3360000
kg/year
Year:
1999

SOA
Source Oriented Approach
2183000
kg/year

All Sources
2183000
kg/year

Remark:
2000 data


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
49000
0
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
49000
kg/year

All Sources
49000
kg/year
Year:
1999

SOA
Source Oriented Approach
0
kg/year

All Sources
0
kg/year

Remark:
The emissions to water were estimated negligible for 2000
Element
Tetrachloroethylene


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
6793000
2334000
kg/year
65.6
Year:
1985

SOA
Source Oriented Approach
6793000
kg/year

All Sources
6793000
kg/year
Year:
1999

SOA
Source Oriented Approach
2334000
kg/year

All Sources
2334000
kg/year

Remark:
2000 data

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
30000
200
kg/year
99.3
Year:
1985

SOA
Source Oriented Approach
30000
kg/year

All Sources
30000
kg/year

Remark:  This is a maximum estimation
Year:
1999

SOA
Source Oriented Approach
200
kg/year

All Sources
200
kg/year

Remark:
2000 data
Element
Trichlorobenzene

General remark:

As mentionned in the additional rmarks on discharges: for this substance, a new source has been identified. It is not possible to trace 
this source back to 1985. Therefore, it sould be stressed that the main original source (Textile) has seen an evolution between 1985 
(800 kg) and 2000 (less than 10 kg) !!
The new source is due to the warehousing and manipulation (separation of two isomers) for separate shippment outside Europe.


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
800
1300
kg/year
-62.5
Year:
1985

SOA
Source Oriented Approach
800
kg/year

All Sources
800
kg/year

Remark:
This is a maximum estimation
Year:
1999

SOA
Source Oriented Approach
1300
kg/year

All Sources
1300
kg/year

Remark:
2000 data

A new source has been identified. It is not possible to trace this source back to 1985. Therefore, it sould be 

stressed that the main original source (Textile) has seen an evolution between 1985 (800 kg) and 2000 (less than 

10 kg) !!  The new source is due to the warehousing and manipulation (separation of two isomers) for separate shippment 


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
0
kg/year
Year:
1985

SOA
Source Oriented Approach
0
kg/year

All Sources
0
kg/year

Remark:
No emissions identified

Year:
1999

SOA
Source Oriented Approach
0
kg/year

All Sources
0
kg/year

Remark:
No emissions to water identified for 2000
Element
Dichloroethane, 1,2-


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
114000
14500
kg/year
87.3
Year:
1985

SOA
Source Oriented Approach
114000
kg/year

All Sources
114000
kg/year
Year:
1999

SOA
Source Oriented Approach
14500
kg/year

All Sources
14500
kg/year

Remark:
2000 data

This is a maximum estimation


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
72000
1600
kg/year
97.8
Year:
1985

SOA
Source Oriented Approach
72000
kg/year

All Sources
72000
kg/year
Year:
1999

SOA
Source Oriented Approach
1600
kg/year

All Sources
1600
kg/year

Remark:
2000 data

This is a maximum estimation
Element
Trichloroethane 1,1,1-


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
5445000
0
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
5445000
kg/year

All Sources
5445000
kg/year
Year:
1999

SOA
Source Oriented Approach
0
kg/year

All Sources
0
kg/year

Remark:
2000 data

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
55000
0
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
55000
kg/year

All Sources
55000
kg/year

Remark:
This is a maximum estimation
Year:
1999

SOA
Source Oriented Approach
0
kg/year

All Sources
0
kg/year

Remark:
2000 data

Element
Dioxines

General remark:

The data reported for dioxins are in grammes TEQ per year.
The data presented here are the sum of ALL sources !
With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
0.863
0.184
kg/year
78.6
Year:
1985

SOA
Source Oriented Approach
0.863
kg/year

All Sources
0.863
kg/year

Remark:
UNITS ARE IN gTEQ/year
Year:
1999

SOA
Source Oriented Approach
0.184
kg/year

All Sources
0.184
kg/year

Remark:
2000 data

UNITS ARE IN gTEQ/year


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
0.00468
0.00161
kg/year
65.6
Year:
1985

SOA
Source Oriented Approach
0.00468
kg/year

All Sources
0.00468
kg/year

Remark:
UNITS ARE IN gTEQ/year
Year:
1999

SOA
Source Oriented Approach
0.00161
kg/year

All Sources
0.00161
kg/year

Remark:
2000 data

UNITS ARE IN gTEQ/year
Element
PAH

General remark:

With regard to the calculation method, it differs from source to source and often even from sub-source to sub-source.
Data for 2000 are reported instead of 1999.

1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1974840
813940
kg/year
58.8
Year:
1985

SOA
Source Oriented Approach
1974840
kg/year

Transport and infrastructure
216000
kg/year

Gen. 002
Transport and infrastructure general
216000
kg/year

Building materials
206737
kg/year

Gen. 003
Building materials general
206737
kg/year

Households
22051
kg/year

Gen. 004
Household general
22051
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1530052
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1530052
kg/year
Year:
1999

SOA
Source Oriented Approach
813940
kg/year

Transport and infrastructure
98757
kg/year

Gen. 002
Transport and infrastructure general
98757
kg/year

Remark:
2000 data

Building materials
10711
kg/year

Gen. 003
Building materials general
10711
kg/year

Remark:
2000 data

Households
23366
kg/year

Gen. 004
Household general
23366
kg/year

Remark:
2000 data

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
681052
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
681052
kg/year

Remark:
2000 data

Waste / Disposal
54
kg/year

Gen. 007
Waste / Disposal general
54
kg/year

Remark:
2000 data


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
58143
5175
kg/year
91.1
Year:
1985

SOA
Source Oriented Approach
58143
kg/year

Transport and infrastructure
15110
kg/year

Gen. 002
Transport and infrastructure general
15110
kg/year

Building materials
33782
kg/year

Gen. 003
Building materials general
33782
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
8331
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
8331
kg/year

Waste / Disposal
920
kg/year

Gen. 007
Waste / Disposal general
920
kg/year
Year:
1999

SOA
Source Oriented Approach
5175
kg/year

Transport and infrastructure
527
kg/year

Gen. 002
Transport and infrastructure general
527
kg/year

Remark:
2000 data

Building materials
2724
kg/year

Gen. 003
Building materials general
2724
kg/year

Remark:
2000 data

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1924
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1924
kg/year

Remark:
2000 data

2.2.2 Denmark

Element
Pentachlorophenol

General remark:
Release of PCP into the environment is primarily evaporation from preserved wood. Denmark had a large import of PCP-treated wood in the sixties and the early seventies, maximum was in 1972 with import of 250-300 tons PCP/year. Today import of PCP-treated wood to Denmark is banned, but import is estimated at 1-10 tonnes PCP in disposable pallets in 2000. 
Inputs of PCPs from construction material will primarily be to the air. The yearly input is estimated at 0,1-1% of the original amount  
No estimates on emissions from conservation and use of leather and outdoor textiles have been found.
Data sources:
Miljøprojekt nr.69, 1985 (Forbrug og forurening med chlorphenoler).
Udledning til luft ved boligopvarmning 1985: Miljørprojekt nr. 69, 1985.
Udledning til vand 1985: Miljøprojekt, nr. 69, 1985.
Udledning til vand 1999 (egentlig 1993): Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
14000
800
kg/year
94.3
Year:
1985


SOA
Source Oriented Approach
14000
kg/year

Building materials
12000
kg/year

Gen. 003
Building materials general
12000
kg/year

Remark:
E.g. 2-25 tonnes, which correspond to 0.1-1% of estimated consumption of PCP in wood 20 years back.

Households
2000
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
2000
kg/year

Remark:
E.g. 300-3,000 kg. Based on Swedish investigations on wood.

Year:
1999


SOA
Source Oriented Approach
800
kg/year

Building materials
800
kg/year

Gen. 003
Building materials general
800
kg/year

Remark:
E.g. 0.1-2 tonnes, which correspond to 0.1-1% of estimated consumption of PCP in wood 20 years back.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
350
12
kg/year
96.6
Year:
1985


SOA
Source Oriented Approach
350
kg/year

Waste / Disposal
350
kg/year

109
Waste treatment and disposal options
350
kg/year

Remark:
E.g.a 0,2-0,2 tons. Concentrations of 0.1 - 2 ug/l.

Year:
1999


SOA
Source Oriented Approach
12
kg/year

Waste / Disposal
12
kg/year

109
Waste treatment and disposal options
12
kg/year

Remark:
Figures from 1993. 20% of 60 kg/year. It is assumed that 20% of the wastewater discharges in Denmark is directed to the 

North Sea Waters.

Element
Hexachlorobenzene

General remark:


Most years the consumption since 1985 has been zero. It may exist as impurities in the pesticides Quinto- and Technazen. 
Consumption of about 100 kg has been reported in 1991 and 1992. In 1985 and 1999 consumption of pure hexachlorobenzene was 

zero. The substance has not been found in measurements of effluent from wastewater treatment plants in 1992. 

Measurements form one solid waste incineration in 1994 show concentrations of 0.02-0.12 ug/m3. Assuming 5500 m3/tonne waste 

and 2.6 million tonnes of waste burned in Denmark this is 0.3-1.7 kg/year to the air from Denmark. No other measurements has been 

found.

Data sources:

Generel bemærkning om udledning til luft: Kjølholt, J, H V Andersen, C Poll, C D Thomsen, N E v. Feinsleben. COWIconsult. 

Miljøbelastning fra affaldsforbrændingsanlæg. Miljøpro-jekt 269 1994. Miljøstyrelsen.

Røggasmængder i fht. affaldsmængder: Illerup, J B. DMU, A Geertinger, L Hoffmann, K Christiansen. dk-Teknik energi & miljø. 

Emissionsfaktorer for tungmetaller 1990-1996. Fag-lig rapport fra DMU, nr. 301 1999.

Forbrug 85: COWIconsult A/S, Teknologisk Institut, Carl Bro A/S. Forbrug af chlor og chlorholdige forbindelser i Danmark. 

Overblik over anvendelse og bortskaffelse samt miljø-mæssige effekter. Arbejdsrapport fra Miljøstyrelsen, nr. 17 1989. 

Miljøstyrelsen.

Forbrug 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.

Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.

Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.

Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4

Hexaclorbenzene er ikke fundet i spildevand fra renseanlæg: Grüttner, H. og B. N. Jacobsen. Vandkvalitetsinstituttet, ATV. 

Miljøfremmede stoffer i renseanlæg. Belastning og renseef-fekt. Miljøprojekt nr. 278. 1994. Miljøstyrelsen.

Element
Hexachlorobutadiene

General remark:


Hexachlorobutadiene has been measured, but not detected in effluent from wastewater treatment plants in 1992. No other 
measurements or estimates of emissions or discharges has been found.

Element
Carbon tetrachloride

General remark:
Carbon tetrachloride has been used for degreasing of textiles and metal, dissolving of rubber and in laboratories. No measurements of 
discharge of carbon tetrachloride has been found.
Data sources:
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4
Luft 85 og 99, ½ af forbrug fordamper:  Holmegaard Hansen, J. COWIconsult A/S. Nationale og industrielle emissioner af 38 stoffer. 
Overbliksrapport. Arbejdsrapport fra Miljøstyrelsen, nr. 64 1995.
Luft 85, forbrug: Hansen, E og Busch N J. COWIconsult. CFC-forbrugsmønster i Danmark. Miljøprojekt nr. 92 1988. Miljøstyrelsen.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
4500
500
kg/year
88.9
Year:
1985


SOA
Source Oriented Approach
4500
kg/year

Small and medium enterprises (SMEs)
2500
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
2500
kg/year

Remark:
 Average consumption 1982-87 was 9 tonnes. Assumed emission of 50% of consumption. Assumed that more than half of 

consumption is by small and medium enterprises, and the rest by industrial activities.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2000
kg/year

Remark:
 Average consumption 1982-87 was 9 tonnes. Assumed emission of 50% of consumption. Assumed that more than half of 

consumption is by small and medium enterprises, and the rest by industrial activities.

Year:
1999


SOA
Source Oriented Approach
500
kg/year

Small and medium enterprises (SMEs)
500
kg/year

112.03
Laboratories
500
kg/year

Remark:
Assumed emission of 50% of net-consumption. Assumed consumption as average of consumption of 1998 and 2000. Only

 legal use is for laboratories, development and research.
Element
Chloroform

General remark:


Reported Reduction for Discharges to Water:
85.0
%
No measurements of discharge for 1985 or 1999 has been found. Concentrations of chloroform in wastewater treatment plants were measured in 1992, with an average concentration of 1,2 ug/l. Assuming 20% of the wastewater ends in the North Sea, this corresponds to app. 200 kg to the North Sea.
Consumption was lowered from 88.5 tonnes in 1985 to 10 tonnes in 1999. This is probably reflected in discharge concentrations from wastewater treatment plants. This results in a reduction in discharge of more than 85%.
Data sources:
Vand 99: Miljøstyrelsen 2000. Punkkilder 1999. Det nationale program for overvågning af vandmiljøet; Fagdatacenterrapport. 
Orientering fra Miljøstyrelsen nr. 16 2000.
Vand generelt: Grüttner, H. og B. N. Jacobsen. Vandkvalitetsinstituttet, ATV. Miljøfremmede stoffer i renseanlæg. Belastning og 
renseeffekt. Miljøprojekt nr. 278. 1994. Miljøstyrelsen.
Vand 99: Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994. Miljøstyrelsen.
Luft: Pga. lavt kogepkt. (61,7 ?C) antages 90% at fordampe.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4
Ovenstående giver et gennemsnit for forbruget i 1999 på ca. 10 tons.
Luft 85: Hansen, T.B. og Gregersen, P. Rigshospitalet, Arbejdsmedicinsk Klinik. Organiske opløsningsmidler. Anvendelse, forbrug, 
klassificering, navngivning og neurotoksisk virk-ning. Miljøprojekt nr. 70. 1986. Miljøstyrelsen.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
80000
9002
kg/year
88.7
Year:
1985


SOA
Source Oriented Approach
80000
kg/year

Small and medium enterprises (SMEs)
80000
kg/year

112.03
Laboratories
80000
kg/year

Remark:
Consumption in 1985 was about 88,5 tonnes. Assumed used in laboratories and 90% evaporation.
Year:
1999


SOA
Source Oriented Approach
9002
kg/year

Small and medium enterprises (SMEs)
9000
kg/year

112.03
Laboratories
9000
kg/year

Remark:
Consumption in 1999 was about 10 tonnes. Assumed used in laboratories and 90% evaporation.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
162
kg/year
Year:
1999


SOA
Source Oriented Approach
162
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

Remark:
Figures based on Danish NOVA-programme with measurements of effluents from 17 industries with seperated discharge 

of more than 30 PE. It is assumed that 20% af the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
160
kg/year
   109.02
Waste water treatment (incl. storm water runoff)
160
kg/year

Remark:
Figures form 1993. 20% of 800 kg/year. It is assumed that 20% of the wastewater discharges in Denmark is directed to the 

North Sea Waters.

Element
Tributyl-compounds

General remark:
TBT is mainly used as biocide for wood preservation and in antifouling paints for vessels larger than 25 meters.
No estimates of emissions from preserved wood to air has been found.
Antifouling paint sold in Denmark may be applied by a Swedish shipyard on a vessel from Singapore, maintaining a regular service 
between Tallinn and Helsinki, so it is difficult to estimate the amount released to the North Sea. It is however presumed that the 
amount sold in Denmark indicates the order of magnitude used by Danish shipyards.
It is here assumed - as suggested in the HARP-HAZ Prototype - that 90% of the sold amount is realeased into the sea. But the fraction
 is probably somewhat lower. A substance flow analysis for 1994 estimates that only 75-85% of the sold amount actually is applied 
on the vessels. The rest is lost to the surroundings during application. Of the applied amount about 2/3 is estimated lost during 
navigation. The rest enters the breaker's yard or is lost to the surroundings during blast cleaning.This indicates that only 50-60% of 
the sold amount may be released into the sea.
No estimates on emissions of TBT in 1985 have been found.
Data sources:
Kilde til vand 99 (forbrug 99): Carsten Lassen, Susanne Skårup, Sonja Hagen Mikkelsen og Jesper Kjølholt, COWI. Pia Juul 
Nielsen, Danish Toxicology Centre, Lise Samsøe-Petersen, DHI - Water & Environment Inventory of Biocides used in Denmark. 
Environmental Project No. 585 2001, Miljøprojekt. Miljøstyrelsen.
Kilde til vand (90 % TBT til vand): Harmonised Quantification and Reporting Procedures (HARP-HAZ Prototype).
Kilde til vand 85 (forbrug 1988): Lassen, C., Vaaben, S. og Hansen, E. COWI. Massestrøms-analyse for tin med særligt fokus på 
organotinforbindelser. Arbejdsrapport fra Miljøstyrel-sen, nr 7 1997. Miljøstyrelsen. Rapporten referer et hollandsk tal for Danmark 
for 1988.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
10
kg/year
Year:
1999


SOA
Source Oriented Approach
10
kg/year

Waste / Disposal
10
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
10
kg/year

Remark:
Emission of Sn to air is estimated from an emissionfactor for Sn of max 0.4%, which correspond to less than 800 kg Sn in 

1994.

Only a fractio of this will be TBT. It is asumed that the fraction of TBT-Sn is the same as measured in sludge: 0.1/15. The 

weight of TBT is asumed to be 3.6 times the weight of Sn. TBT emitted to air will be less than 19 kg, here estimated as 10 

kg. This figure is assumed valid to 1999.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
30000
30005
kg/year
0.0
Year:
1985


SOA
Source Oriented Approach
30000
kg/year

Transport and infrastructure
30000
kg/year

202.04
Maritime activities
30000
kg/year

Remark:
E.g. Figures for 1988. Consumption is estimated at 13-50 tonnes TBTof which 90 % is assumed released to the sea.

Year:
1999


SOA
Source Oriented Approach
30005
kg/year

Transport and infrastructure
30000
kg/year

202.04
Maritime activities
30000
kg/year

Remark:
90% of consumed ammount for antifouling is estimated as input to water.
 Waste / Disposal
5
kg/year

109
Waste treatment and disposal options
5
kg/year

Remark:
Substance flow analysis estimates discharge of 0.6-13.6 kg Sn with TBT/year to danish waters in 1994. The discharge is 

asumed to be valid also to 1999.

It is amumed that 20% of this water is discharged to the North Sea, and that Tributyl-compounds are 3.6 times heavier 

than Sn.

Element
Triphenyl-compounds

General remark:

No specific informations has been found for TPT.
Element
Trichloroethylene

General remark:
Trichloroethylene is mainly used for degreasing in the metal industry, but it is also used in the plastics- and rubber industries. Some 
trichlorethylene has been used in glue. Use of trichloroethylene for tyre repair has probably been substituted by other substances. 
No measurements of trichloroethylene for 1985 and 1999 has been found, but trichloorethylene has been found in effluents from 
wastewater treatment plants in 1992 with an average concentration of 0.1 ug/l. Assuming 20% of the wastewater entes the North Sea 
Waters, this is equal to about 20 kg to the North Sea.
Data sources:
Luft 85: COWIconsult A/S, Teknologisk Institut, Carl Bro A/S. Forbrug af chlor og chlor-holdige forbindelser i Danmark. Overblik 
over anvendelse og bortskaffelse samt miljømæssi-ge effekter. Arbejdsrapport fra Miljøstyrelsen, nr. 17/1989. Miljøstyrelsen.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4
Luft 85 og 99: Maag, J. Massestrømsanalyse for dichlormethan, trichlorethylen og tetrachlo-rethylen. Miljøprojekt nr. 392, 1998. 
Miljøstyrelsen. Heri angives, at 660-870 tons tabes til luften ud af et forbrug på 720-910 tons. Det svarer til et tab på ca. 94% af 
forbruget til luften.
Bemærkning om udledning fra renseanlæg 1992: Grüttner, H. og B. N. Jacobsen. Vandkvali-tetsinstituttet, ATV. Miljøfremmede 
stoffer i renseanlæg. Belastning og renseeffekt. Miljø-projekt nr. 278. 1994. Miljøstyrelsen.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1866000
280000
kg/year
85.0
Year:
1985


SOA
Source Oriented Approach
1866000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1866000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1866000
kg/year

Remark:
Based on the average consumption for 1981-85 and a finding of 94% evaporation in a substance flow analysis for 1996.
Year:
1999


SOA
Source Oriented Approach
280000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
280000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
280000
kg/year

Remark:
Based on danish consumption of trichloroethylene (average of 1998 and 2000), and a finding in substance flow analysis 

for 1996 of about 94% evaporation.


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
40
kg/year
Year:
1999


SOA
Source Oriented Approach
40
kg/year

Waste / Disposal
40
kg/year

109.02
Waste water treatment (incl. storm water runoff)
40
kg/year

Remark:
Figures from 1993. I.e. 20% of 200 kg/year. It is assumed that 20% of the wastewater discharges in Denmark is directed to 

the North Sea Waters.
Element
Tetrachloroethylene

General remark:
Tetrachloroethylene is mainly used for cleaning of textiles. The use for production of medicine has ceased. No measurements of 
tetrachloroethylene for 1985 and 1999 has been found, but in 1992 tetrachlorethylene was measured in wastewater treatment plants 
in Denmark. Average concentration was less than 0.1 ug/l which corresponds to less than 15 kg to the North Sea Waters when it is 
assumed that 20% of the wastewater enters the North Sea.
Data sources:
Luft 85: COWIconsult A/S, Teknologisk Institut, Carl Bro A/S. Forbrug af chlor og chlor-holdige forbindelser i Danmark. Overblik 
over anvendelse og bortskaffelse samt miljømæssi-ge effekter. Arbejdsrapport fra Miljøstyrelsen, nr. 17/1989. Miljøstyrelsen.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4
Luft 85 og 99: Maag, J. Massestrømsanalyse for dichlormethan, trichlorethylen og tetrachlo-rethylen. Miljøprojekt nr. 392, 1998. 
Miljøstyrelsen. Heri angives, at 360-520 tons tabes til luften ud af et forbrug på 760-830 tons. Det svarer til et tab på ca. 55% af 
forbruget til luften.
Vand 99: Miljøstyrelsen 2000. Punkkilder 1999. Det nationale program for overvågning af vandmiljøet; Fagdatacenterrapport. 
Orientering fra Miljøstyrelsen nr. 16 2000.
Bemærkning om udledning fra renseanlæg 1992: Grüttner, H. og B. N. Jacobsen. Vandkvali-tetsinstituttet, ATV. Miljøfremmede 
stoffer i renseanlæg. Belastning og renseeffekt. Miljø-projekt nr. 278. 1994. Miljøstyrelsen.
Vand 99: Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994. Miljøstyrelsen.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
619000
213000
kg/year
65.6
Year:
1985


SOA
Source Oriented Approach
619000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
619000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
619000
kg/year

Remark:
Based on average consumption for 1981-85 and an assumption of 55% evaporation as found in substance flow analysis in

 1996.

Year:
1999


SOA
Source Oriented Approach
213000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
213000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
213000
kg/year

Remark:
Based on average consumption for 1998 and 2000 and an assumption of 55% evaporation as found in substance flow 

analysis in 1996.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
27
kg/year
Year:
1999


SOA
Source Oriented Approach
27
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
1
kg/year

Remark:
Figures based on Danish NOVA-programme with measurements of effluents from 17 industries with seperated discharge 

of more than 30 PE. It is assumed that 20% af the total discharges in Denmark is directed to the North Sea Waters.

Waste / Disposal
26
kg/year

109
Waste treatment and disposal options
26
kg/year

Remark:
Figures from 1993. I.e. 20% of 130 kg. It is assumed that 20% of the wastewater discharges in Denmark is directed to the 

North Sea Waters.

Element
Trichlorobenzene

General remark:
No measurements of trichlorobenzene for 1985 and 1999 has been found, but trichlorobenzene was not found in effluent from wastewater treatment plants in 1992. Measurements form one solid waste incineration in 1993 show concentrations of 0.18-0.59 ug/m3. Assuming 5500 m3/ton waste and 2.6 million tonnes of waste burned in Denmark, this correspond to 2-8 kg/year emitted to the air.

Consumption in Denmark in 1988 was about 10-60 tonnes.

The consumption of trichlorobenzenes in Western Europe has lowered from 9,500 tonnes in 1983 to 1,800 tonnes in 1995. Of these 

1,500 tonnes have been used as intermediate in production of the biocide aclonifen in 1999. This production was not in Denmark.

Apart from intermediate in the chemical industry, trichlorobenzene has been used for dielectric fluids and as solvent. Figures for 

Denmark are unknown, but must be negligible for 1999.

Data sources:

Bemærkning om udledning fra renseanlæg 1992: Grüttner, H. og B. N. Jacobsen. Vandkvali-tetsinstituttet, ATV. Miljøfremmede 

stoffer i renseanlæg. Belastning og renseeffekt. Miljø-projekt nr. 278. 1994. Miljøstyrelsen.

Bemærkning om udledning fra forbrændingsanlæg: Kjølholt, J, H V Andersen, C Poll, C D Thomsen, N E v. Feinsleben. 

COWIconsult. Miljøbelastning fra affaldsforbrændingsanlæg. Miljøprojekt 269 1994. Miljøstyrelsen.

Røggasmængder i fht. affaldsmængder: Illerup, J B. DMU, A Geertinger, L Hoffmann, K Christiansen. dk-Teknik energi & miljø. 

Emissionsfaktorer for tungmetaller 1990-1996. Fag-lig rapport fra DMU, nr. 301 1999.

Forbrug i 1988: COWIconsult, Teknologisk Institut, Carl Bro. Forbrug af chlor og chlorhol-dige forbindelser i Danmark. Overblik 

over anvendelse og bortskaffelse samt miljømæssige effekter. Arbejdsrapport fra Miljøstyrelsen, nr. 17/1989. Miljøstyrelsen.

Forbrug i Vesteuropa: Danish Environmental Protection Agency. Risk Assesment. 1,2,4-Trichlorobenzene. Final draft - 19th of July 

2000.

Element
Dichloroethane, 1,2-

General remark:


Reported Reduction for Emissions to Air:
90.0
%
Reported Reduction for Discharges to Water:
90.0
%
Dichloroethane has been used as dissolvent in the chemical industry, in laboratories and a minor amount as glue. It was used in 
leaded petrol in concentrations of 0.03% until 1994. Import of the pure substance was 59 tonnes in 1984, and close to zero in 1999.

No measurements has been found. Emission to the air in 1989 was estimated at less than 100 kg, because only a minor fraction of the 

substance was used in the industry.

Reduction is estimated at 90%, because the substance has a low boiling point of only 83.5 C, indicating a large evaporation and 

thereby a quick response in emission to a reduced consumption.

Data sources:

Forsyning 1984: Hansen, T.B., Gregersen, P. Rigshospitalet, Arbejdsmedicinsk Klinik. Orga-niske opløsningsmidler. Anvendelse, 

forbrug, klassificering, navngivning og neurotoksisk virkning. Miljøprojekt nr.70, 1986. Miljøstyrelsen.

Forsyning 1999: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 2000.

Forsyning 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.

Forsyning 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.

Forsyning 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4

Anvendelse og emission 1994: Holmegaard Hansen, J. COWIconsult A/S. Nationale og indu-strielle emissioner af 38 stoffer. 

Overbliksrapport. Arbejdsrapport fra Miljøstyrelsen. Nr. 64. 1995. Miljøstyrelsen.

Element
Trichloroethane 1,1,1-

General remark:
1,1,1-trichloroethane has mainly been used in the plastics, metal and iron industry. No measurements of trichloroethane for 1985 and 
1999 has been found, but in 1992 the substance was measured in wastewater treatment plants in Denmark. Most measurements were 
below detection limit, indicating very low discharge.
Data sources:
Luft 85: Hansen, J H. COWIconsult. Ozonlagsnedbrydende stoffer- forbrug i 1993. Miljø-projekt nr. 261 1994. Miljøstyrelsen.
Luft 85 og 99: Hansen J H. COWIconsult. Nationale og industrielle emissioner af 38 stoffer. Overbliksrapport. Arbejdsrapport fra 
Miljøstyrelsen nr. 64 1995. Miljøstyrelsen. Rapporten har et bud på emission og forbrug.
Luft 99: Poulsen, T S. COWI. Personlig kommunikation aug. 2001 om forbruget i 1999.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på vare og lande 2000.
Luft 99: Danmarks Statistik. Udenrigshandelen fordelt på varer og lande 1998.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 2000:4.
Luft 99: Danmarks Statistik. Varestatistik for industri. Serie B. 1998:4
Bemærkning om udledning fra renseanlæg 1992: Grüttner, H. og B. N. Jacobsen. Vandkvali-tetsinstituttet, ATV. Miljøfremmede 
stoffer i renseanlæg. Belastning og renseeffekt. Miljø-projekt nr. 278. 1994. Miljøstyrelsen.
Vand 99: Vandmiljø-94. Redegørelse fra Miljøstyrelsen. Nr. 2 1994. Miljøstyrelsen.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
530000
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
530000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
530000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
530000
kg/year

Remark:
Assume the consumption in 1985 was the same as in 1986. And assuming that 59% of the consumption evaporates, as 

was estimated for 1990.

Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Remark:
E.g. less than 17 kg with the same assumptions as used for calculations of figures applying to 1985. The consumption 

was less than 30 kg in 1999 and zero in 2000.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
16
kg/year
Year:
1999


SOA
Source Oriented Approach
16
kg/year

Waste / Disposal
16
kg/year

109.02
Waste water treatment (incl. storm water runoff)
16
kg/year

Remark:
Figures from 1993. I.e. 20% of 80 kg/year. It is assumed that 20% of the wastewater discharges in Denmark is directed to 

the North Sea Waters.
Element
Dioxins

General remark:
Reliable data are available to 1999 only. All figures stated as I-TEQ.
It is probably reasonable to assume that a reduction in the emission to air has taken place in the period 1985-99. The reduction is 
estimated at 30-70 g I-TEQ due to improved fluegas cleaning at especially waste incinerators, the Danish site  for disposal of 
hazardous waste (the Kommunekemi) and a steel crusher roll. 
Data sources:
De angivne tal stammer fra Miljøprojekt nr. 570. Der er ikke angivet tal for 1985, da det vurde-res at de foreliggende oplysninger (jf. 
arbejdsrapport nr. 81/1985) er stærkt usikre og langtfra direkte sammenlignelige med 1999 tal.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
0.09399
kg/year
Year:
1999


SOA
Source Oriented Approach
0.09399
kg/year

Transport and infrastructure
0.0015
kg/year

Gen. 002
Transport and infrastructure general
0.0015
kg/year

Remark:
Original figure estimated at 0.0013-0.0017 kg I-TEQ/Year

Building materials
0.013
kg/year

Gen. 003
Building materials general
0.013
kg/year

Remark:
Covers emission of dioxins from construction wood preserved by PCP in the period 1950 to 1978 as well as emission of 

dioxins from PCP-treated wood imported to Denmark after 1980. Original figure estimated at 0.0005-0.026 kg I-TEQ/year

Households
0.02
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
0.02
kg/year

Remark:
Defined as emissions from  biomass combustion without flue gas cleaning and from oil and natural gas combustion. 

Original figure estimated at 0.001-0.039 kg I-TEQ/year.

Small and medium enterprises (SMEs)
0.0135
kg/year

112.09.01
Fires
0.0135
kg/year

Remark:
Original figure estimated at 0.0005-0.0265 kg I-TEQ/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.01128
kg/year

101
Combustion processes (production of heat and electricity)
0.00315
kg/year

Remark:
Cover biomass combustion with flue gas cleaning and coal combustion. Original figure estimated at 0.0004-0.0058 kg 

I-TEQ/year.


104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
0.002
kg/year

Remark:
Original figure estimated at 0.00005-0.004 kg  I-TEQ/year.


104.12.11
Secondary aluminium production
0.0017
kg/year

Remark:
Original figure estimated at 0.0002-0.0033 kg I-TEQ/year


104.14/105.1
Recycling industries
0.0025
kg/year

Remark:
Cable scrap reclamation. Original figure estimated at 0.000005-0.005 kg I-TEQ/year.


105.12.07
Electric furnace steel plant
0.0017
kg/year

Remark:
Original figure estimated at 0.0011-0.0023 kg I-TEQ/year


105.12.28
Other zinc production -> 104.12.06 & 104.12.09
0.00023
kg/year

Remark:
Hot-dip galvanising. Original figure estimated at 0.000023-0.00044 kg I-TEQ/year

Waste / Disposal
0.03471
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
0.027
kg/year

Remark:
Including inicineration of industrial and medical waste. Original figure estimated at 0.011-0.042 kg I-TEQ/year


109.03.03
Incineration of sludges from waste water treatment - controlled
0.00011
kg/year

Remark:
Original figure estimated at 0.00007-0.00015 kg I-TEQ/year


109.03.06
Incineration of hazardous waste
0.0025
kg/year

Remark:
Original figure estimated at 0.0022-0.0027 kg I-TEQ/year
   109.06
Solid waste disposal on land
0.0051
kg/year

Remark:
Fires in temporary depots for combustible waste. Original figure estimated at 0.0003-0.010 kg I-TEQ/year


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
0.0009
kg/year
Year:
1999


SOA
Source Oriented Approach
0.0009
kg/year

Waste / Disposal
0.0009
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.0009
kg/year

Remark:
Original figure estimated at 0.0003-0.0014 kg I-TEQ/year
Element
PAH

General remark:
It is not possible to estimate the emitted amount for 1985. No measurements has been found for 1985.
Data sources:
Beregningsgrundlag 1999 til vand, LOA:
PAH'er er de 9 slam-PAHer.
Renset spildevand           825 mio. m3           0,18 mikrog/l              1)
Urenset spildevand                                        0,7 mikrog/l                2)
Overløb                              43 mio. m3           1,1 mikrog/l                3)
Separate regnudløb          151 mio. m3          1,2 mikrog/l                4)
Separate industriudløb        65 mio. m3                                             5)
Vandløb til Nordsøen      6600 mio. m3 (ubetydelig)                          6)
1) Miljøprojekt 278 (1994) giver et skøn på 0,05-0,06 mikrog/l for 3 stoffer. Disse vurderes på ba-sis af Miljøprojekt 355 (1997) at 
udgøre ca. 30% af slam-PAHerne, hvorved fremkommer konc. på 0,18 mikrog/l.
2) Gennemsnit af Miljøprojekt 357 (1997) og rapport om "miljøfremmede stoffer i Århus Amt" (Århus Amt 1998).
3) Beregnet ud fra et blandingsforhold på 1:5 mellem urenset spildevand og regnafløb fra befæstede arealer i overløbsvand.
4) Miljøprojekt 355: Gennemsnit for Skovlundeoplandet. Bagsværdoplandet (motorvej) er ikke taget med fordi motorveje normalt er 
forsynede med bassiner, det tilbageholder størstedelen (godt 75%) af PAH'erne, mens stærkt trafikerede gader i byer normalt ledes via 
renseanlæg.
5) Udledningen fra industrien er ikke bedømt, men vurderes at være af mindre betydning.
6) Antages at være ubetydelig, når indhold fra spildevand og regnudløb trækkes fra.
Dvs. udledning fra Danmark:
Spildevand (renset): 825 mio.m3 * 0,18 mg/m3 = ca. 150 kg
Overløb: 43 mio. m3 * 1,1 mg/m3 = ca. 50 kg
Separatudløb (regnvand): 151 mio.m3 * 1,2mg/m3 = 180 kg
Industri (separate): 65 mio.m3 * ?
Heraf ca. 20% til Nordsøen:
Spildevand: 0,2 * 150 kg = 30 kg
Overløb: 0,2 * 50 kg = 10 kg
Separate regnudløb: 0,2 * 180 kg = 36 kg.
Kilde til tal for offshore vand (LOA) og SOA til luft: OSPAR 01/4/6-E: Draft OSPAR Back-ground Document on Polycyclic 
Aromatic Hydrocarbons (PAH). Presented by Norway. Figures for Denmark.
Kilde til SOA, vand: Svar på spørgsmål nr. 145 til Folkrtinget Miljø- og Planlægningsudvalg. Miljø og Energi ministeriet.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
12536
kg/year
Year:
1999


SOA
Source Oriented Approach
12536
kg/year

Transport and infrastructure
2860
kg/year

201
Road transport
2800
kg/year

Remark:
OSPAR 01/4/6-E. 4 PAHs.

202.05
Air traffic
60
kg/year

Remark:
OSPAR 01/4/6-E. 4 PAHs.
  Households
7348
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
7348
kg/year

Remark:
OSPAR 01/4/6-E. 4 PAHs. E.g. 5800 kg from woodburning stoves, 300 kg from domestic coal combustion, 1200 kg from

 domestic oil combustion, and 48 kg from domestic heating (oil/coal/gas).

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1028
kg/year

101
Combustion processes (production of heat and electricity)
1028
kg/year

Remark:
OSPAR 10/4/6-E. 4 PAHs. E.g. 50 kg for power generation, and 978 kg for industrial heating including wood.

Waste / Disposal
1300
kg/year

109.03
Waste incineration and pyrolysis
1300
kg/year

Remark:
OSPAR 01/4/6-E. Figure from 1994.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
2080
kg/year
 

 
Sum SOA:
0
2150
kg/year
Year:
1999


LOA
Load Oriented Approach
2080
kg/year

Direct inputs from point sources downstream of the riverine monitoring point
30
kg/year

2.1
Urban wastewater treatment plants
30
kg/year

Remark:
Concentration of 9 PAH was 0.18 mg/m3. Assumed that 20% of wastewater is to the North Sea.

Direct diffuse inputs (i.e. agricultural and other land)
50
kg/year

3.0
Direct diffuse inputs general (i.e. agricultural and other land)
50
kg/year

Remark:
Storm water from roads with medium traffic has a concentration of 9 PAHs of 1.2 ug/l. Assumed that 20% of the water is 

emitted to the North Sea.

Other loads directly into the marine environment
2000
kg/year

4.4
Offshore
2000
kg/year

Remark:
18 PAHs in 1998. Source: OSPAR 01/4/6-E.

SOA
Source Oriented Approach
2150
kg/year

Transport and infrastructure
2133
kg/year

201
Road transport
133
kg/year

Remark:
It is assumed that 25% of the discharges in Denmark is directed to the North Sea Waters. I.e. 77-985 kg/year * 25%.


202.04
Maritime activities
2000
kg/year

Remark:
Source: OSPAR 01/4/6-E.

Assumed all Danish offshore activity is in the North Sea.

Waste / Disposal
17
kg/year

109
Waste treatment and disposal options
17
kg/year

Remark:
It is assumed that 20% of the wastewater discharges in Denmark is directed to the North Sea Waters.

2.2.3 France

Element
Trichloroethylene

General remark:



Atmospheric anthropogenic national annual emission of trichloroethylene for all sectors:

1990: 28400 t/year


1991: 25500 t/year


1992: 23200  t/year


1993: 20200 t/year


1994: 18800 t/year


1995: 18300 t/year


1996: 19800 t/year


1997: 19100 t/year


1998: 19900 t/year


1999: 19900 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 2 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


          Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)
Element
Tetrachloroethylene

General remark:



Atmospheric anthropogenic national annual emission of tetrachloroethylene for all sectors:

1990: 18800 t/year


1991: 16900 t/year


1992: 13400  t/year


1993: 12000 t/year


1994: 12600 t/year


1995: 11300 t/year


1996: 10200 t/year


1997: 9200 t/year


1998: 9400 t/year


1999: 9600 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 2 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Trichloroethane 1,1,1-

General remark:



Atmospheric anthropogenic national annual emission of 1,1,1-trichloroethane for all sectors:

1990: 31000 t/year


1991: 26700 t/year


1992: 23300  t/year


1993: 18700 t/year


1994: 17300 t/year


1995: 13200 t/year


1996: 10000 t/year


1997: 7400 t/year


1998: 4900 t/year


1999: 2300 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 2 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
Dioxines

General remark:



* Evolution of the emission of dioxins from municipal incineration plants with a capacity greater than 6 t/h.

1997: 500 g TEQ/year


1998: 300 g TEQ/year


1999: 200 g TEQ/year


Source: French ministry of the environment. Data available at http://www.environnement.gouv.fr


The reported values are the sum of monitoring results.


* Evolution of the emission of dioxins from ferrous and non-ferrous metal industry.


1997: 350 g TEQ/year


1998: 300 g TEQ/year


1999: 140 g TEQ/year


Source: French ministry of the environment. Data available at http://www.environnement.gouv.fr


The reported values are the sum of monitoring results.


* Atmospheric anthropogenic national annual emission of dioxins and furans for all sectors:


1990: 2206 g Teq/year


1991: 2268 g Teq/year


1992: 2312  g Teq/year


1993: 2392 g Teq/year


1994: 2363 g Teq/year


1995: 2107 g Teq/year


1996: 1865 g Teq/year


1997: 1253 g Teq/year


1998: 836 g Teq/year


1999: 558 g Teq/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 24 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

Element
PAH

General remark:



Atmospheric anthropogenic national annual emission of PAHs for all sectors:

1990: 2054 t/year


1991: 2467 t/year


1992: 2308  t/year


1993: 2282 t/year


1994: 1943 t/year


1995: 1971 t/year


1996: 2109 t/year


1997: 1886 t/year


1998: 1927 t/year


1999: 1896 t/year


Source: CITEPA (december 2000). Data available at http://citepa.org/pollution/sources_en.htm.


In the report, the detailled atmospheric emissions are given using the SNAP codes for 23 sources sectors. This report 


was elaborated  to supply data for France concerning substances covered by the different protocols adopted under the


 convention on long range transboundary air pollution on behalf of the United Nations Economic Commission for 


Europe (UNECE).


Emissions have been calculated using Eq.6 (Emission = number of units * emission factor per unit)

2.2.4 Germany

Element
Pentachlorophenol

General remark:



PCP was used in the early 1980ies at ca. 60 % for wood production and ca. 30 % as a fungicide. The consumption 


was reported to be 40 - 190 t/a in 1984. Since 1989, a ban on marketing, production and use exists in Gemany. 


Emissions will occur in Germany from treated wood and textile representing secondary sources. The 50 % reduction 


goal  is assumed to be fulfilled.


A rough estimate of PCP emissions has been performed for 1994: 77 kg PCP originating from waste combustion and 


675 kg probably from treated leather and wood (UBA 75/98).

Element
Hexachlorobenzene

General remark:


Reported Reduction for Emissions to Air:
100%
Reported Reduction for Discharges to Water:
100%


Production and processing ended in Germany in 1993. Consequently emissions from these areas are ruled out in the  


year 1994. In the years before 1993 atmospheric emissions of < 25 kg HCB are estimated.


However, HCB occurs as a by-product during the production of chlorinated hydrocarbons, emissions can further 


occur through domestic waste incineration, landfill gas, through the metabolisation of gamma HCH into HCB by 


plants, remobilised from soil and via imported products (e.g. pyrotechnical products).


The following HCB emission inventory has been established (UBA Texte 75/98):


Emission source:


Production/processing: 0 (1994)


Domestic waste incineration: 4.4 kg (1994)


Landfill gas, diffuse release: 0.37 kg (1994)


Chlorinated Hydrocarbons Solvents (Dow): 1.2 kg (1992)


Other incinerating processes and metalworking industry: 100 kg (1993)


    Remobilisation from soils: 10 - 50 t (1993)
Element
Hexachlorobutadiene

General remark:



In Germany hexachlorobutadiene is especially significant as a by product of PER production. Additionally, small 


quantities of HCBD occur as a by product from the processing of hexachlorocyclopentadiene and the production of 


1,1,2,2-tetrachloroethylene. Considering the reduction of PER production, lower HCBD emission from the use of PER 


are estimated for 1994 and it can be assumed that no relevant HCBD emissions occurred in 1994.

Element
Carbon tetrachloride

General remark:
Reported Reduction for Emissions to Air:
100 %
Reported Reduction for Discharges to Water:
99 %

Carbon tetrachloride is not used anymore due to the Protocol of Montreal (1992). A ban on marketing existes in 
Germany since 1996. It is  not produced anymore.

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 

diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Chloroform

General remark:


Reported Reduction for Discharges to Water:
97 %

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 
diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Trichloroethylene

General remark:


Reported Reduction for Emissions to Air:
58 %
Reported Reduction for Discharges to Water:
97 %

Trichloroethylene was consumed in 1985 at 41000 t/a, in 1990 only 11000 t/a and in 1993, 9000 t/a have been purchased on the CFC market. According to the Immission Control Act, it is only permitted in surface treating facilities. A reduction of > 58 % is based on these consumption figures.

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Tetrachloroethylene

General remark:


Reported Reduction for Emissions to Air:
83 %
Reported Reduction for Discharges to Water:
98 %

Tetrachloroethylene was purchased in 1985 at 82000 t/a, for which a 100 5 EMISSION CAN BE ASSUMED: Currently
it is produced at 73700 t/a, however emission are regulated by the Immission Control Act. For 1990 an emission of 

11693 t/a can be roughly estimated, which corresponds to a reduction of 83 %.

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 

diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Trichlorobenzene

General remark:


Reported Reduction for Discharges to Water:
88 %

No quanitative data can be given for the air compartment. Further information provided under part "qualitative questions"

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 

diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Dichloroethane, 1,2-

General remark:


Reported Reduction for Discharges to Water:
96 %

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 
diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Trichloroethane, 1,1,1-

General remark:


Reported Reduction for Discharges to Water:
86 %

The reduction to the water compartment is based on the data provided in 1995/96. Although the information on 
diffuse sources was lacking the reduction achieved at that time was assumed to be realistic.
Element
Dioxines

General remark:

Reported Reduction for Emissions to Air:
74 %

The reduction of 74 % is not based on loads but on gTE/a. The reference years were 1989/90 with emissions of 1196 
gTE/a and 1994/95 with 307 gTE.

The emissions to the water compartment are considered to be reduced significantly due to AOX reduction.
Element
PAH

General remark:


In a study on PAH emissions (UBA Texte 75/98) benzo(a)pyrene (BaP) was used mainly as the reference parameter for PAHs as BaP is the single substance for which most information and analytical measurements are available.

The following emissions have been reported according to the different source categories (reference year: 1994):


Iron and Steel production plants and founderies: 1400 kg/a


Non ferrous and aluminium production: 2578 kg/a


Power stations, public and industrial: 5.58 kg/a


Industrial firing places: 27.9 kg/a


Small scale firing places: 9316 kg/a


Wood impregnation: 157 kg/a


Motor vehicles: 266 kg/a


Total: 13750 kg/a

Considering however the Borneff-6 PAH data given in the same report, a balance of Borneff-6-PAH of 396 t/a and a 

total PAH estimation of 2175 t/a can be made.

2.2.5 Norway

Element
Pentachlorophenol

General remark:

No emisssion estimates, but use of PCP has not been registered after 1992. There are probably some minor discharges  and emissions from industiral activities but no quantification can be given.

Element
Hexachlorobenzene


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
123
37
kg/year
69.9
Year:
1985

SOA
Source Oriented Approach
123
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
123
kg/year

104.12.14
Magnesium production (dolomite treatment)
123
kg/year

Remark:
Figures for 1992
Year:
1999

SOA
Source Oriented Approach
37
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
37
kg/year

104.12.14
Magnesium production (dolomite treatment)
37
kg/year

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
400
1
kg/year
99.8
Year:
1985

SOA
Source Oriented Approach
400
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
400
kg/year

104.12.14
Magnesium production (dolomite treatment)
400
kg/year
Year:
1999

SOA
Source Oriented Approach
1
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1
kg/year

104.12.14
Magnesium production (dolomite treatment)
1
kg/year
Element
Hexachlorobutadiene

General remark:

No report of emissions, discharges or use of hexachlorobutadiene in Norway
Element
Carbon tetrachloride


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
12450
855
kg/year
93.1
Year:
1985

SOA
Source Oriented Approach
12450
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
12450
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
2450
kg/year

man-made fibres

Remark:
Figures for 1994

107
Processes including use of solvents and other products
10000
kg/year
Year:
1999

SOA
Source Oriented Approach
855
kg/year

Small and medium enterprises (SMEs)
100
kg/year

112.03
Laboratories
100
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
755
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
755
kg/year

man-made fibres


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
500
0
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
500
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
500
kg/year

107
Processes including use of solvents and other products
500
kg/year
Element
Chloroform


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
12000
1350
kg/year
88.8
Year:
1985

SOA
Source Oriented Approach
12000
kg/year

Small and medium enterprises (SMEs)
12000
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
12000
kg/year

Remark:
Estimates made in 1991 for the year 1985. Used in lab, dentists, medical care and other products.
Year:
1999

SOA
Source Oriented Approach
1350
kg/year

Small and medium enterprises (SMEs)
780
kg/year

112.03
Laboratories
700
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
80
kg/year

Remark:
Used  medical care and other products

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
570
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
570
kg/year

man-made fibres


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
22000
4700
kg/year
78.6
Year:
1985

SOA
Source Oriented Approach
22000
kg/year

Small and medium enterprises (SMEs)
3000
kg/year

112.03
Laboratories
3000
kg/year

Remark:
Estimates made in 1991 for the year 1985. Used in lab, dentists, medical care and other products.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
19000
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
15000
kg/year

publishing and printing

Remark:
Expert judgements in 1992


105
Production processes in manufacturing industry and water supply not involving fuel 
1000
kg/year

combustion and use of solvents and other products

Remark:
Expert judgements in 1992 (Drinking water production)


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3000
kg/year

Remark:
Expert judgements in 1992

Year:
1999

SOA
Source Oriented Approach
4700
kg/year

Small and medium enterprises (SMEs)
700
kg/year

112.03
Laboratories
700
kg/year

Remark:
Used in lab, dentists, medical care and other products

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4000
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
0
kg/year

publishing and printing

Remark:
Sodium hypochlorite is no longer in use for bleaching  in the pulpand paper industry in Norway and the 

discharges of chloroform is expected to be insignificant.


105
Production processes in manufacturing industry and water supply not involving fuel 
1000
kg/year

combustion and use of solvents and other products

Remark:
Expert judgements in 1992 for the year 1991(Drinking water production)


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
3000
kg/year

Remark:
Expert judgements in 1992 for the year 1991
Element
Tributyl-compounds

General remark:

Figures given include some small quantities of triphenyltin-compounds

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
55700
22950
kg/year
58.8
Year:
1985

SOA
Source Oriented Approach
55700
kg/year

Agricultural activities
33400
kg/year

110.15
Processes specific aquaculture
33400
kg/year

Remark:
Antifouling for fishnets and cages

Transport and infrastructure
22300
kg/year

202.04
Maritime activities
22300
kg/year

Remark:
Total use as antifouling on small and big ships (inland and maritim).

Year:
1999

SOA
Source Oriented Approach
22950
kg/year

Transport and infrastructure
22950
kg/year

202.04
Maritime activities
22950
kg/year

Remark:
Antifouling only for use on ships>25 meters in maritime areas.
Element
Triphenyl-compounds

General remark:

Never approved as pesticide. Some minor use as biocde are reported together with the figures for TBT-compounds


Element
Trichloroethylene

General remark:

Green tax has been introduced on trichloroethylene from jan. 2000. This has reduced the use significantly and the reduction in 
emission and discharges are more than 50% from 2000 (2000: air: 80430 kg/year and water: 4090 kg/year). 


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
769500
459800
kg/year
40.2
Year:
1985

SOA
Source Oriented Approach
769500
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
769500
kg/year

107.02
Degreasing, dry cleaning and electronics
769500
kg/year

Remark:
Year:
1999

SOA
Source Oriented Approach
459800
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
459800
kg/year

107.02
Degreasing, dry cleaning and electronics
459800
kg/year

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
42750
25000
kg/year
41.5
Year:
1985

SOA
Source Oriented Approach
42750
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
42750
kg/year

107.02
Degreasing, dry cleaning and electronics
42750
kg/year
Year:
1999

SOA
Source Oriented Approach
25000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
25000
kg/year

107.02
Degreasing, dry cleaning and electronics
25000
kg/year
Element
Tetrachloroethylene

1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1161000
245700
kg/year
78.8
Year:
1985

SOA
Source Oriented Approach
1161000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1161000
kg/year

107.02
Degreasing, dry cleaning and electronics
1161000
kg/year
Year:
1999

SOA
Source Oriented Approach
245700
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
245700
kg/year

107.02
Degreasing, dry cleaning and electronics
245700
kg/year

1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
65000
13400
kg/year
79.4
Year:
1985

SOA
Source Oriented Approach
65000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
65000
kg/year

107.02
Degreasing, dry cleaning and electronics
65000
kg/year
Year:
1999

SOA
Source Oriented Approach
13400
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
13400
kg/year

107.02
Degreasing, dry cleaning and electronics
13400
kg/year
Element
Trichlorobenzene

General remark:

No known use of the substance in Norway (see sales statistics). Discharges or emissions has not been reported from 
industry
Element
Dichloroethane, 1,2-


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
46000
9000
kg/year
80.4
Year:
1985

SOA
Source Oriented Approach
46000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
46000
kg/year

105.09.58
Vinylchloride
46000
kg/year
Year:
1999

SOA
Source Oriented Approach
9000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
9000
kg/year

105.09.58
Vinylchloride
9000
kg/year


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
334
11
kg/year
96.7
Year:
1985

SOA
Source Oriented Approach
334
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
334
kg/year

105.09.58
Vinylchloride
334
kg/year
Year:
1999

SOA
Source Oriented Approach
11
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
11
kg/year

105.09.58
Vinylchloride
11
kg/year
Element
Trichloroethane 1,1,1-


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1530000
377
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
1530000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1530000
kg/year

107.02
Degreasing, dry cleaning and electronics
1530000
kg/year
Year:
1999

SOA
Source Oriented Approach
377
kg/year

Small and medium enterprises (SMEs)
20
kg/year

112.03
Laboratories
20
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
357
kg/year

105.09.58
Vinylchloride
357
kg/year

Remark:
Part of total chlorinated  emission.


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
85000
20
kg/year
100.0
Year:
1985

SOA
Source Oriented Approach
85000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
85000
kg/year

107.02
Degreasing, dry cleaning and electronics
85000
kg/year
Year:
1999

SOA
Source Oriented Approach
20
kg/year

Small and medium enterprises (SMEs)
20
kg/year

112.03
Laboratories
20
kg/year
Element
Dioxines

General remark:

Most figures for dioxines for year 1985 are estimates. Figures for 1999 are mostly based on reported figures.


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0.089
0.0174
kg/year
80.4
Year:
1985

SOA
Source Oriented Approach
0.089
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.081
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
0.03
kg/year

man-made fibres

105.02
Characteristic processes in the mining and quarrying industry, except of 
0.051
kg/year

energy-producing materials

Waste / Disposal
0.008
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
0.008
kg/year
Year:
1999

SOA
Source Oriented Approach
0.0174
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.0095
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, 
0.0033
kg/year

publishing and printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
0.00021
kg/year

man-made fibres

104.12.11
Secondary aluminium production
0.00043
kg/year

104.12.15
Nickel production
0.00036
kg/year

105.12.24
Magnesium production (except SF6 use)
0.0025
kg/year

105.12.41
Ferro alloys (except SF6 use)
0.0027
kg/year

Waste / Disposal
0.0079
kg/year

109.03.01
Incineration of domestic municipal wastes - controlled
0.0054
kg/year

109.03.02
Incineration of industrial wastes (except flaring) - controlled
0.0025
kg/year


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0.504
0.0021
kg/year
99.6
Year:
1985

SOA
Source Oriented Approach
0.504
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.504
kg/year

104.12.15
Nickel production
0.004
kg/year

105.12.24
Magnesium production (except SF6 use)
0.5
kg/year
Year:
1999

SOA
Source Oriented Approach
0.0021
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.0021
kg/year

105.12.24
Magnesium production (except SF6 use)
0.0016
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.0005
kg/year
Element
PAH


1985
1999
Reduction

Recipient
Air
Sum LOA:
0
0
kg/year
 
  
Sum SOA:
760610
140082
kg/year
81.6
Year:
1985

SOA
Source Oriented Approach
760610
kg/year

Agricultural activities
11700
kg/year

110.03
On field burning of stubble/straw
11700
kg/year

Remark:
Figures estimates for 1990

Transport and infrastructure
10600
kg/year

201
Road transport
7500
kg/year

202
Other mobile sources
900
kg/year

202.04
Maritime activities
1800
kg/year

Gen. 002
Transport and infrastructure general
400
kg/year

Remark:
Road dust/tire

Building materials
15050
kg/year

105.16
Construction and demolition
15050
kg/year

Remark:
1% of PAH in creosote sold in 1985

Households
50300
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
50300
kg/year

Remark:
Estimates for 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
671960
kg/year

101
Combustion processes (production of heat and electricity)
900
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and 
570000
kg/year

nuclear fuel

104.11.04
Asphalt concrete plants
10
kg/year

104.13/105.1
Other manufacturing
5200
kg/year

Remark:
Production of anode material

105.09.43
Calcium carbide production
2150
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
91700
kg/year

105.12.41
Ferro alloys (except SF6 use)
2000
kg/year

Waste / Disposal
1000
kg/year

109
Waste treatment and disposal options
1000
kg/year

Remark:
Estimates for 1990
Year:
1999

SOA
Source Oriented Approach
140082
kg/year

Agricultural activities
6432
kg/year

110.03
On field burning of stubble/straw
6432
kg/year

Transport and infrastructure
10593
kg/year

201
Road transport
6895
kg/year

202
Other mobile sources
850
kg/year

202.04
Maritime activities
2392
kg/year

202.05
Air traffic
74
kg/year

Gen. 002
Transport and infrastructure general
382
kg/year

Remark:
Road dust/car tyre

Building materials
9430
kg/year

105.16
Construction and demolition
9430
kg/year

Remark:
1% of PAH in creosote sold in 1999.

Households
55115
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
55115
kg/year

Remark:
Figures for 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
58127
kg/year

101
Combustion processes (production of heat and electricity)
967
kg/year

Remark:
All known prosses emission from oil, gass and coal combustion

104.11.04
Asphalt concrete plants
10
kg/year

104.13/105.1
Other manufacturing
1800
kg/year

Remark:
Production of anode material

105.09.43
Calcium carbide production
1968
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
52040
kg/year

105.12.41
Ferro alloys (except SF6 use)
1342
kg/year

Remark:
All steel, iron and other ferrous metall production

Waste / Disposal
385
kg/year

109
Waste treatment and disposal options
385
kg/year

Remark:
All waste incineration


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
122840
10628
kg/year
91.3
Year:
1985

SOA
Source Oriented Approach
122840
kg/year

Transport and infrastructure
140
kg/year

Gen. 002
Transport and infrastructure general
140
kg/year

Remark:
Asphalt

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
122700
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and 
18000
kg/year

nuclear fuel

104.13/105.1
Other manufacturing
21000
kg/year

105.09.43
Calcium carbide production
12000
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
35700
kg/year

105.12.41
Ferro alloys (except SF6 use)
36000
kg/year
Year:
1999

SOA
Source Oriented Approach
10628
kg/year

Transport and infrastructure
140
kg/year

Gen. 002
Transport and infrastructure general
140
kg/year

Remark:
Asphalt

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
10488
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and 
350
kg/year

man-made fibres

105.09.36
Titanium dioxide industry
77
kg/year

105.09.43
Calcium carbide production
1206
kg/year

105.12.21
Aluminium production  via electrolysis (excl. SF6)
8800
kg/year

105.12.41
Ferro alloys (except SF6 use)
55
kg/year

2.2.6 Sweden

Element
Pentachlorophenol

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
PCP was banned in Sweden in 1978.
Element
Hexachlorobenzene

General remark:


Reported Reduction for Emissions to Air:
100 %
Reported Reduction for Discharges to Water:
100 %

HCB was banned in Sweden in 1980
Element
Hexachlorobutadiene

General remark:


Reported Reduction for Emissions to Air:
100 %
Reported Reduction for Discharges to Water:
100 %

Reduction based on the decrease in use/import/production between the years 1985 and 1999. 
Source: Swedish National Chemicals Inspectorate.

Amounts used: 0 ton (1992), 0 tons (1999). Not produced in Sweden.
Element
Carbon tetrachloride

General remark:


Reported Reduction for Emissions to Air:
98 %
Reported Reduction for Discharges to Water:
98 %

Reduction based on the decrease in use/import/production between the years 1988 and 1996. 
Source: Swedish National Chemicals Inspectorate.

Amounts used: 100-500 tonnes (1988), 64-94 tons (1993), 2 tons (1996).  The commercial use of carbontetrachloride 

was discontinued by the end of 1995.
Element
Chloroform

General remark:


Reported Reduction for Emissions to Air:
59 %

ported Reduction for Discharges to Water:
59 %

Reduction based on the decrease in use/import/production between the years 1993 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Amounts used: 29 tons (1993), 12 tons (1999).

Element
Tributyl-compounds

General remark:


Reported Reduction for Emissions to Air:
67 %
Reported Reduction for Discharges to Water:
67 %

Reduction based on the decrease in use/import/production between the years 1986 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 9900 kg (1986), 7000 kg (1995), 3300 kg (1999).

Data for 1986 includes use as wool preservative which is no longer allowed.

Element
Tripenyl-compounds 

General remark:


Reported Reduction for Emissions to Air:
100 %
Reported Reduction for Discharges to Water:
100 %

Source: Swedish National Chemicals Inspectorate Products Register database.
Has only been used in small amounts in an imported pesticides (1,2 g/l product).

Element
Trichloroethylene

General remark:
Reported Reduction for Emissions to Air:
90 %
Reported Reduction for Discharges to Water:
90 %

Reduction based on the decrease in use/import/production between the years 1988 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 10000 tons (1988), 2130 tons (1995), 1669 tons (1998), 1040 ton (1999). 

Trichloroethylene was banned for professional use in 1996 with possibilities for exemptions.

Element
Tetrachloroethylene

General remark:


Reported Reduction for Emissions to Air:
75 %
Reported Reduction for Discharges to Water:
75 %

Reduction based on the decrease in use/import/production between the years 1988 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 1444 tonnes (1994), 913 t (1998), 870 t (1999). No production of tetrachloroethylene occurs in 

Sweden since 1987. About 3500 tonnes of tetrachloroethylene were used in 1988 in Sweden. Of this 1700 t was used in 

dry cleaning fluid, 50 t for degreasing in the metal industry, 10 t for the chemical industry, 15 t as solvent and 30 t in 

foundries.

Element
Trichlorobenzene

General remark:
Reported Reduction for Emissions to Air:
100 %
Reported Reduction for Discharges to Water:
100 %

Source: Swedish National Chemicals Inspectorate Products Register database.
Amounts used: 0 tons (1992), 0 tons (1999).

Element
Dichloroethane, 1,2-

General remark:

Dichloroethane is not in use but 151500 tons were produced, in 1998, as an intermediate in the production of PVC.
Element
Trichloroethane, 1,1,1-

General remark:


Reported Reduction for Emissions to Air:
40 %
Reported Reduction for Discharges to Water:
40 %

Reduction based on the decrease in use/import/production between the years 1986 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database, Report 10/89.

Amounts used: 1800 tonnes (1986). 

The estimated emission of 1,1,1-trichloroethane in Sweden in 1986 was about 1200 tonnes. 1,1,1-trichloroethane was 

banned for use in 1995 but exemptions are still posible. Import: <500 kg (1999). 

 Reduction based on the assumption that 70% of the amount used/imported is emitted.

Element
Dioxines

1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
0.093
0.033
kg/year
64.5
Year:
1985

SOA
Source Oriented Approach
0.093
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.093
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.093
kg/year

Remark:
Data for 1990.

Source: Swedens submission to CLRTAP december 2000.

Tha figure is the average of the range of emmisions given for DIOXINS AND FURANS in the report to LRTAP 

(58-127 Teq/year).

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

Year:
1999

SOA
Source Oriented Approach
0.033
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.033
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.033
kg/year

Remark:
Data for 1993.

Source: Swedens submission to CLRTAP december 2000.

Tha figure is the average of the range of emmisions given for DIOXINS AND FURANS in the report to LRTAP 

(19-46 Teq/year).

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Element
PAH


1985
1999
Reduction
Recipient:
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
182000
153000
kg/year
15.9
Year:
1985

SOA
Source Oriented Approach
182000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
182000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
182000
kg/year

Remark:
Data for 1990.

Source: Swedens submission to CLRTAP december 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.
Year:
1999

SOA
Source Oriented Approach
153000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
153000
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
153000
kg/year

Remark:
Data for 1995.

Source: Swedens submission to CLRTAP december 2000.

The equation used cannot be specified as the industries providing information have different ways of calculating 

their emissions/discharges.

2.2.7 Switzerland

Element
Pentachlorophenol

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to AIR: 100%
Reported reduction for Emissions to WATER: 100% (input from point sources 1985: 35 kg/y - 1995: 0 kg/y (below limit of 
detection)- 1999: 0 kg/y).
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.
Manufacture, supply, import and use of HCH are prohibited in Switzerland under the Ordinance on Hazardous Substances of June 6, 
1986.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
35
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
35
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Waste / Disposal
30
kg/year

109.02
Waste water treatment (incl. storm water runoff)
30
kg/year
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year
Element
Hexachlorobenzene

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to AIR: 100%
Reported reduction for Emissions to WATER: 100% (input from point sources 1985: 5 kg/y - 1995: 0 kg/y (below limit of 
detection)- 1999: 0 kg/y (below limit of detection)).
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.
Manufacture, supply, import and use of HCH are prohibited in Switzerland under the Ordinance on Hazardous Substances of June 6, 
1986.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
5
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
5
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
5
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year

Remark:
concentrations below detection limit
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year

Remark:
concentrations below detection limit
Element
Hexachlorobutadiene

General remark:

Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to WATER: 100% (input from point sources 1985: 7 kg/y - 1995: 0 kg/y (below limit of detection 
- 1999: 0 kg/y).
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
7
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
7
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
7
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year

Remark:
concentrations below detection limit
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year

Element
Carbon tetrachloride

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
78.0
%
Reported reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, 
revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)

Manufacture of Carbon tetrachloride is prohibited in Switzerland under the Ordinance on Hazardous Substances of June 6, 1986. 

Import and use of Carbon tetrachloride are drastically restricted.

Reported reduction for Emissions to WATER took place between 1985 and 1995: >78% (input from point sources 1985: 91 kg/y - 

1995: < 20 kg/y ).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Chloroform

General remark:


Reported Reduction for Discharges to Water:
61.0
%
Reported reduction for Emissions to WATER took place between 1985 and 1995: > 61% ; input from point sources (industry and 
municipal waste water treatment plants 1985: 2310 kg/y - 1995: < 900kg/y ).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Tributyl-compounds

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no inputs from point sources between 1990 and 1999: 0 kg/y)

TBTs are not approved in agriculture.

Data on estimation of Tributyltin-compounds inputs from diffuse sources (wood preservation) are available only for 1995:

Estimated input from diffuse sources  for 1995: 10 - 50 kg/y  (ICPR Report 1996)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Triphenyl-compounds

General remark:
Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no inputs from point sources between 1990 and 1999: 0 kg/y)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

TPTs approved only for certain uses in agriculture in Switzerland.

Element
Trichloroethylene

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
85.0
%
Reported reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, 
revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)

The reduction of Trichloroethylene discharges to WATER is calculated with input data from point sources (industry and municipal 

waste water treatment plants MWWTP; 1985: 696 kg/y - 1999: < 100 kg/y).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Tetrachloroethylene

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
64.0
%
Reported reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, 
revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants)

Reported reduction for Emissions to WATER took place between 1985 and 1995: > 64% ; input from point sources (industry and 

municipal waste water treatment plants 1985: 1116kg/y - 1995: < 400kg/y ).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Trichlorobenzene

General remark:


Reported Reduction for Emissions to Air:
90.0
%
Reported Reduction for Discharges to Water:
90.0
%
Reported reduction for Emissions to AIR took place between 1985 and 1995: 80 - 90 % (Implementation of the Ordinance on Air 
Pollution Control of 16  December 1985, revised 2 February 1992, by technical reduction measures in industry and in waste 

incineration plants; emission thresholds for stationary sources)

Reported reduction for Emissions to WATER took place between 1985 and 1995: >90 % ; input from point sources (industry and 

municipal waste water treatment plants 1985: 10 kg/y - 1995: < 1 kg/y ).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Dichloroethane, 1,2-

General remark:



Reported Reduction for Discharges to Water:                 96.0
%
Reported reduction for Emissions to WATER took place between 1985 and 1995: >96 % ; input from point sources (industry and 
municipal waste water treatment plants 1985: 800 kg/y - 1995: < 35 kg/y ).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Trichloroethane 1,1,1-

General remark:
Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
86.0
%
Reported reduction for Emissions to AIR: > 50% (Implementation of the Ordinance on Air Pollution Control of 16  December 1985, 
revised 2 February 1992, by technical reduction measures in industry and in waste incineration plants; emission thresholds for 

stationary sources)

The reduction of Trichloroethylene discharges to WATER is calculated with input data from point sources (industry and municipal 

waste water treatment plants MWWTP; 1985: 353 kg/y - 1999: < 50 kg/y).

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Dioxines

General remark:


Reported Reduction for Emissions to Air:
70.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction for Emissions to AIR: data available on total emissions of Dioxins and Furans: 70 % reduction between 1985 and 2000
1985: total Emissions of PCDD/PCDF = 439 g/y

2000: total Emissions of PCDD/PCDF = 133 g/y

Reduction for Discharges to WATER: 100%;  no input from point sources (industry and municipal waste water treatment plants 

MWWTP) 1992, 1995 and 1999: 0 kg/y

Element
PAH

General remark:

Emissions to WATER: data are only available for the year 2000:

input from point sources (industry and municipal waste water treatment plants, MWWTPs): < 70 kg/y

industry: 0 kg/y

MWWTPs: < 70 kg/y

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.
2.2.8 The Netherlands

Element
Pentachlorophenol


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
50000
25000
kg/year
50.0
Year:
1985


SOA
Source Oriented Approach
50000
kg/year

Building materials
50000
kg/year

Gen. 003
Building materials general
50000
kg/year
Year:
1999


SOA
Source Oriented Approach
25000
kg/year

Building materials
25000
kg/year

Gen. 003
Building materials general
25000
kg/year


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
239.1
64.3
kg/year
73.1
Year:
1985


SOA
Source Oriented Approach
239.1
kg/year

Households
19
kg/year

113.01
Household consumption and similar processes
19
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
13.1
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
10.7
kg/year

printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
2.4
kg/year

Waste / Disposal
207
kg/year

109.02
Waste water treatment (incl. storm water runoff)
207
kg/year
Year:
1999


SOA
Source Oriented Approach
64.3
kg/year

Households
1.3
kg/year

113.01
Household consumption and similar processes
1.3
kg/year

Waste / Disposal
63
kg/year

109.02
Waste water treatment (incl. storm water runoff)
63
kg/year
Element
Hexachlorobenzene


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
92
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
92
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
75
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
75
kg/year

Waste / Disposal
17
kg/year

109.03
Waste incineration and pyrolysis
17
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
52
0.5
kg/year
99.0
Year:
1985


SOA
Source Oriented Approach
52
kg/year

Households
0.8
kg/year

113.01
Household consumption and similar processes
0.8
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
51.1
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
51
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.1
kg/year

Waste / Disposal
0.1
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.1
kg/year
Year:
1999


SOA
Source Oriented Approach
0.5
kg/year

Households
0.2
kg/year

113.01
Household consumption and similar processes
0.2
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.1
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.1
kg/year

Waste / Disposal
0.2
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.2
kg/year
Element
Hexachlorobutadiene


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
26.6
0.01
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
26.6
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
26.6
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
25.8
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.8
kg/year
Year:
1999


SOA
Source Oriented Approach
0.01
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.01
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.01
kg/year
Element
Carbon tetrachloride

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
313046
14770
kg/year
95.3
Year:
1985


SOA
Source Oriented Approach
313046
kg/year

Small and medium enterprises (SMEs)
5879
kg/year

112.02
Machines & equipments and maintenance operations
5879
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
307167
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
27437
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
278348
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
1349
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
33
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
Year:
1999


SOA
Source Oriented Approach
14770
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
14770
kg/year
   104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
5300
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
9450
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
20
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
5714
25.1
kg/year
99.6
Year:
1985


SOA
Source Oriented Approach
5714
kg/year

Households
35.4
kg/year

113.01
Household consumption and similar processes
35.4
kg/year

Small and medium enterprises (SMEs)
52
kg/year

112.02
Machines & equipments and maintenance operations
13
kg/year

112.08
Other general processes
39
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5621.1
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
1725
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
36
kg/year

printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
3860
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.1
kg/year

Waste / Disposal
5.5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
5.5
kg/year
Year:
1999


SOA
Source Oriented Approach
25.1
kg/year

Households
6.5
kg/year

113.01
Household consumption and similar processes
6.5
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
13.9
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
5.8
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
7.6
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.5
kg/year

Waste / Disposal
4.7
kg/year

109.02
Waste water treatment (incl. storm water runoff)
4.7
kg/year
Element
Chloroform


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
7610
435
kg/year
94.3
Year:
1985


SOA
Source Oriented Approach
7610
kg/year

Households
121
kg/year

113.01
Household consumption and similar processes
121
kg/year

Small and medium enterprises (SMEs)
7
kg/year

112.08
Other general processes
7
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
7259
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
219
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
68
kg/year

printing

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
6971
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
1
kg/year

Waste / Disposal
223
kg/year

109.02
Waste water treatment (incl. storm water runoff)
223
kg/year
Year:
1999


SOA
Source Oriented Approach
435
kg/year

Households
34
kg/year

113.01
Household consumption and similar processes
34
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
99
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
34
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
48
kg/year

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
17
kg/year

Waste / Disposal
302
kg/year

109.02
Waste water treatment (incl. storm water runoff)
302
kg/year
Element
Tributyl-compounds


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
23482.8
14357
kg/year
38.9
Year:
1985


SOA
Source Oriented Approach
23482.8
kg/year

Transport and infrastructure
10210
kg/year

202.04
Maritime activities
10210
kg/year

Remark:
antifouling

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
13272.8
kg/year

101
Combustion processes (production of heat and electricity)
2
kg/year

105.09.95
Pesticides
5470.8
kg/year

105.12.91
Building and repairing of ships
7800
kg/year
Year:
1999


SOA
Source Oriented Approach
14357
kg/year

Transport and infrastructure
9335
kg/year

202.04
Maritime activities
9335
kg/year

Remark:
antifouling

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5022
kg/year

105.09.95
Pesticides
5
kg/year

105.12.91
Building and repairing of ships
5017
kg/year
Element
Triphenyl-compounds


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
735
44
kg/year
94.0
Year:
1985


SOA
Source Oriented Approach
735
kg/year

Agricultural activities
735
kg/year

110.06
Use of pesticides and limestone
735
kg/year
Year:
1999


SOA
Source Oriented Approach
44
kg/year
  Agricultural activities
44
kg/year

110.06
Use of pesticides and limestone
44
kg/year
Element
Trichloroethylene


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1918640
1222533
kg/year
36.3
Year:
1985


SOA
Source Oriented Approach
1918640
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1918640
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
268640
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1650000
kg/year
Year:
1999


SOA
Source Oriented Approach
1222533
kg/year

Small and medium enterprises (SMEs)
9500
kg/year

111.04
Other services
9500
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1213033
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
1360
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1149849
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


107.03
Chemical products manufacturing or processing
49900
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


107.04
Other use of solvents and related activities
11924
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1022.2
74
kg/year
92.8
Year:
1985


SOA
Source Oriented Approach
1022.2
kg/year

Small and medium enterprises (SMEs)
388
kg/year

112.02
Machines & equipments and maintenance operations
254
kg/year

112.08
Other general processes
134
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
504.2
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
504.2
kg/year

Waste / Disposal
130
kg/year
   109.02
Waste water treatment (incl. storm water runoff)
130
kg/year
Year:
1999


SOA
Source Oriented Approach
74
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
67.9
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
67.7
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.2
kg/year

Waste / Disposal
6.1
kg/year

109.02
Waste water treatment (incl. storm water runoff)
6.1
kg/year
Element
Tetrachloroethylene


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
4572520
2067560
kg/year
54.8
Year:
1985


SOA
Source Oriented Approach
4572520
kg/year

Small and medium enterprises (SMEs)
2800000
kg/year

111.04
Other services
2800000
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1772520
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
272520
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1500000
kg/year
Year:
1999


SOA
Source Oriented Approach
2067560
kg/year

Small and medium enterprises (SMEs)
800369
kg/year

111.04
Other services
800369
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1267191
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
80081
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
532
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
180
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
1150948
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


107.03
Chemical products manufacturing or processing
35450
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
6977.4
40
kg/year
99.4
Year:
1985


SOA
Source Oriented Approach
6977.4
kg/year

Small and medium enterprises (SMEs)
1000
kg/year

112.02
Machines & equipments and maintenance operations
940
kg/year

112.08
Other general processes
60
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
5916
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
38
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
5878
kg/year

Waste / Disposal
61.4
kg/year

109.02
Waste water treatment (incl. storm water runoff)
61.4
kg/year
Year:
1999


SOA
Source Oriented Approach
40
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
27.1
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
27
kg/year

104.10/105.1
Characteristic processes in the manufacture of rubber and plastic products
0.1
kg/year

Waste / Disposal
12.9
kg/year

109.02
Waste water treatment (incl. storm water runoff)
12.9
kg/year
Element
Trichlorobenzene


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
780
194
kg/year
75.1
Year:
1985


SOA
Source Oriented Approach
780
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
780
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
780
kg/year
Year:
1999


SOA
Source Oriented Approach
194
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
194
kg/year
   104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
194
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
560.7
345.81
kg/year
38.3
Year:
1985


SOA
Source Oriented Approach
560.7
kg/year

Households
151
kg/year

113.01
Household consumption and similar processes
151
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
177.4
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
177.4
kg/year

Waste / Disposal
232.3
kg/year

109.02
Waste water treatment (incl. storm water runoff)
232.3
kg/year
Year:
1999


SOA
Source Oriented Approach
345.81
kg/year

Households
42.3
kg/year

113.01
Household consumption and similar processes
42.3
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.01
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.01
kg/year

Waste / Disposal
303.5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
303.5
kg/year
Element
Dichloroethane, 1,2-


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
43399
1978
kg/year
95.4
Year:
1985


SOA
Source Oriented Approach
43399
kg/year

Small and medium enterprises (SMEs)
4777
kg/year

112.02
Machines & equipments and maintenance operations
4750
kg/year

112.08
Other general processes
27
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
33771
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
6
kg/year
  104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
33765
kg/year

Waste / Disposal
4851
kg/year

109.02
Waste water treatment (incl. storm water runoff)
4851
kg/year
Year:
1999


SOA
Source Oriented Approach
1978
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1906
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
1906
kg/year

Waste / Disposal
72
kg/year

109.02
Waste water treatment (incl. storm water runoff)
72
kg/year
Element
Trichloroethane 1,1,1-


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
4805190
206570
kg/year
95.7
Year:
1985


SOA
Source Oriented Approach
4805190
kg/year

Building materials
166310
kg/year

105.16
Construction and demolition
166310
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
189240
kg/year

113.01
Household consumption and similar processes
189240
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Small and medium enterprises (SMEs)
76200
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
76200
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
4370830
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
548070
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
3822760
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Waste / Disposal
2610
kg/year

109
Waste treatment and disposal options
2610
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
Year:
1999


SOA
Source Oriented Approach
206570
kg/year

Building materials
131340
kg/year

105.16
Construction and demolition
131340
kg/year
  Households
58960
kg/year

113.01
Household consumption and similar processes
58960
kg/year

Small and medium enterprises (SMEs)
14080
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
14080
kg/year

Waste / Disposal
2190
kg/year

109
Waste treatment and disposal options
2190
kg/year

1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
822
27
kg/year
96.7
Year:
1985


SOA
Source Oriented Approach
822
kg/year

Small and medium enterprises (SMEs)
26
kg/year

112.02
Machines & equipments and maintenance operations
12
kg/year

112.08
Other general processes
14
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
354
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
354
kg/year

Waste / Disposal
442
kg/year

109.02
Waste water treatment (incl. storm water runoff)
442
kg/year
Year:
1999


SOA
Source Oriented Approach
27
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
27
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
27
kg/year

Element
Dioxins

General remark:
Dioxins are reported in kg I-Teq

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 


Sum SOA:
0.8687
0.0425
kg/year
95.1
Year:
1985


SOA
Source Oriented Approach
0.8687
kg/year

Households
0.0312
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
0.0312
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.0231
kg/year
   Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.0231
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Waste / Disposal
0.8144
kg/year

109.03
Waste incineration and pyrolysis
0.81
kg/year

Gen. 007
Waste / Disposal general
0.0044
kg/year
Year:
1999


SOA
Source Oriented Approach
0.0425
kg/year

Households
0.0259
kg/year

101.07
Other equipments (stoves, fireplates,cooking, etc.)
0.0259
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.0118
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0.0118
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
0.0048
kg/year

109.03
Waste incineration and pyrolysis
0.0013
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 007
Waste / Disposal general
0.0035
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0.005527
0.000189
kg/year
96.6
Year:
1985


SOA
Source Oriented Approach
0.005527
kg/year

Transport and infrastructure
0.000031
kg/year

202.03
Inland waterways
0.000031
kg/year

Households
0.000694
kg/year

113.01
Household consumption and similar processes
0.000694
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.004798
kg/year

104.07/105.0
Characteristic processes in the manufacture of pulp, paper and paper products, publishing and 
0.0003
kg/year

printing

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
0.001217
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.00328
kg/year

105.03
Characteristic processes in the manufacture of food products, beverages and tobacco
0.000001
kg/year

Waste / Disposal
0.000004
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.000003
kg/year

109.03
Waste incineration and pyrolysis
0.000001
kg/year
Year:
1999


SOA
Source Oriented Approach
0.000189
kg/year
  Transport and infrastructure
0.000051
kg/year

202.03
Inland waterways
0.000051
kg/year

Households
0.000062
kg/year

113.01
Household consumption and similar processes
0.000062
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.000021
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.000021
kg/year

Waste / Disposal
0.000055
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.000004
kg/year

109.03
Waste incineration and pyrolysis
0.000051
kg/year
Element
PAH

General remark:
For the emissions to air the total of the next ten individual PAH's is reported:
-Naphthalene
-Anthracene
-Phenathrene
-Fluoranthene
-Benzo(a)anthracene
-Chrysene
-Benzo(k)fluoranthene
-Benzo(a)pyrene
-Benzo(a)perylene
-Indeno(123cd)pyrene
For the emissions to water the total of the next 6 individual PAH's is reported:
-Fluoranthene
-Benzo(k)fluoranthene
-Benzo(b)fluoranthene
-Benzo(a)pyrene
-Benzo(a)perylene
-Indeno(123cd)pyrene

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1758642
713270
kg/year
59.4
Year:
1985


SOA
Source Oriented Approach
1758642
kg/year

Agricultural activities
87346
kg/year

Gen. 001
Agricultural activities general
87346
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Transport and infrastructure
384512
kg/year

Gen. 002
Transport and infrastructure general
384512
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Building materials
99
kg/year

Gen. 003
Building materials general
99
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Households
153491
kg/year

Gen. 004
Household general
153491
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
  Small and medium enterprises (SMEs)
1109999
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
1109999
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
23054
kg/year

101
Combustion processes (production of heat and electricity)
9747
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
1323
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
11984
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

Waste / Disposal
141
kg/year

109.02
Waste water treatment (incl. storm water runoff)
8
kg/year

Remark:
data refer not to the year 1985 but to the year 1990


Gen. 007
Waste / Disposal general
133
kg/year

Remark:
data refer not to the year 1985 but to the year 1990
Year:
1999


SOA
Source Oriented Approach
713270
kg/year

Agricultural activities
76275
kg/year

Gen. 001
Agricultural activities general
76275
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Transport and infrastructure
251922
kg/year

Gen. 002
Transport and infrastructure general
251922
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Building materials
48
kg/year

Gen. 003
Building materials general
48
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Households
123473
kg/year

Gen. 004
Household general
123473
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Small and medium enterprises (SMEs)
249143
kg/year

Gen. 005
Small and medium enterprises (SMEs) general
249143
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
12194
kg/year

101
Combustion processes (production of heat and electricity)
2882
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
75
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
9237
kg/year

Remark:
data refer not to the year 1999 but to the year 1998

Waste / Disposal
215
kg/year

109.02
Waste water treatment (incl. storm water runoff)
11
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


Gen. 007
Waste / Disposal general
204
kg/year

Remark:
data refer not to the year 1999 but to the year 1998


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
23137.4
3365.8
kg/year
85.5
Year:
1985

  SOA
Source Oriented Approach
23137.4
kg/year

Transport and infrastructure
18301.9
kg/year

201
Road transport
5287
kg/year

Remark:
data refer not to the year 1985 but to the year 1990

202.03
Inland waterways
13014.9
kg/year

Building materials
1950
kg/year

Gen. 003
Building materials general
1950
kg/year

Households
24
kg/year

113.01
Household consumption and similar processes
24
kg/year

Small and medium enterprises (SMEs)
53.5
kg/year

112.02
Machines & equipments and maintenance operations
53.5
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2367.5
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
244
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
116.2
kg/year

104.11/105.1
Characteristic processes in the manufacture of other non-metallic mineral products
3.1
kg/year

104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
2004.2
kg/year

Waste / Disposal
440.5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
439.5
kg/year

109.03
Waste incineration and pyrolysis
1
kg/year
Year:
1999


SOA
Source Oriented Approach
3365.8
kg/year

Transport and infrastructure
2124.9
kg/year

201
Road transport
156
kg/year

202.03
Inland waterways
1968.9
kg/year

Building materials
585
kg/year

Gen. 003
Building materials general
585
kg/year

Households
7
kg/year

113.01
Household consumption and similar processes
7
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
165.9
kg/year

104.04/105.0
Characteristic processes in the manufacture of textiles and textile products
0.1
kg/year

104.08/105.0
Characteristic processes in the manufacture of coke, refined petroleum products and nuclear fuel
160
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
3.2
kg/year
   104.12/105.1
Characteristic processes in the manufacture of basic metals and fabricated metal products
2.6
kg/year

Waste / Disposal
483
kg/year

109.02
Waste water treatment (incl. storm water runoff)
483
kg/year

2.2.9 United Kingdom

Element
Pentachlorophenol

General remark:


Reported Reduction for Emissions to Air:
10.0
%
Reported Reduction for Discharges to Water:
65.0
%
NB Limited time series for emission data, 1990-1999.
See UK background documentation for loads and derivation of reductions.

Element
Hexachlorobenzene

General remark:


Reported Reduction for Emissions to Air:
40.0
%
Reported Reduction for Discharges to Water:
80.0
%
NB Limited time series for emissions, 1990-1999. Probable that the 50% emissions reduction target has been met for period 
1985-1999.

See UK background documentation for loads and derivation of reductions.

Element
Hexachlorobutadiene

General remark:


Reported Reduction for Discharges to Water:
70.0
%
See UK background documentation for loads and derivation of reduction.

Element
Carbon tetrachloride

General remark:


Reported Reduction for Emissions to Air:
40.0
%
Reported Reduction for Discharges to Water:
90.0
%
NB Emissions data currently available does not take into account the phase out of production under the Montreal Protocol. True 
reduction will be much greater than the 40% indicated. Therefore, 50% emissions reduction target has been met.

Element
Chloroform

General remark:



Reported Reduction for Discharges to Water:
85.0
%
See UK background documentation for loads and derivation of reductions.

Element
Tributyl-compounds

General remark:

Inputs low but indicate an increase over period 1993-1999.

Element
Triphenyl-compounds

General remark:


NB Inputs very low and no trend discernible. No agricultural./horticultural use as pesticide in 1985 or 1999.

Element
Trichloroethylene

General remark:


Reported Reduction for Emissions to Air:
35.0
%
Reported Reduction for Discharges to Water:
50.0
%
NB Reduced time series for emissions, 1990-1999, and for inputs, 1991-1999.

Element
Tetrachloroethylene

General remark:


Reported Reduction for Emissions to Air:
50.0
%
Reported Reduction for Discharges to Water:
70.0
%
Reduced time series.

Element
Trichlorobenzene

General remark:


Reported Reduction for Discharges to Water:
75.0
%
NB Emissions extremely low and no trend discernible.

Element
Dichloroethane, 1,2-

General remark:


Reported Reduction for Discharges to Water:
75.0
%
See UK background documentation for loads and derivation of reduction.

Element
Trichloroethane 1,1,1-

General remark:


Reported Reduction for Emissions to Air:
70.0
%
Reported Reduction for Discharges to Water:
65.0
%
Emissions currently available do not take into account phase out of production under the Montreal Protocol.

Element
Dioxines

General remark:


Reported Reduction for Emissions to Air:
70.0
%
No natioonal data available on inputs of dioxins.

Element
PAH

General remark:


Reported Reduction for Emissions to Air:
75.0
%
No national data available on inputs of PAHs.
2.3 Pesticides

2.3.1 Belgium

Element
Drins

General remark:

See reporting on sales figures.

Element
HCH

General remark:

See reporting on sales figures.

Element
DDT

General remark:

See reporting on sales figures.
Element
Trifluralin

General remark:

See reporting on sales figures.

Element
Endosulfan

General remark:

See reporting on sales figures.

Element
Simazine

General remark:

See reporting on sales figures.

Element
Atrazine

General remark:

See reporting on sales figures.

Element
Azinphos-ethyl

General remark:

See reporting on sales figures.

Element
Azinphos-methyl

General remark:

See reporting on sales figures.

Element
Fenitrothion

General remark:

See reporting on sales figures.

Element
Fenthion
General remark:

See reporting on sales figures.

Element
Malathion

General remark:

See reporting on sales figures.

Element
Parathion

General remark:

See reporting on sales figures.

Element
Parathion-methyl

General remark:

See reporting on sales figures.

Element
Dichlorovos

General remark:

See reporting on sales figures.
2.3.2 Denmark

Element
Drins

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Drins were used in 1985 (920 kg) for preservation of wood. The loss to water for 1985 was probably low. But as there was no 
consumption in 1999, the reduction is estimated at >90%.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
0
kg/year
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Building materials
0
kg/year

Gen. 003
Building materials general
0
kg/year

Remark:
Drins were not used in Denmark in 1999.
Element
HCH

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Consumption of HCH (lindane) in Denmark was 8350 kg in 1985. The loss to water for 1985 was probably low. But as there was no 
consumption in 1999, the reduction is estimated at >90%.


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
50
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
50
kg/year

Agricultural activities
50
kg/year

Gen. 001
Agricultural activities general
50
kg/year

Remark:
E.g. 50-60 kg. In 1985 8355 kg lindane was used in Denmark. Of these only about 1250 kg was used as crop spray, 

where evaporation may occur. Assumed that 4-5% evaporates.


Element
DDT

General remark:

DDT has not been used in Denmark in 1985 and 1999. No estimates of emissions or discharge has been found.

Element
Trifluralin

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Consumption in 1985 was about 60,000 kg. The loss to water for 1985 was probably low. But as there was no consumption in 1999, 
the reduction is estimated at >90%.

Element
Endosulfan

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Consumption of Endosulfan has decreased from 735 kg in 1985 to zero in 1999. Emission is estimated as negligible in 1985 because 
of the characteristics of the substance and the way of application. But as there was no consumption in 1999, the reduction is 

estimated at >90%.

Element
Simazine

General remark:
The estimates are based on a few analyses in Danish and southern rivers in Sweden in the beginning af the 1990'ties.
Data sources:
Mogensen, B.: og Spliid, N.H. (1995). Chemosphere vol. 31(8), 3977-3990.
Kreuger, J. (1998). Science of the Total Environment. Vol.216, 227-251.
Der er regnet med en vandløbskoncentration på 0,05 microg/l i 5 mdr (maj-sept.) og 0,01 microg/l i 7 måneder (okt.-april). 
Afstrømningen til Nordsøen er estimeret til 5000 mio. m3 i 1985 og 6600 mio. m3 i 1999.


1985
1999
Reduction
Recipient
Water
Sum LOA:
125
55
kg/year
56.0

 
Sum SOA:
0
0
kg/year
Year:
1985

 LOA
Load Oriented Approach
125
kg/year

Rivers
125
kg/year

1.0
Rivers general
125
kg/year

Remark:
E.g. 100-150. Measurements in rivers in Denmark and southern part of Sweden in the beginning of the nineties reveal 

about 0.05 ug/l in summer (5 months) and 0.01 ug/l in winter (7 months). The amount of water to North Sea is estimated at

 5000 million m3 in 1985.

Year:
1999


LOA
Load Oriented Approach
55
kg/year

Rivers
55
kg/year

1.0
Rivers general
55
kg/year

Remark:
E.g. 50-60 kg. Estimated from the emitted amount in 1985, the lower consumption in 1999 and the higher amount of river 

runoff.
Element
Atrazine

General remark:
Data sources:
As for simazine.
Men der er regnet med 0,1 mikrog/l i 5 måneder og 0,02 mikrog/l i 7 måneder.


1985
1999
Reduction
Recipient
Water
Sum LOA:
275
0
kg/year
100.0

 
Sum SOA:
0
0
kg/year
Year:
1985

LOA
Load Oriented Approach
275
kg/year

Rivers
275
kg/year

1.0
Rivers general
275
kg/year

Remark:
E.g. 250-300 kg. Measurements in rivers in Denmark and southern part of Sweden in the beginning of the nineties reveal 

about 0.1 ug/l in summer (5 months) and 0.02 ug/l in winter (7 months). The amount of water to North Sea is estimated at 

5000 million m3 in 1985.

Element
Azinphos-ethyl

General remark:


Azinphos-ethyl has not been used in Denmark in 1985 and 1999. No estimates or measurements has been found.

Element
Azinphos-methyl

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Azinphos-methyl was consumed in 1985. The loss to water for 1985 was probably low. But as there was no consumption in 1999, 
the reduction is estimated at >90%.

Element
Fenitrothion

General remark:


Reported Reduction for Discharges to Water:
90.0
%
Consumption of Fenitrothion was 2857 kg in 1985. The loss to water for 1985 was probably low. But as there was no consumption 
in 1999, the reduction is estimated at >90%.

Element
Fenthion

General remark:


Not used in Denmark in 1985 and 1999. No estimates or measurements has been found.
Element
Malathion

General remark:
Malathion is still used in Denmark. Discharge from other sources than the chemical industry is not known, but it is probably 
insignificant.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1200
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
1200
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
1200
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
1200
kg/year

Remark:
Direct emission from one plant.

Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year
   104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0
kg/year

Remark:
12 measurements were all below detection limit.
Element
Parathion

General remark:
Consumption of Parathion was about 95000 kg in 1985 and zero in 1999. Discharge from other sources than the chemical industry is 
not known, but it is probably insignificant.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
75
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
75
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
75
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
75
kg/year

Remark:
Emission from one plant directly into the North Sea.

Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0
kg/year

Remark:
69 measurements were all below detection limit.
Element
Parathion-methyl

General remark:
Has not been used in Denmark in 1985 and 1999, but it has been produced for export.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
20
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
20
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
20
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
20
kg/year

Remark:
Direct emission from one plant.

Year:
1999


SOA
Source Oriented Approach
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0
kg/year

Remark:
33 measurements were all below detectionlimit.

Element
Dichlorovos

General remark:


Consumption in Denmark of dichlorovos in 1999 was only 82 kg. Consumption in 1985 was probably higher. Discharge to water 
both years are unknown but probably negligible. 

Dichlorovos is banned from year 2000.

2.3.3 Germany

Element
HCH

1985
2000
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1489
497
kg/year
67
Year:
1985


SOA
Source Oriented Approach
1489
kg/year

Agricultural activities
508
kg/year

Gen. 001
Agricultural activities general
508
kg/year

Remark:
The lindane input following agricultural activities was calculated as the sum of  input via the pathways farmyard seepage 

and spraydrift, surface runoff, erosion and tile drainage.

1) Input via seepage on farmyards and spraydrift:

The calculation was carried out, using the method according to the ICPR by determining the masses of used lindane. It is 

assumed that a certain share of these masses (0,1 %) is entering surface waters via seepage on farmyards and spraydrift 

(expert judgement by ICPR). 

2)  Input via surface runoff:

The input via surface runoff due to the use of lindane was calculated as for the pathway seepage and spraydrift. 

Additionally the input from discharging rainwater was added. 

3)  Input via erosion

Emissions of lindane via erosion are determined using the sediment input into surface waters, the concentration of 

lindane in topsoil and an enrichment factor of lindane in eroded sediments.

4 ) Input via tile drainage

The input of lindane via tile drainage was calculated based on the method suggested by ICPR. According to the 

pathways seepage and spraydrift and surface runoff, the input of lindane via tile drainage was estimated as a share of the 

total applied mass of lindane. The share entering surface waters via tile drainage was assumed as 0,3 % 

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
116
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
116
kg/year

Remark:

Waste / Disposal
646
kg/year
   109.02
Waste water treatment (incl. storm water runoff)
646
kg/year

Remark:
Lindane input via waste water treatment plants (inclusive storm water runoff) was calculated as the sum of input via 

municipal wastewater treatment plants (MWWTP) and diffuse input from paved urban areas as input via separate sewers, 

combined sewer overflows, sewers not connected to a municipal waste water treatment plant and housholds connected 

neither to wastewater treatment plants nor sewers.

1) Input via MWWTP

The  total annual load discharged into the river systems via MWWTP was calculated by multiplication of average effluent

 concentrations and annual waste water flow.

2) Input via paved urban areas

2.1) Input via separate sewers

The emission of lindane via separate sewer systems was calculated using the atmospheric deposition and the urban area 

connected to separate sewer systems.

2.2) Input via combined sewer overflows

Combined sewer systems collect the input from households and rain water runoff from paved urban areas. During storm 

water events, the quantity of water which exceeds the realized storage volume is discharged to surface waters. The total 

input of lindane caused by combined sewer overflows was calculated using the atmospheric deposition,  the urban area 

connected to combined sewer systems, the load from households connected to combined sewer systems and the discharge 

rate. The discharge rate depends on the retention volume of the combined sewer. 

2.3) Input via sewers not connected to wastewater treatment plants

Lindane input from households and paved urban areas connected to a sewer system but not to a wastewater treatment 

plant were estimated using the atmospheric deposition, the urban area connected only to sewers and  the load from 

households connected to sewers but not to a MWWTP.

2.4) Input via households connected neither to wastewater treatment plants nor sewers

The input via households neither connected to wastewater treatment plants nor sewers was estimated using inhabitant 

specific outputs. The fraction of lindane retained during the passage in the soil was estimated as 80 %.


Other direct/diffuse Input
218
kg/year

Input via groundwater
67
kg/year

Remark:
Lindane input via groundwater was calculated from the product of groundwater outflow and a mean lindane 


concentration in groundwater.


Atmospheric deposition
151
kg/year


Remark: 
The direct input of lindane on the water surface area by atmospheric deposition was estimated by multiplication of the 


deposition rate of lindane and the total area of surface waters in a river basin.

Year:
2000


SOA
Source Oriented Approach
497
kg/year

Agricultural activities
46
kg/year

Gen. 001
Agricultural activities general
46
kg/year

Remark:
See 1985 except for the input via tile drainage: As lindane is not applied since 1998 the input via tile drainage in 1999 

was estimated using mean concentration in seepage water and the specific drainage flux.

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
2
kg/year

Waste / Disposal
299
kg/year

109.02
Waste water treatment (incl. storm water runoff)
299
kg/year

Remark:
See 1985

  Other direct/diffuse Input
150
kg/year

Input via groundwater
61
kg/year

Remark: See 1985.


Atmospheric deposition
89
kg/year


Remark: See 1985

2.3.4  Norway

Element
Drins
General remark:

No  known use of substances after 1985 and no known other emissions og discharges of the substance

Element
HCH

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions og discharges of the 
substance. Substance have been detected in RID-program.

Element
DDT

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known emissions og discharges of the 
substance. Substance have been detected in the environment, probably mainly from contaminated landfills.

Element
Trifluralin

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Endosulfan

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Simazine

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Atrazine

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Azinphos-ethyl

General remark:

No known use of substance and no known other emissions og discharges of the substance

Element
Azinphos-methyl

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Fenitrothion

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Malathion

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Parathion

General remark:

Figures are given in sales statistic report for year 1985. Not in use in 1999 and no other known  emissions or discharges of the 
substance.

Element
Parathion-methyl

General remark:

No  known use of substance after 1985 and no known other emissions og discharges of the substance
Element
Dichlorovos

General remark:
Sale statistics are given for the use in agriculture, aquaculture and as vetrinary medicine/biocide.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
25889
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
25889
kg/year

Agricultural activities
25889
kg/year

110.15
Processes specific aquaculture
25889
kg/year

Remark:
Use in fishfarming. Use=release
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Agricultural activities
0
kg/year

110.15
Processes specific aquaculture
0
kg/year

Remark:
Not in use in fishfarming from 1998.

2.3.5 Sweden

Element
Drins

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Drins have never been registered or used in Sweden.
Aldrin and Dieldrin were banned in 1970 and Endrin was banned in 1966.

Element
HCH

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Lindane was banned in Sweden in 1989.

Element
DDT

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
DDT was banned in Sweden in 1975.

Element
Trifluralin

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1986 and 1990. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 11800 kg (1986), 1300 kg (1990), 0 tonnes (1999).

Element
Endosulfan

General remark:



Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1987 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 1700 kg (1987), 2200 kg (1990). Endosulfan was banned in 1995.

Element
Simazine

General remark:


Reported Reduction for Emissions to Air:
88.0
%
Reported Reduction for Discharges to Water:
88.0
%
Reduction based on the decrease in use/import/production between the years 1986 and 1994. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 3300 kg (1986), 400 kg (1994).  Simazine was banned in 1995.

Element
Atrazine

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1987 and 1999. 
Source: Swedish National Chemicals Inspectorate Report 10/89.

The estimated emission of atrazine in 1987 was about 20 tonnes. Atrazine was banned in 1989.

Element
Azinphos-ethyl

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Source: Swedish National Chemicals Inspectorate Products Register database.
Has never been registered or used in Sweden.

Element
Azinphos-methyl

General remark:


Reported Reduction for Emissions to Air:
6.0
%
Reported Reduction for Discharges to Water:
6.0
%
Reduction based on the decrease in use/import/production between the years 1986 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Import/production: 1600 kg (1986), 1500 kg (1999).

Element
Fenitrothion

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1985 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database, Report 10/89.

Import/prduction: 40,5 tonnes (1985). Fentrothion has not been registered since 1991.

Element
Fenthion

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Source: Swedish National Chemicals Inspectorate Products Register database.
Used in very small amounts (less than 1 ton per year).

Element
Malathion

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1985 and 1999. 
Source: Swedish National Chemicals Inspectorate Report 10/89.

Malathion was banned in 1987. Import/production of malathion in 1985 was 6700 tons.

Element
Parathion

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Parathion was banned in Sweden in 1971.

Element
Parathion-methyl

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Has never been registered or used in Sweden.

Element
Dichlorovos

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Source: Swedish National Chemicals Inspectorate Products Register database.
Dichlorovos has not been used since 1990.

2.3.6 Switzerland

Element
Drins

General remark:


Reported Reduction for Emissions to Air:
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % (no input from point sources between 1985 and 1999: 0 kg/y)
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
HCH

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to AIR: 100%
Reduction for Discharges to WATER: 100% (no input from point sources between 1990 and 1999: 0 kg/y)

Manufacture, supply, import and use of HCH are prohibited in Switzerland under the Ordinance on Hazardous Substances of June 6, 

1986; actually no approved products for agricultural purposes in use; minor exceptions for the use of y-HCH (Lindane) in 

pharmaceutical products.

Element
DDT

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to AIR: 100%
Reduction for Discharges to WATER: 100% (no input from point sources between 1990 and 1999: 0 kg/y)

Manufacture, supply, import and use of DDT are prohibited in Switzerland under the Ordinance on Hazardous Substances of June 6, 

1986.

Element
Trifluralin

General remark:


Reported Reduction for Emissions to Air:
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; 1990, 1995 and 1999: 0 kg/y)

Explanation: Data on Trifluralin inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available 

only for 1999!

Estimated input from diffuse sources (agricultural use) for 1995: 10 - 50 kg/y  (ICPR Report 1996)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Endosulfan

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no inputs from point sources between 1985 and 1999: 0 kg/y)

Data on estimation of Endosulfan inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available for

1988 and 1995:

Estimated input from diffuse sources (agricultural use) for 1988: < 10 kg/y  (ICPR Report 1992)

Estimated input from diffuse sources (agricultural use) for 1995: < 10 kg/y  (ICPR Report 1996)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Simazine

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reported reduction for Emissions to WATER took place between 1985 and 1995: 100 % , calculated with input data from point 
sources only (industry and municipal waste water treatment plants MWWTP; no inputs from point sources between 1990 and 1992: 

0 kg/y = below detection limit

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Atrazine

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1990, 1992, 1995 and 1999: 0 kg/y)
Data on estimation of Atrazin inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available for 
1988 and 1995:
Estimated input from diffuse sources (agricultural use) for 1988: 500 - 1000 kg/y  (ICPR Report 1992)
Estimated input from diffuse sources (agricultural use) for 1995: 100 - 500 kg/y  (ICPR Report 1996)
Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
0
20000
kg/year
Year:
1999


SOA
Source Oriented Approach
20000
kg/year

Agricultural activities
20000
kg/year

Gen. 001
Agricultural activities general
20000
kg/year

Remark:
Amount of pesticide used x Loss factor

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Gen. 006
Industrial activities general (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

Waste / Disposal
0
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0
kg/year

Element
Azinphos-ethyl

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no inputs from point sources 1992, 1995 and 1999: 0 kg/y)

Data on emissions from diffuse sources: 1999: 0 kg/y (Azinphos-ethyl is not approved for use in agriculture in Switzerland.)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Azinphos-methyl

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste water treatment plants MWWTP; no input from point sources 1992, 1995 and 1999: 0 kg/y)

Data on estimation of Azinphos-methyl inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available for 1988 and 1995:

Estimated input from diffuse sources (agricultural use) for 1988: < 10 kg/y  (ICPR Report 1992)

Estimated input from diffuse sources (agricultural use) for 1995: < 10 kg/y  (ICPR Report 1996)

Estimatd input from diffuse sources (agricultural use) for 2000: 0 kg/y pesticide currently not in use !

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Fenitrothion

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1992, 1995 and 1999: 0 kg/y)

Data on estimation of Fenitrothion inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available 

only for 1995:

Estimated input from diffuse sources (agricultural use) for 1995: < 1 kg/y (ICPR Report 1996)

Estimated input from diffuse sources (agricultural use) for 2000: 0 kg/y pesticide currently not in use !

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Fenthion

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1990, 1992, 1995 and 1999: 0 kg/y)

Data on emissions from diffuse sources: 1985 - 1999: 0 kg/y (Fenthion is not approved for use in agriculture in Switzerland.)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

In Switzerland Fenthion is only approved for veterinary uses for the the control of lice on cats and dogs (usage in Switzerland < 50 

kg/y)

Element
Malathion

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1992, 1995 and 1999: 0 kg/y)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Data on emissions from diffuse sources: 1992 - 1999: 0 kg/y (Malathion is not approved for use in agriculture in Switzerland.)

In Switzerland Malathion is only approved for private use as an insecticide indoors.

Element
Parathion

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1995, 1990, 1992, 1995 and 1999: 0 kg/y)

Data on estimation of Parathion inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available for 

1988 and 1995:

Estimated input from diffuse sources (agricultural use) for 1988: < 10 kg/y  (ICPR Report 1992)

Estimated input from diffuse sources (agricultural use) for 1995: < 10 kg/y  (ICPR Report 1996)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.

Element
Parathion-methyl

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1990, 1992, 1995 and 1999: 0 kg/y)

Data on emissions from diffuse sources: 1985 - 1999: 0 kg/y (Parathion-methyl is not approved for use in agriculture in Switzerland.)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.
Element
Dichlorovos

General remark:



Reported Reduction for Discharges to Water:
100.0
%
Reduction for Discharges to WATER: 100 % , calculated with input data from point sources only (industry and municipal waste 
water treatment plants MWWTP; no input from point sources 1990, 1992, 1995 and 1999: 0 kg/y)

Data on estimation of Dichlorvos inputs from diffuse sources (agricultural activities; dircect atmospheric deposition) are available for

 1988 and 1995:

Estimated input from diffuse sources (agricultural use) for 1988: < 10 kg/y  (ICPR Report 1992)

Estimated input from diffuse sources (agricultural use) for 1995: < 10 kg/y  (ICPR Report 1996)

Data refer to inputs to waters of the Rhine watershed downstream of the lakes inside Switzerland.
2.3.7  The Netherlands

Element
Drins


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
55
0.9
kg/year
98.4
Year:
1985


SOA
Source Oriented Approach
55
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
55
kg/year

105.09.95
Pesticides
55
kg/year
Year:
1999


SOA
Source Oriented Approach
0.9
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.9
kg/year

105.09.95
Pesticides
0.9
kg/year
Element
HCH


1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
885
1374
kg/year
-55.3
Year:
1985


SOA
Source Oriented Approach
885
kg/year

Agricultural activities
885
kg/year

110.06
Use of pesticides and limestone
885
kg/year

Remark:
Discharge = Quantity per year * Product Content * Distribution factor

Year:
1999


SOA
Source Oriented Approach
1374
kg/year

Agricultural activities
1374
kg/year

110.06
Use of pesticides and limestone
1374
kg/year

Remark:
Discharge = Quantity per year * Product Content * Distribution factor


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
269.4
212.1
kg/year
21.3
Year:
1985


SOA
Source Oriented Approach
269.4
kg/year
  Agricultural activities
175
kg/year

110.06
Use of pesticides and limestone
175
kg/year

Households
9
kg/year

113.01
Household consumption and similar processes
9
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.4
kg/year

104.09/105.0
Characteristic processes in the manufacture of chemicals, chemical products and man-made fibres
0.4
kg/year

Waste / Disposal
85
kg/year

109.02
Waste water treatment (incl. storm water runoff)
85
kg/year
Year:
1999


SOA
Source Oriented Approach
212.1
kg/year

Agricultural activities
212
kg/year

110.06
Use of pesticides and limestone
212
kg/year

Households
0
kg/year

113.01
Household consumption and similar processes
0
kg/year

Waste / Disposal
0.1
kg/year

109.02
Waste water treatment (incl. storm water runoff)
0.1
kg/year
Element
DDT


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
6.3
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
6.3
kg/year

Households
3
kg/year

113.01
Household consumption and similar processes
3
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.3
kg/year

105.09.95
Pesticides
0.3
kg/year

Waste / Disposal
3
kg/year

109.02
Waste water treatment (incl. storm water runoff)
3
kg/year
Year:
1999


SOA
Source Oriented Approach
0
kg/year
  Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

105.09.95
Pesticides
0
kg/year
Element
Trifluralin


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
20
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
20
kg/year

Agricultural activities
20
kg/year

110.06
Use of pesticides and limestone
20
kg/year
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Agricultural activities
0
kg/year

110.06
Use of pesticides and limestone
0
kg/year
Element
Endosulfan


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
300.2
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
300.2
kg/year

Agricultural activities
300
kg/year

110.06
Use of pesticides and limestone
300
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.2
kg/year

105.09.95
Pesticides
0.2
kg/year
Year:
1999


SOA
Source Oriented Approach
0
kg/year

Agricultural activities
0
kg/year

110.06
Use of pesticides and limestone
0
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year
   105.09.95
Pesticides
0
kg/year
Element
Simazine


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
328
165
kg/year
49.7
Year:
1985


SOA
Source Oriented Approach
328
kg/year

Agricultural activities
4
kg/year

110.06
Use of pesticides and limestone
4
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
324
kg/year

107.06
Use of pesticides (other than agriculture and forestry)
324
kg/year

Remark:
Mainly application on paved surfaces
Year:
1999


SOA
Source Oriented Approach
165
kg/year

Agricultural activities
154
kg/year

110.06
Use of pesticides and limestone
154
kg/year

Remark:
preliminary figures

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
11
kg/year

107.06
Use of pesticides (other than agriculture and forestry)
11
kg/year

Remark:
Mainly application on public green area
Element
Atrazine


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1137
632
kg/year
44.4
Year:
1985


SOA
Source Oriented Approach
1137
kg/year

Agricultural activities
1095
kg/year

110.06
Use of pesticides and limestone
1095
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
42
kg/year

107.06
Use of pesticides (other than agriculture and forestry)
42
kg/year

Remark:
Mainly application on paved surfaces

Year:
1999


SOA
Source Oriented Approach
632
kg/year
  Agricultural activities
632
kg/year

110.06
Use of pesticides and limestone
632
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0
kg/year

107.06
Use of pesticides (other than agriculture and forestry)
0
kg/year
Element
Azinphos-methyl


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
53
4
kg/year
92.5
Year:
1985


SOA
Source Oriented Approach
53
kg/year

Agricultural activities
53
kg/year

110.06
Use of pesticides and limestone
53
kg/year
Year:
1999


SOA
Source Oriented Approach
4
kg/year

Agricultural activities
4
kg/year

110.06
Use of pesticides and limestone
4
kg/year
Element
Fenitrothion


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
9.2
0
kg/year
100.0
Year:
1985


SOA
Source Oriented Approach
9.2
kg/year

Agricultural activities
8
kg/year

110.06
Use of pesticides and limestone
8
kg/year

Households
1
kg/year

Gen. 004
Household general
1
kg/year

Remark:
Application on cockroach destruction in houses

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
0.2
kg/year

105.09.95
Pesticides
0.2
kg/year
Year:
1999

 SOA
Source Oriented Approach
0
kg/yea

Agricultural activities
0
kg/year

110.06
Use of pesticides and limestone
0
kg/year

Households
0
kg/year

Gen. 004
Household general
0
kg/year
Element
Malathion


1985
1999
Reduction

Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
1
1
kg/year
0.0
Year:
1985


SOA
Source Oriented Approach
1
kg/year

Agricultural activities
1
kg/year

110.06
Use of pesticides and limestone
1
kg/year
Year:
1999


SOA
Source Oriented Approach
1
kg/year

Agricultural activities
1
kg/year

110.06
Use of pesticides and limestone
1
kg/year
Element
Parathion


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
210
37
kg/year
82.4
Year:
1985


SOA
Source Oriented Approach
210
kg/year

Agricultural activities
210
kg/year

110.06
Use of pesticides and limestone
210
kg/year
Year:
1999


SOA
Source Oriented Approach
37
kg/year

Agricultural activities
37
kg/year

110.06
Use of pesticides and limestone
37
kg/year
Element
Dichlorovos


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
24
4
kg/year
83.3
Year:
1985


SOA
Source Oriented Approach
24
kg/year

Agricultural activities
24
kg/year

110.06
Use of pesticides and limestone
24
kg/year
Year:
1999


SOA
Source Oriented Approach
4
kg/year

Agricultural activities
4
kg/year

110.06
Use of pesticides and limestone
4
kg/year

2.3.8 United Kingdom

Element
Drins

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Inputs very low and trend not discernible. Reduction based on use data.
See UK background documentation for loads and derivation of reduction.

Element
HCH

General remark:


Reported Reduction for Emissions to Air:
65.0
%
Reported Reduction for Discharges to Water:
70.0
%
See UK background documentation for loads and derivation of reductions.

Element
DDT

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Inputs very low and no trend discernible. Reuction based on use.
See UK background documentation for loads and derivation of reduction.

Element
Trifluralin

General remark:


Reported Reduction for Discharges to Water:
-58.0
%
NB Inputs very low and no trend discernible. Use data incicates order of 60% increase.
See UK background documentation for more information.

Element
Endosulfan

General remark:


Reported Reduction for Discharges to Water:
88.0
%
NB Inputs very low and not trend discernible. Reduction based on use data.

Element
Simazine

General remark:


Reported Reduction for Discharges to Water:
60.0
%
See UK background documentation for loads and derivation of reduction.

Element
Atrazine

General remark:


Reported Reduction for Discharges to Water:
85.0
%
See UK background documentation for loads and derivation of reduction.

Element
Azinphos-ethyl

General remark:


Inputs very low and no trend disceranable. No use as pesticide in 1985 or 1999.

Element
Azinphos-methyl

General remark:


Reported Reduction for Discharges to Water:
100.0
%
NB Inputs very low and no trend discernible. Reduction based on changes in use.

Element
Fenitrothion

General 
Reported Reduction for Emissions to Air:
%
remark:
Reported Reduction for Discharges to Water:
71.0
%
NB Inputs very low and no trend discernible. Reduction based on changes in use.

Element
Fenthion

General remark:


NB Inputs very low and no trend discernible. No pesticide use in 1985 or 1999.

Element
Malathion

General remark:


Reported Reduction for Discharges to Water:
80.0
%
NB Inputs very low and no trend discernible. Reduction based on changes of use.

Element
Parathion

General remark:


Reported Reduction for Discharges to Water:
100.0
%
Inputs very low and no trend discernible. Reductions based on changes in use.

Element
Parathion-methyl

General remark:


NB Inputs very low and no trend discernible. No use as pesticide in 1985 or 1999.

Element
Dichlorovos

General remark:


Reported Reduction for Discharges to Water:
83.0
%
NB Inputs are small but show an increase over the period 1991-1999. Reduction based on use in mariculture which has been a larger 
source for dichlorvos entering marine waters.

2.4 Optional substances

2.4.1 Denmark

Element
Brominated flame 

General remark:
No Danish measurements have been found, but figures originate from a mass flow analysis for 1997.
No estimates have been found for emissions from waste handling - especially of electronic waste.

1985
1999
Reduction
Recipient
Air
Sum LOA:
0
0
kg/year
 

 
Sum SOA:
0
930
kg/year
Year:
1999


SOA
Source Oriented Approach
930
kg/year

Industrial activities (Covered by the IPPC-Directive 96/61/EC.)
890
kg/year

107.03
Chemical products manufacturing or processing
40
kg/year

Remark:
that is max 40 kg/year.

Loss factor for closed processes: 0.002%

loss factor for open processes for foamed articles: 0.02%


107.05.08
Electrical/electronic equipment
850
kg/year

Remark:
The range is estimated at 200-1500 kg/year. It is estimated from the accumulated amount of flame retardants in products in 

service in Denmark 1997, and different emission factors depending on type of flame retardant.

Waste / Disposal
40
kg/year

109.03
Waste incineration and pyrolysis
40
kg/year

Remark:
That is max 40 kg/year


1985
1999
Reduction
Recipient
Water
Sum LOA:
0
0
kg/year
 


Sum SOA:
0
5
kg/year
Year:
1999


SOA
Source Oriented Approach
5
kg/year

Waste / Disposal
5
kg/year

109.02
Waste water treatment (incl. storm water runoff)
5
kg/year

Remark:
E.g. 1-10 kg. Based on mass flow analysis. It is assumed that 20% of the total discharges in Denmark is directed to the 

North Sea.

2.4.2 Sweden

Element
Nonylphenols/ethoxylate

General remark:


Reported Reduction for Emissions to Air:
92.0
%
Reported Reduction for Discharges to Water:
92.0
%
Reduction based on the decrease in use/import/production between the years 1990 and 1999. 
Source: Swedish National Chemicals Inspectorate.

Amounts used of NPE: 3000-3500 tons (1990), 227 tons (1999).

Element
Brominated flame 

General remark:


Reported Reduction for Emissions to Air:
20.0
%
Reported Reduction for Discharges to Water:
20.0
%
Reduction based on the decrease in use/import/production between the years 1993 and 1999. 
Source: Swedish National Chemicals Inspectorate Products Register database.

Amounts used of PBDE + TBBPA+ HBCD: 0.5 ton (1993), 0.4 ton (1999).

Element
Short chained 

General remark:


Reported Reduction for Emissions to Air:
98.0
%
Reported Reduction for Discharges to Water:
98.0
%
Reduction based on the decrease in use/import/production between the years 1986 and 2000. 
Source: National Chemicals Inspectorate Report 10/89, Products Register database.

Amounts used: 600-1000 tons (1986) and 11 tons (2000).

Element
Musk xylenes

General remark:

Source: National Chemicals Inspectorate Products Register database.
Amounts used: 0 ton (1990), 0.01 tons (1999).

Element
Trichlorobenzene

General remark:


Reported Reduction for Emissions to Air:
100.0
%
Reported Reduction for Discharges to Water:
100.0
%
Reduction based on the decrease in use/import/production between the years 1992 and 1999. 
Source: National Chemicals Inspectorate Products Register database.

Amounts used: 1 ton (1992), 0 ton (1999).

3 Substances used as pesticides and biocides where there has been set a 50% reduction target and for the 5 specific substances where the use should be substituted 
(ED, Annex 2, 4.1 viii)

3.1 Belgium


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
142000
164180
-15.6%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
Azinphos-ethyl
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)
Substance:
Azinphos-methyl
3000
0
100.0%
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
DDT
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)
Substance:
Dichlorovos
17380
40395.61
-132.4%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)
Substance:
Drins (aldrin, dieldrin, 
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

endrin)
Substance:
Endosulfan
17190
18076.8
-5.2%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
Fenitrothion
700
995.15
-42.2%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

Sales 1985 
Sales 1999 
Reduction
Phased



kg/year
kg/year
 out 

Substance:
Fenthion
2900
0
100.0%
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
HCH (alfa, beta and 
50500
41518
17.8%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

gamma (lindane))
The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.
Substance:
Hexachlorobenzene 
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

(HCB)
Substance:
Malathion
9000
13523
-50.3%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
Parathion
21000
14738
29.8%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
Parathion-methyl
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)
Substance:
PCP 
0
0
Yes
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

(Pentachlorphenol)
Substance:
Simazine
29005
27839
4.0%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.

Substance:
TBT-compounds
18700
18700
0.0%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

These data are an average. The range is 14400-23000

Substance:
TPT-compounds
35700
84193
-135.8%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)
Substance:
Trifluralin
4300
15110.4
-251.4%
No
Remarks:
2000 data (the contribution from agricultural uses is based on 1999 figures)

The 1985 data are a maximum estimation; all these 1985 data should be read as "< " to them.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Nonylphenols/ethoxyla
No


tes (Optional)
Substance:
Brominated flame 
No


retardants (Optional)
Substance:
Short chained 
No


chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)

3.2 Denmark


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
105823
Yes
Remarks:
Banned in 1994.
Substance:
Azinphos-ethyl
No
Remarks:
Never been authorised.
Substance:
Azinphos-methyl
1308
Yes
Remarks:
The amount stated is from 1986. Last sale in 1996.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
DDT
Yes
Remarks:
Banned in 1984.
Substance:Dichlorovos
3003
82
97.3%
Yes
Remarks:
The amount stated is from 1986. Banned in 1999.
Substance:
Drins (aldrin, dieldrin, 
920
Yes
Remarks:
Endrin has never been authorised, aldrin withdrawn in 1963, dieldrin last sale in 1988.

endrin)
Substance:
Endosulfan
735
Yes
Remarks:
Last sale in 1994.
Substance:
Fenitrothion
2857
0
100.0%
No
Remarks:
Latest sale in 1992.
Substance:
Fenthion
No
Remarks:
Never been authorised.
Substance:
HCH (alfa, beta and 
8355
Yes
Remarks:
Banned in 1994.

gamma (lindane))
Substance:
Hexachlorobenzene 
No
Remarks:
Never been authorised.

(HCB)
Substance:
Malathion
8638
7687
11.0%
No

Substance:
Parathion
95406
Yes
Remarks:
Last sale in 1990.
Substance:
Parathion-methyl
Yes
Remarks:
Last sale in 1980.

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
PCP 
Yes
Remarks:
Last sale in 1984.

(Pentachlorphenol)
Substance:
Simazine
56771
18810
66.9%
No

Substance:
TBT-compounds
67704
38351
43.4%
No
Remarks:
The 67704 kg/year is sale/consumption in 1988. It covers an estimation of TBT in 

antifoulings of 25000-50000kg/year. It is not clear whether polymers are included in this 


estimate. In 1988 17704 kg organotin was sold as wood preservatives.


The 38351 kg/year in 1999 covers:


In antifoulings: 2000-3000 kg/year of TBTO and 19500-29300 kg/year TBT in TBT 


methacrylate polymer presuming that about 50% of the polymer is TBT. Since 1991 organotin 


compounds have been banned on yachts < 25 m. In wood preservatives: 6051 kg/year. 


Organotin compounds in wood preservatives have been phased out since 1999 and no sale is 


allowed after 2000.

Substance:
TPT-compounds
10000
No
Remarks:
The 10000kg/year is a maximum estimate from 1988. No data from 1999.
Substance:
Trifluralin
60019
Yes
Remarks:
Banned in 1997.
Substance:
Nonylphenols/ethoxyla
No


tes (Optional)
Substance:
Brominated flame 
No


retardants (Optional)
Substance:
Short chained 
No


chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)
3.3 France


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
7990000
3143000
60.7%
No
Remarks:
The doses haves been reduced in agricultural zones (betwwen 1000 g/ha and 500 g/ha 

depending of the regions).


Atrazine is banned  in non-agricultural zones.


The sales reported for the 1985 correspond to the triazines.

Substance:
Azinphos-ethyl
73000
Yes
Remarks:
The sales reported for 1985 are the total of the sales for the azinphos-ethyl and 

azinphos-methyl.

Substance:
Azinphos-methyl
73000
22000
69.9%
No
Remarks:
The sales reported for 1985 are the total of the sales for the azinphos-ethyl and 

azinphos-methyl.

Substance:
DDT
0
0
Yes

Substance:
Dichlorovos
175000
105000
40.0%
No

Substance:
Drins (aldrin, dieldrin, 
0
0
Yes


endrin)
Substance:
Endosulfan
449000
210000
53.2%
No

Substance:
Fenitrothion
422000
64000
84.8%
No
Remarks:
The sales reported for 1985 are the total of the sales for all the organophosphorus.
Substance:
Fenthion
422000
6000
98.6%
No
Remarks:
The sales reported for 1985 are the total of the sales for all the organophosphorus.
Substance:
HCH (alfa, beta and 
1881000
0
100.0%
Yes


gamma (lindane))

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Hexachlorobenzene 
0
0
Yes


(HCB)
Substance:
Malathion
73000
24000
67.1%
No

Substance:
Parathion
299000
96000
67.9%
Yes
Remarks:
Phased-our for parathion-ethyl.

The sales reported for 1985 are the total of the sales for the parathion and parathion-methyl.

Substance:
Parathion-methyl
299000
150000
49.8%
No
Remarks:
The sales reported for 1985 are the total of the sales for the parathion and parathion-methyl.
Substance:
PCP 
0
0
Yes
Remarks:
Phased-out as pesticide.

(Pentachlorphenol)
Substance:
Simazine
7990000
107000
98.7%
No
Remarks:


The sales reported for the 1985 correspond to the triazines.

Substance:
TBT-compounds
299000
0
100.0%
Yes
Remarks:
Phased-out as pesticides.

The sales reported for 1985 are the total of the sales for the TBT-compounds and 


TPT-compounds.

Substance:
TPT-compounds
299000
0
100.0%
Yes
Remarks:
The sales reported for 1985 are the total of the sales for the TBT-compounds and 

TPT-compounds.

Substance:
Trifluralin
1141000
1600000
-40.2%
No

Substance:
Nonylphenols/ethoxyla
No


tes (Optional)
Substance:
Brominated flame 
No


retardants (Optional)

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Short chained 
No


chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)
3.4 Germany


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
Yes
Remarks:
Atrazine has been used at > 500 t/a in 1988, it is banned since 1992 by the Ordinance on the 

Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992..

Substance:
Azinphos-ethyl
Yes
Remarks:
Azinphos-ethyl is not registered for use as plant protection product in Germany since 1993.
Substance:
Azinphos-methyl
Yes
Remarks:
Azinphos-methyl is not registered in Germany since 1995.

It was used at approximately 10 - 50 tonnes in 1988.

Substance:
DDT
Yes
Remarks:
Banned by the DDT-Law of 7.8.1972, which was later transferred into the Prohibition of Chemicals 


Ordinance of 14.10.1993: DDT and formulations prepared with DDT may not be marketed. Exceptions for the synthesis of other products have to be approved by the competent authorities. – Applies to DDT and its isomers.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Dichlorovos
15000
16000
-9 %
No
Remarks:
Dichlorvos is still registered in Germany. As in Germany sales figures are confidential only 
estimates can be given. The figures relate to all of Germany and the years 1988 and 1999. They are only categories (10-15 t/a in 1988 and < 116 t/a in 1999).

Substance:
Drins (aldrin, dieldrin, 
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

endrin)
Substance:
Endosulfan
Yes
Remarks:
Endosulfan is not registered in Germany since 1992.

It was used in 1988 at < 10 t/a.

Substance:
Fenitrothion
Yes
Remarks:
Fenitrothion was not registered in Germany since th early 80ies at least.
Substance: Fenthion                      4000                0                    Yes Remarks:
The authorisation of Fenthion expired on 31 October 1998. The figures relate to all of Germany and the       

                                                                                                                                                                                        years 1988 and 1999. They are only categories (3-4 t/a in 1988). 

Substance:
HCH (alfa, beta and 
0
Yes
Remarks:
Lindane is currently  restricted in use. Lindane is however not registered since the end of 

gamma (lindane))
1997 as a plant protection product in Germany. No applications have been made for 

re-registration.


The other HCH isomers are banned by the Ordinance on the Use for Plant Protection, 


Bundesgesetzblatt I, 1887, 1992.


As in Germany detailed information on pesticide quantities used are confidential, only very 


approximate figures can be given. In an OSPAR Document on the use of pesticides in 


agriculture (1996) a tonnage of < 50 t for 1993/94 is reported. No tonnages have been 


reported to OSPAR on non agricultural uses (1999).


However a detailed qunatification of sources has been carried out demonstrating a reduction 


of 64.6 % to the water compartment.

Substance:
Hexachlorobenzene 
Yes
Remarks:
Hexachlorbenzene is completely banned for use as a plant protection product. Following the 

(HCB)
ban as an additive in plant protection products in 1975, no significant quantities of HCB 

were contained any more in plant protection agents in the Federal Republic of Germany after 


1978. It was registered until 1973. In the German Democratic Republic the use of HCB in 


agriculture was discontinued after 1984, was however registered until the late 70’ as a by 


product in a formulation (Source: UBA Texte 75/98, personal communication BBA, 2000).

Substance:
Malathion
Yes
Remarks:
Malathion is not registered since 93.

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance: Parathion
 125000 
80000
37.0%
No
Remarks:
For Parathion only estimates can be given. Whereas in 1988 for all of Germany. 115-125 tonnes have 
                                                            
been  reported the figures for 1999 are between 70 - 80 tonnes. The authorisation is due to expire on 08 


January 2002.

Substance:
Parathion-methyl
53000
26000
53.0%
No
Remarks:
Parathiom-methyl is still registered in Germany. In 1988 for all of Germany an estimate of 48-53 

tonnes is given whereas in 1999 a range of  - 22-26 tonnes has been reported. The authorisation is due 


to expire on 08 January 2002.

Substance:
PCP 
Yes
Remarks:
In 1989, the use and production of PCP was completely banned in Germany.

(Pentachlorphenol)
Substance:
Simazine
Yes
Remarks:
Simazine is not registered in Germany since 1991.
Substance:
TBT-compounds
No
Remarks:
TBT compounds are used mainly as antifoulings and for wood protection. The use of TBT in 

agriculture is not allowed and indeed seems to have disappeared.

Substance: TPT-compounds                                                                              No Remarks:
 The registration was omitted for two months in 2000. In 1996 a quantity of <100 t/a used in agriculture 


 was reported to OSPAR. The authorisation has expire on 09 August 2001.

Substance:
Trifluralin
315000
102000
69.0%
No
Remarks:
Trifluralin is registered in Germany. In 1988 for all of Germany a range of 305-315 tonnes and in 1999 









                   a range of 92-102 tonnes has been reported.  

Substance:
Nonylphenols/ethoxyla
No


tes (Optional)
Substance:
Brominated flame 
No


retardants (Optional)


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Short chained 
No


chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)
3.5 Norway


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
1605
0
100.0%
Yes
Remarks:
Re-registration was denied in 1988 due to persistency in soil and

water and low adsorption in soil. Allowed to use until 1990.

Substance:
Azinphos-ethyl
0
0
Yes
Remarks:
Not registered used in Norway
Substance:
Azinphos-methyl
2250
2277
-1.2%
No

Substance:
DDT
1460
0
100.0%
Yes
Remarks:
Banned in 1987 after wishes from the Ministry for Agriculture. Use was

allowed until 1989.

Substance:
Dichlorovos
27526
3005
89.1%
No
Remarks:
This figures indclude:

1985: Fishfarming 25889 kg, vetrinary medicine/biocide 1500 kg, pesticide 137 kg


1999: Fishfarming 0 kg, vetrinary medicine/biocide 2000 kg, pesticie 1005 kg


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Drins (aldrin, dieldrin, 
0
0
Yes
Remarks:
Endrin was banned in 1966 due to carcinogenic effects

endrin)
Substance:
Endosulfan
1481
0
100.0%
Yes
Remarks:
Re-registration was denied in 1994. Use was allowed until 1998.
Substance:
Fenitrothion
3712
0
100.0%
Yes
Remarks:
Re-registration was denied in 1994. Use was allowed until 1998.
Substance:
Fenthion
2801
1070
61.8%
No

Substance:
HCH (alfa, beta and 
3366
0
100.0%
Yes
Remarks:
Withdrawn from  marked from 1992

gamma (lindane))
Substance:
Hexachlorobenzene 
0
0
Yes


(HCB)
Substance:
Malathion
472
0
100.0%
Yes
Remarks:
Withdrawn from  pesticide marked from 1989. Also some minor use as biocide and in 

medicine.

Substance:
Parathion
403
0
100.0%
Yes
Remarks:
Withdrawn from  marked from 1993
Substance:
Parathion-methyl
0
0
Yes

Substance:
PCP 
11000
0
100.0%
Yes
Remarks:
Never approved as pesticide. Used as biocide (preservartive for wood and other materials). No

(Pentachlorphenol)
 known use in Norway after 1992. No figures for import of treated materials.
Substance:
Simazine
4837
0
100.0%
Yes
Remarks:
Withdrawn from the marked by the Norwegian importer in 1995. Use

was allowed until 1997.

Substance:
TBT-compounds
0
0
Yes
Remarks:
Not in use as pesticide, but in biocidal products

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
TPT-compounds
0
0
Yes
Remarks:
Not in use as pesticide, but minor use in biocides have been reported.
Substance:
Trifluralin
3695
0
100.0%
Yes
Remarks:
Banned in 1994 due to high persistency

and bioaccumulation

Substance:
Nonylphenols/ethoxyla
215000
No
Remarks:
Figures for 1985 are not avalable. In 1995 the use was apr. 640 tonns. Figure for 1999 does 

tes (Optional)
not include minor uses in cosmetics and pesticides.
Substance:
Brominated flame 
434000
No
Remarks:
No figures can be given for 1985. Use has been estimated for 1998 to be in the range of 

retardants (Optional)
434-660 tonns.
Substance:
Short chained 
15600
No
Remarks:
No estimates can be given for 1985, but use in 1991 has been estimated to 200 000 kg. 

chlorinated paraffins 
Figures given are for 1998.

(Optional)
Substance:
Musk xylenes 
630
No
Remarks:
Use in 1985 can not be estimated. Use of CAS 81-15-2 and 81-14-1. Figures does not include 

(Optional)
cosmetics and imported chemical products with low concentration of musk xylenes.
Substance:
Trichlorobenzene 
0
Yes
Remarks:
No known use in 1999. Not used as pesticide in 1985, but other uses can not be excluded but

(Optional)
 figures can not be given.
3.6 Sweden


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
20000
0
100.0%
Yes
Remarks:
Banned in 1989.

In Sweden 20,3 tonnes were used in 1987 and 19,9 tonnes in 1988.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Azinphos-ethyl
0
0
Yes
Remarks:
Never registered or used
Substance:
Azinphos-methyl
1600
1500
6.3%
No
Remarks:
Data is for 1986 and 1999. Still approved for usage. Source: Swedish National Chemicals Inspectorate.
Substance:
DDT
0
0
Yes
Remarks:
Banned in 1975.
Substance:
Dichlorovos
0
Yes
Remarks:
Has not been registered since 1991.
Substance:
Drins (aldrin, dieldrin, 
0
0
Yes
Remarks:
Drins never registerd or used. Dieldrin banned 1970. Endrin banned 1966. Aldrin banned 

endrin)
1970.
Substance:
Endosulfan
1900
0
100.0%
Yes
Remarks:
Banned in 1995. Data is for 1987 and 1999. Amount sold in 1995 was 2200 kg.
Substance:
Fenitrothion
40500
0
100.0%
Yes
Remarks:
Data is for 1985 and 1999. It has not been registered since 1991.
Substance:
Fenthion
0
0
Yes
Remarks:
Data is for 1986 and 1999. It is used in very small amouts (less than 1 ton/year). Banned in 1999.  

Source: Swedish National Chemicals Inspectorate.

Substance:
HCH (alfa, beta and 
2800
0
100.0%
Yes
Remarks:
Data are for 1987 and 1999 for Lindane. Lindane was later banned (1989).

gamma (lindane))
HCH never registered or used.
Substance:
Hexachlorobenzene 
0
0
Yes
Remarks:
Banned 1980.

(HCB)
Substance:
Malathion
6700
0
100.0%
Yes
Remarks:
Banned in 1987. Data is for 1985 and 1999.
Substance:
Parathion
0
0
Yes
Remarks:
Banned in 1971.

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Parathion-methyl
0
0
Yes
Remarks:
Never registered or used.
Substance:
PCP 
0
0
Yes
Remarks:
Banned 1978.

(Pentachlorphenol)
Substance:
Simazine
5900
0
100.0%
Yes
Remarks:
Banned in 1995. Data is for 1985 and 1999. Amount sold in 1994 was 400 kg.
Substance:
TBT-compounds
9900
3300
66.7%
Yes
Remarks:
Data are for 1986 and 1999. Data for 1986 include uses as wool preservatives, which is no 

longer allowed.


Since 1992, anti fouling paints containing organotin compounds may not be imported or 


handled without approval by the National Chemicals Inspectorate. 

Substance:
TPT-compounds
0
0
Yes
Remarks:
Has been used in an imported pesticide at the amount of 1,2 g/l of the product.
Substance:
Trifluralin
2400
0
100.0%
Yes
Remarks:
Data are for 1985 and 1999. In 1990, 1300 kg were sold.
Substance:
Nonylphenols/ethoxyla
1000000
353000
64.7%
Yes
Remarks:
Data are for 1988 (NP)  and 1999 (?). 

tes (Optional)


Nonylphenol is no longer produced in Sweden and the small amount needed in the 


production of nonylphenolethoylates is imported.

The use of nonylphenoletoxylates has decreased by more than 90% during the past decade

Substance:
Brominated flame 
670000
410000
38.8%
No
Remarks:
The data refers to the years 1990 and 1998.

retardants (Optional)


The import of brominated flame retardants to Sweden in 1990 was, DBDE: 61 tonnes, HBCD: 


51 tonnes, and TBBPA: 545 tonnes. In 1998, 41 t DBDE, 89 t HBCD and 269 t TBBPA were 


imported. 


The production of PBB.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year             kg/year
 out 

Substance:
Short chained 
630000
11000
98.3%
No
Remarks:
The data refers to 1990 and 2000.

chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)

3.7 Switzerland


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine                    60000      19000         68.3%      No  Remarks: reporting years: 1985 and 1999; 










 Data refer to the Rhine watershed downstream of the lakes inside Switzerland.





            Strictly limited use for a limited range of crops in agriculture. Maximum one application per year before 






 30 June.
Substance:
Azinphos-ethyl
Yes
Remarks:
not approved in Switzerland
Substance:
Azinphos-methyl
50
50
0.0%
No
Remarks:
reporting years: 

1988 (instaed of 1985): <  50 kg/y


1995 (instead of 1999): < 50 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)

Substance:
DDT
Yes
Remarks:
Banned in Switzerland under the Ordinance on Hazardous Substances of June 6, 1986.

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Dichlorovos
50
50
0.0%
No
Remarks:
reporting years: 

1988 (instaed of 1985): 50 - 200 kg/y


1995 (instead of 1999): 50 - 200 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)

Substance:
Drins (aldrin, dieldrin, 
Yes
Remarks:
Banned in Switzerland under the Ordinance on Hazardous Substances of June 6, 1986.

endrin)
Substance:
Endosulfan
50
50
0.0%
No
Remarks:
reporting years: 

1988 (instaed of 1985): 50 - 400 kg/y


1995 (instead of 1999): 50 - 400 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)
Substance:
Fenitrothion
100
No
Remarks:
reporting years: 

1995 (instead of 1999): < 100 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)

Substance:
Fenthion
Yes
Remarks:
not approved in Switzerland
Substance:
HCH (alfa, beta and 
100
0
100.0%
No
Remarks:
Manufacture, supply, import and use of HCH are prohibited in Switzerland under the 

gamma (lindane))
Ordinance on Hazardous Substances of June 6, 1986; actually no approved products for 

agricultural purposes in use; minor exceptions for the use of y-HCH (Lindane) in 


pharmaceutical products.


eporting years: 


1988 (instaed of 1985): 100 - 250 kg/y


1999: 0 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Hexachlorobenzene 
Yes
Remarks:
Manufacture, supply, import and use of HCB are prohibited in Switzerland under the 

(HCB)
Ordinance on Hazardous Substances of June 6, 1986.
Substance:
Malathion
Yes
Remarks:
not approved in Switzerland
Substance:
Parathion
100
100
0.0%
No
Remarks:
1988 (instaed of 1985): 100 - 500 kg/y

1995 (instead of 1999): 100 - 500 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)

Substance:
Parathion-methyl
Yes
Remarks:
not approved in Switzerland
Substance:
PCP 
Yes
Remarks:
Manufacture, supply, import and use of PCP are prohibited in Switzerland under the 

(Pentachlorphenol)
Ordinance on Hazardous Substances of June 6, 1986.
Substance:
Simazine
500
No
Remarks:
1988 (instaed of 1985): 500 - 2000kg/y

Data refer to the Rhine watershed downstream of the lakes inside Switzerland.

Substance:
TBT-compounds
800
No
Remarks:
1995 (instead of 1999): < 800 kg/y

Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)


TBT is used in wood preservatives as a fungicide and as a specialist biocide for plastics; The 


mode by which the pesticide could reach water during use and disposal is via sewage works 


which is considered of minor importance; contamination via diffuse sources is considered 


unlikely; 


TBT is not approved in agriculture.


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
TPT-compounds
250
No
Remarks:
1988 (instaed of 1985): 250 - 1500 kg/y

Data refer to the Rhine watershed downstream of the lakes inside Switzerland (Progress report


 of 4 NSC).


TPTs approved only for certain uses in agriculture in Switzerland.

Substance:
Trifluralin
500
500
0.0%
No
Remarks:
1988 (instaed of 1985): 500 - 3000 kg/y

1995 (instead of 1999): 500 - 3000 kg/y


Data refer to the Rhine watershed downstream of the lakes inside Switzerland.


Source: Report of the Int. Rhine Commission (ICPR, 1996)

Substance:
Nonylphenols/ethoxyla
No


tes (Optional)
Substance:
Brominated flame 
No


retardants (Optional)
Substance:
Short chained 
No


chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No


(Optional)
Substance:
Trichlorobenzene 
No


(Optional)

3.8 The Netherlands


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Atrazine
192322
116616
39.4%
Yes
Remarks:
Authorisation expired since 1/11/99
Substance:
Azinphos-ethyl
0
0
Yes
Remarks:
No authorisation
Substance:
Azinphos-methyl
8997
845
90.6%
Yes
Remarks:
Authorisation expired since 1/10/99
Substance:
DDT
0
0
Yes
Remarks:
No authorisation
Substance:
Dichlorovos
7107
428
94.0%
No
Remarks:
Authorisation continued
Substance:
Drins (aldrin, dieldrin, 
0
0
Yes
Remarks:
No authorisation

endrin)
Substance:
Endosulfan
34987
0
100.0%
Yes
Remarks:
Authorisation expired
Substance:
Fenitrothion
3384
0
100.0%
No
Remarks:
Authorisation only continued for cockroach control
Substance:
Fenthion
0
0
Yes
Remarks:
Authorisation expired
Substance:
HCH (alfa, beta and 
28513
39319
-37.9%
Yes
Remarks:
No authorisation; authorisation lindane expired since 1/10/99

gamma (lindane))
Substance:
Hexachlorobenzene 
0
0
Yes
Remarks:
No authorisation

(HCB)


Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Malathion
541
505
6.7%
No
Remarks:
Authorisation continued
Substance:
Parathion
109891
32245
70.7%
Yes
Remarks:
Authorisation will be reviewed in April 2002.
Substance:
Parathion-methyl
No
Remarks:
Authorisation continued, but hardly any actual use. No information available about sales 

statistics, only about parathion.

Substance:
PCP 
0
0
Yes
Remarks:
No authorisation

(Pentachlorphenol)
Substance:
Simazine
97591
58439
40.1%
No
Remarks:
Authorisation continued (some applications allowed due to indispensability)
Substance:
TBT-compounds
0
0
No
Remarks:
Authorisation continued
Substance:
TPT-compounds
388426
83740
78.4%
No
Remarks:
Authorisation will be reviewed in June 2002. Sales statistics is the sum of fentinactate and                                          fentinhydroxide.
Substance:
Trifluralin
4966
0
100.0%
Yes
Remarks:
Authorisation expired since 30/9/93
Substance:
Nonylphenols/ethoxyla
No
Remarks:
No information on sales statistics available .

tes (Optional)
Substance:
Brominated flame 
No
Remarks:
No information on sales statistics available .

retardants (Optional)

Sales 1985 
Sales 1999 
Reduction
Phased

kg/year
kg/year
 out

Substance:
Short chained 
No
Remarks:
No information on sales statistics available .

chlorinated paraffins 

(Optional)
Substance:
Musk xylenes 
No
Remarks:
No information on sales statistics available .

(Optional)
Substance:
Trichlorobenzene 
No
Remarks:
No information on sales statistics available .

(Optional)
3.9 United Kingdom

Information given in appendix 2.

4 Substances used as pesticides, which are strictly limited or banned
(HD, Annex 1B part c and ED, Annex 2, 4.1 i)

4.1 Belgium

Phased 

out

Substance:
1,2-Dibromoethane
Yes
Remarks:
Banned
Substance:
1,2-Dichloroethane
Yes
Remarks:
Banned
Substance:
Aldrin
Yes
Remarks:
Banned
Substance:
Atrazine 
No
Remarks:
Strictly limited
Substance:
Carbon tetrachloride
Yes
Remarks:
Banned
Substance:
Chlordane
Yes
Remarks:
Banned
Substance:
Chloropicrin
Yes
Remarks:
Banned
Substance:
Dieldrin
Yes
Remarks:
Banned
Substance:
Endrin
Yes
Remarks:
Banned
Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Remarks:
Banned
Substance:
Heptachlor
Yes
Remarks:
Banned
Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Remarks:
Banned
Substance:
Mercury compunds
Yes
Remarks:
Banned

Phased 

out

Substance:
Nitrofen
Yes
Remarks:
Banned
Substance:
Pentachlorophenol
Yes
Remarks:
Banned
Substance:
Polychlorinated terpenes
Yes
Remarks:
Banned
Substance:
Quintozene
Yes
Remarks:
Banned

4.2 Denmark


Phased 

out
Substance:
1,2-Dibromoethane
No
Remarks:
Never been authorised.
Substance:
1,2-Dichloroethane
No
Remarks:
Never been authorised.
Substance:
Aldrin
Yes
Remarks:
Withdrawn in 1963.
Substance:
Atrazine 
Yes
Remarks:
Banned 1. December 1994
Substance:
Carbon tetrachloride
No
Remarks:
Never been authorised.
Substance:
Chlordane
No
Remarks:
Never been authorised.
Substance:
Chloropicrin
Yes
Remarks:
Last sale in 1997.
Substance:
Dieldrin
Yes
Remarks:
Last sale in 1988.
Substance:
Endrin
No
Remarks:
Never been authorised.
Substance:
Fluoroacetic acid and its derivates 
No

Hexachlorobenzene

Remarks:
Last sale in 1988.


Phased 

out

Substance:
Heptachlor
No
Remarks:
Never been authorised.
Substance:
Hexachlorocyclohexane (alfa and beta 
No

isomers)

Remarks:
Never been authorised.
Substance:
Mercury compunds
Yes
Remarks:
Last sale in 1989.
Substance:
Nitrofen
Yes
Remarks:
Last sale in 1978.
Substance:
Pentachlorophenol
Yes
Remarks:
Last sale in 1979.
Substance:
Polychlorinated terpenes
No
Remarks:
Never been authorised.
Substance:
Quintozene
Yes
Remarks:
Last sale in 1984.

4.3 France


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Substance:
1,2-Dichloroethane
Yes
Substance:
Aldrin
Yes
Substance:
Atrazine 
No
Substance:
Carbon tetrachloride
Yes
Substance:
Chlordane
Yes
Substance:
Chloropicrin
No
Substance:
Dieldrin
Yes
Substance:
Endrin
Yes
Substance:
Fluoroacetic acid and its derivates 
No

Hexachlorobenzene

Substance:
Heptachlor
Yes

Phased 

out

Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Substance:
Mercury compunds
Yes
Substance:
Nitrofen
Yes
Substance:
Pentachlorophenol
No
Substance:
Polychlorinated terpenes
Yes
Substance:
Quintozene
No
4.4 Germany


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Remarks:
Since the existence of the German Registration system in FRG (1968), 1,2-Dibromoethan was never registered as a plant

 protection product.


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
1,2-Dichloroethane
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Aldrin
Yes
Remarks:
Aldrin was imported as insecticide with the name Octalene; it was banned in the Federal Republic of Germany since 

1981.


Source: Umweltlexikon Katalyse, 1988


Aldrin was registered until 79 for special exemptions for plant protection use  in FRG, it was never registered in ex 


DDR (personal communication BBA, 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Atrazine 
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Carbon tetrachloride
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Chlordane
Yes
Remarks:
Chlordane  was never registered in Ex DDR, and registered in FRG until 1971 (personal communication BBA, 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Chloropicrin
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Dieldrin
Yes
Remarks:
Dieldrin was never registered in Ex-DDR. In West Germany,  it was registered until 1971 (personal communication 

BBA, 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.


Phased 

out

Substance:
Endrin
Yes
Remarks:
In FRG, Endrin was registered until 1982 (field mice) and in Ex-DDR until 1969 (personal communication BBA, 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Heptachlor
Yes
Remarks:
Heptachlor was registered in FRG with restrictions until 1981, but never registered in Ex DDR (personal 

communication BBA, 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Mercury compunds
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Nitrofen
Yes
Remarks:
Nitrofen was registered in FRG until 1980, in Ex-DDR until 1990 (personal communication BBA, 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Pentachlorophenol
Yes
Remarks:
In 1989, the use and production of PCP was completely banned in Germany. 

Ordinance on the prohibition on chemicals (Chemikalien-Verbotsverordnung): It is prohibited to market 1) 


Pentachlorophenol; 2) Pentachlorophenol sodium salt and other Pentachlorophenol salts and compounds; 3) 


formulations containing Pentachlorophenol, its salts or compounds at a mass content of >= 0.1 %; 4) products 


containing more than 5 mg/kg of Pentachlorophenol, its salts or compounds due to a treatment with a formulation 


containing Pentachlorophenol, its salts and compounds.


Original: Bundesgesetzblatt, I, 1151 , 1996


Amendment: Bundesgesetzblatt, I , 3956, 1998


Ordinance on Hazardous substances (Gefahrstoffverordnung): It is prohibited to produce and use: 1) 


Pentachlorophenol; 2) Pentachlorophenol sodium salt and other Pentachlorophenol salts and compounds; 3) 


formulations containing Pentachlorophenol, its salts or compounds at a mass content of >= 0.1 %; 4) products 


containing more than 5 mg/kg of Pentachlorophenol, its salts or compounds due to a treatment with a formulation 


containing Pentachlorophenol, its salts or compounds.


Original: Bundesgesetzblatt, I, 1782 , 1993


Amendment: Bundesgesetzblatt, I , 50, 1999


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Polychlorinated terpenes
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Quintozene
Yes
Remarks:
Quintozen was registered in FRG until 1987,  in ex-DDR until 1986 (personal communication BBA, 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

4.5 Norway


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Substance:
1,2-Dichloroethane
Yes
Substance:
Aldrin
Yes
Substance:
Atrazine 
Yes
Remarks:
Re-registration was denied in 1988 due to persistency in soil and

water and low adsorption in soil. Allowed to use until 1990.

Substance:
Carbon tetrachloride
Yes
Substance:
Chlordane
Yes
Substance:
Chloropicrin
Yes
Substance:
Dieldrin
Yes
Substance:
Endrin
Yes
Remarks:
Endrin was banned in 1966 due to carcinogenic effects
Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Substance:
Heptachlor
Yes
Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Substance:
Mercury compunds
Yes
Remarks:
Withdrawn from  marked from 1992
Substance:
Nitrofen
Yes
Substance:
Pentachlorophenol
Yes
Substance:
Polychlorinated terpenes
Yes
Substance:
Quintozene
Yes
4.6 Sweden


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.


Phased 

out

Substance:
1,2-Dichloroethane
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate

Substance:
Aldrin
Yes
Remarks:
Banned 1970.
Substance:
Atrazine 
Yes
Remarks:
Has been banned since 1989.
Substance:
Carbon tetrachloride
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate

Substance:
Chlordane
Yes
Remarks:
Banned 1971.
Substance:
Chloropicrin
Yes
Remarks:
Never been registered or used.
Substance:
Dieldrin
Yes
Remarks:
Banned 1970.
Substance:
Endrin
Yes
Remarks:
Banned 1966.
Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Remarks:
Hexachlorobenzene has been banned since 1980. The use of Ammonium hydrofluoric acid and potassium 


hydrofluoric acid as pesticides was banned in 1994. Source: Swedish National Chemicals Inspectorate. 

Substance:
Heptachlor
Yes
Remarks:
Never registered or used.
Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Remarks:
Banned 1977.
Substance:
Mercury compunds
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.

Substance:
Nitrofen
Yes
Remarks:
Banned 1979.
Substance:
Pentachlorophenol
Yes
Remarks:
Banned 1978.
Substance:
Polychlorinated terpenes
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.


Phased 

out

Substance:
Quintozene
Yes
Remarks:
Banned 1985.

4.7 Switzerland


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Substance:
1,2-Dichloroethane
Yes
Substance:
Aldrin
Yes
Substance:
Atrazine 
No
Remarks:
strictly limited use in agriculture
Substance:
Carbon tetrachloride
Yes
Substance:
Chlordane
Yes
Substance:
Chloropicrin
Yes
Substance:
Dieldrin
Yes
Substance:
Endrin
Yes
Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Substance:
Heptachlor
Yes
Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Substance:
Mercury compunds
Yes
Substance:
Nitrofen
Yes
Substance:
Pentachlorophenol
Yes
Substance:
Polychlorinated terpenes
Yes
Substance:
Quintozene
Yes

4.8 The Netherlands


Phased 

out

Substance:
1,2-Dibromoethane
Yes
Remarks:
No authorisation
Substance:
1,2-Dichloroethane
Yes
Remarks:
No authorisation
Substance:
Aldrin
Yes
Remarks:
Prohibited since 1982
Substance:
Atrazine 
Yes
Remarks:
Authorisation expired since 1/11/99
Substance:
Carbon tetrachloride
Yes
Remarks:
No authorisation
Substance:
Chlordane
Yes
Remarks:
Prohibited since 1972
Substance:
Chloropicrin
Yes
Remarks:
No authorisation
Substance:
Dieldrin
Yes
Remarks:
Prohibited since 1980
Substance:
Endrin
Yes
Remarks:
Prohibited since 1980
Substance:
Fluoroacetic acid and its derivates 
Yes

Hexachlorobenzene

Remarks:
No authorisation
Substance:
Heptachlor
Yes
Remarks:
Prohibited since 1978
Substance:
Hexachlorocyclohexane (alfa and beta 
Yes

isomers)

Remarks:
No authorisation
Substance:
Mercury compunds
Yes
Remarks:
Prohibited since 1976
Substance:
Nitrofen
Yes
Remarks:
No authorisation
Substance:
Pentachlorophenol
Yes
Remarks:
Prohibited since 1989


Phased 

out

Substance:
Polychlorinated terpenes
Yes
Remarks:
Prohibited
Substance:
Quintozene
Yes
Remarks:
Prohibited since 1990
4.9 United Kingdom

Information given in appendix 2.

5 Substances used as pesticides, which were not in use as pesticedes in 1995. 
(HD, Annex 1 B, part c and ED, Annex 2, 4.1 i)

5.1 Belgium


Phased 

out

Substance:
2,4,5 -T
Yes
Substance:
Acrylnitrile
Yes
Substance:
Aramite
Yes
Substance:
Cadmium compounds
Yes
Substance:
Captafol
Yes
Substance:
Chlordecone (Kepone)
Yes
Substance:
Chlordimeform
Yes
Substance:
Chloroform
Yes
Substance:
Crimidine
Yes
Substance:
Isobenzan
Yes
Substance:
Isodrin
Yes
Substance:
Kelevan
Yes
Substance:
Lead compounds
Yes
Substance:
Morfamquat
Yes
Substance:
Selenium compounds
Yes
Substance:
Toxaphene
Yes

5.2 Denmark


Phased 

out

Substance:
2,4,5 -T
Yes
Remarks:
Last sale in 1978.
Substance:
Acrylnitrile
No
Remarks:
Never been authorised.

Phased 

out

Substance:
Aramite
No
Remarks:
Never been authorised.
Substance:
Cadmium compounds
No
Remarks:
Never been authorised.
Substance:
Captafol
Yes
Remarks:
Last sale in 1987.
Substance:
Chlordecone (Kepone)
No
Remarks:
Never been authorised.
Substance:
Chlordimeform
No
Remarks:
Never been authorised.
Substance:
Chloroform
No
Remarks:
Never been authorised.
Substance:
Crimidine
Yes
Remarks:
Last sale in 1991.
Substance:
Isobenzan
No
Remarks:
Never been authorised.
Substance:
Isodrin
No
Remarks:
Never been authorised.
Substance:
Kelevan
No
Remarks:
Never been authorised.
Substance:
Lead compounds
No
Remarks:
Never been authorised.
Substance:
Morfamquat
No
Remarks:
Never been authorised.
Substance:
Selenium compounds
No
Remarks:
Never been authorised.
Substance:
Toxaphene
Yes
Remarks:
Last sale in 1967.

5.3 France


Phased 

out

Substance:
2,4,5 -T
Yes
Substance:
Acrylnitrile
Yes
Substance:
Aramite
Yes
Substance:
Cadmium compounds
No
Substance:
Captafol
Yes
Substance:
Chlordecone (Kepone)
Yes
Substance:
Chlordimeform
Yes
Substance:
Chloroform
Yes
Substance:
Crimidine
No
Substance:
Isobenzan
Yes
Substance:
Isodrin
Yes
Substance:
Kelevan
Yes
Substance:
Lead compounds
No
Substance:
Morfamquat
Yes
Substance:
Selenium compounds
No
Substance:
Toxaphene
Yes

5.4 Germany


Phased 

out

Substance:
2,4,5 -T
Yes
Remarks:
2,4,5-T (= Agent orange) was registered in Germany until 1985 (personal communication BBA 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Acrylnitrile
Yes
Remarks:
Acrilonitrile was used as an active ingredient in the product "Ventox". It was registered in Germany (West-) until 1974 

as a storage preservative. This use is considered to be very unusual (BBA, 1992 cited in BUA report 142, 1993). It was 


never registered in ex-dDDR (personal communication BBA 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Aramite
Yes
Remarks:
Since the existence of the German Registration system in FRG (1968), Aramite  was never registered as a plant 

protection product as well as in Ex-DDR (personal communication, BBA 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.


Phased 

out

Substance:
Cadmium compounds
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Captafol
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Chlordecone (Kepone)
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Chlordimeform
Yes
Remarks:
 It was registered in FRG until 1976, in ex DDR until 1981(personal communication BBA, 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Chloroform
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Crimidine
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Isobenzan
Yes
Remarks:
Kelevan was registered in FRG until 1980, in Ex FRG until 1984 (personal communication BBA, 2000). 

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Isodrin
Yes
Remarks:
Isodrin was never registered in Germany (personal communication, BBA 2000).

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Kelevan
Yes
Remarks:
Kelevan was registered in FRG until 1980, in Ex FRG until 1984 (personal communication BBA 2000). 

Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

Substance:
Lead compounds
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Morfamquat
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Selenium compounds
Yes
Remarks:
Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.
Substance:
Toxaphene
Yes
Remarks:
Toxaphene is completely banned for use as a plant protection product. It was registered in FRG until 1979 and in ex 

DDR until 1990 in (special case field mice) (personal communication BBA 2000).


Ban by the Ordinance on the Use for Plant Protection, Bundesgesetzblatt I, 1887, 1992.

5.5 Norway


Phased 

out

Substance:
2,4,5 -T
Yes
Remarks:
Banned in 1973
Substance:
Acrylnitrile
Yes
Substance:
Aramite
Yes
Substance:
Cadmium compounds
Yes
Substance:
Captafol
Yes
Remarks:
Banned in 1981
Substance:
Chlordecone (Kepone)
Yes
Substance:
Chlordimeform
Yes
Substance:
Chloroform
Yes
Substance:
Crimidine
Yes
Substance:
Isobenzan
Yes
Substance:
Isodrin
Yes
Substance:
Kelevan
Yes
Substance:
Lead compounds
Yes
Substance:
Morfamquat
Yes
Substance:
Selenium compounds
Yes
Substance:
Toxaphene
Yes
5.6 Sweden


Phased 

out

Substance:
2,4,5 -T
Yes
Remarks:
Banned 1977.
Substance:
Acrylnitrile
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.

Substance:
Aramite
Yes
Remarks:
Never registered or used.


Phased 

out

Substance:
Cadmium compounds
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.

Substance:
Captafol
Yes
Remarks:
Has been banned since 1971.
Substance:
Chlordecone (Kepone)
Yes
Remarks:
Banned 1978.
Substance:
Chlordimeform
Yes
Remarks:
Never registered or used.
Substance:
Chloroform
Yes
Substance:
Crimidine
Yes
Remarks:
Not registered since 1990.
Substance:
Isobenzan
Yes
Remarks:
Never registered or used.
Substance:
Isodrin
Yes
Remarks:
Never registered or used.
Substance:
Kelevan
Yes
Remarks:
Never registered or used.
Substance:
Lead compounds
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.

Substance:
Morfamquat
Yes
Remarks:
Never registered or used.
Substance:
Selenium compounds
Yes
Remarks:
Not registered as pesticide. Source: Swedish National Chemicals Inspectorate.

Substance:
Toxaphene
Yes
Remarks:
Never registered or used.

5.7 Switzerland

Phased 

out

Substance:
2,4,5 -T
Yes
Substance:
Acrylnitrile
Yes
Substance:
Aramite
Yes
Substance:
Cadmium compounds
Yes

Phased 

out

Substance:
Captafol
Yes
Substance:
Chlordecone (Kepone)
Yes
Substance:
Chlordimeform
Yes
Substance:
Chloroform
Yes
Substance:
Crimidine
Yes
Substance:
Isobenzan
Yes
Substance:
Isodrin
Yes
Substance:
Kelevan
Yes
Substance:
Lead compounds
Yes
Substance:
Morfamquat
Yes
Substance:
Selenium compounds
Yes
Substance:
Toxaphene
Yes
5.8 The Netherlands


Phased 

out

Substance:
2,4,5 -T
Yes
Substance:
Acrylnitrile
Yes
Substance:
Aramite
Yes
Substance:
Cadmium compounds
Yes
Substance:
Captafol
Yes
Substance:
Chlordecone (Kepone)
Yes
Substance:
Chlordimeform
Yes
Substance:
Chloroform
Yes
Substance:
Crimidine
Yes
Substance:
Isobenzan
Yes
Substance:
Isodrin
Yes
Substance:
Kelevan
Yes


Phased 

out

Substance:
Lead compounds
Yes
Substance:
Morfamquat
Yes
Substance:
Selenium compounds
Yes
Substance:
Toxaphene
Yes
5.9 United Kingdom

Information given in appendix 2.

PCB

(HD § 9 and ED, Annex 2, 4.1 xii)

Question
What are the identified amounts of PCBs in present use?
Belgium
Please refer to the (soon to be adopted) OSPAR Background Document on PCBs. In this document, a quantification of small applications is done for Belgium. This has the form of a big table, difficult to render in this reporting format. As far as big appliances are concerned, recent inventories give an amount of 32189 equipments, some of which are already destroyed (see also further answers). This is the figure recently reported to Germany as a pilot country for the implementation reportingh assessment of PARCOM Decidion 92/3.

Denmark
A questionnaire investigation carried out in 1999 and 2000 showed that no electrical equipment bigger than 1 kg or with an effect more than 1 kVAr are in use anymore. Since it has been forbidden from 1986 to sell and import PCB an estimate based on the lifetime of small electronic equipment predict that none of these small equipment types are in use today.  The amount of PCB-containing equipment collected for disposal peaked in 1995 and has since then dropped markedly. With regard to building material a screening is now ongoing.

France
A complete inventory allowing to identified the amount of PCBs in present use is in progress. The results will be available in summer 2002. But, It can be estimated that the total numbers of equipments with a capacity greater than 5 litres will at least 500 000 in 2001.

In 1991, an inventory was realised but was restricted to equipments with a capacity greater than 30 litres (i.e., 75 000 units). 

The data was:

transformers: 90 000 t of carcass and 45 000 t of liquid-PCBs

capacitors:    16500 t of carcass and 5350 t of liquid-PCBs.

Germany

Closed applications (Year of the Inventory 1998)

1. PCB-quantities involved: 1600 tonnes

Appliances:

2. Askarel transformers: approx. 500 tonnes (1)

3. Transformers contaminated with PCBs: approx. 100 tonnes (2)

4. Large capacitors: 10 tonnes (3)

5. Small capacitors (e.g. strip light fittings): 950 tonnes (4)

6. Heat exchange systems: 0 tonnes

7. Hydraulic systems: 0 tonnes

Other appliances:

8. Equipment for mail and telecommunications: 0 tonnes

9. Railway installations: approx. 10 tonnes

10. Military equipment (2: 19 t; 3: 1 t; 4:  3t; 5. 10 t): 33 tonnes

(1) estimated: 2,000 t transformers with 600 t askarel with 800,000 mg PCBs/kg

(2) estimated:10,000 t transformers with 33,000 t contaminated oil with 3000 mg PCBs / kg (0 - 10,000 mg PCB/kg)

(3) estimated: 100 t capacitors with 10 t Clophen or Orophen (estimated PCB content: 100,000 mg/kg)

(4) estimated: 2,500 t small capacitors with 950 t Clophen (estimated PCB content: 380,000 mg/kg)

Due to the classification as special waste it can be assumed that at least the PCBs in public and commercial institutions are disposed of properly. This applies particularly for PCB transformers because there is a labelling obligation for these in connection with the Hazardous Substances Ordinance. This is why the disposal of transformers and large capacitors probably does not represent a significant source of PCB emissions in Germany.

Open applications (Year of the Inventory 1998)

Building products: Sealant/Grouting: approx. 2,250 t (1)

Plasticisers, paints: approx. 100

(1) estimated: 15,000 t with 30,000 - 450,000 mg Clophen or Araclor / kg with an estimated PCB content of 150,000 mg/kg.

Norway
The latest investigations on the amounts of PCBs still in use in Norway were done in 1996 and 1997. The investigations shows that considerable amounts of PCBs are still in use in small capacitors (85 tonnes PCB) and building materials like insulating glue in window frames (200 tonnes PCB), joint fillers (about 40-60 tonnes PCB) and mortar additives (about 80 tonnes PCB).  

Identified amounts of PCB in closed applications in Norway:

 Group of equipment


PCB in use

(tonnes)
Original amount of PCB in use (tonnes)
Year of production
Taken out of use/ wasted (tonnes
Comments

Big capacitors and transformers
            0
       400
 1952-72
        400
Destructed

Small capacitors in fluorescent light fixtures
          85
       200
 1960-80
        100
Deposited

Other small capacitors
            5
         30
 1955-80
          25
Deposited

Electrical bushings
         2-6
 less than 10
 1964-68
            0


Identified amounts of PCB in open applications in Norway 

Joint fillers
           50
       100
 1963-72
          50
Deposited

Mortar additives
           80
       120
 1960-75
          40
Deposited

Insulating glue in window frames
         200
        250
 1965-75
          50
Deposited

Paint
           13
          75
 1952-75
          65
 Deposited/

spread to sea

Total 
   ab.   450
 ab.  1200
 1952-80
        730


Substitutes of PCB

Even in the first regulation from 1979 on PCBs there was a requirement for producers, importers and distributors to ensure that safe alternatives were used. The regulation «Limitations on Marketing and Use of Certain Dangerous Substances and Preparations» introduced a ban on PCTs from 1994. Use of dangerous PCB-substitutes has not been reported in Norway. From year 2000 Norway has also adapted a «Substitution Obligation» in the Production Control Act 

(Law 11. June 1979). According to the Substitution Obligation any enterprise using a chemical compound is obliged to consider less harmful alternatives and chose this if possible without unreasonable costs or inconvenience.

Sweden

A Swedish study from 1994 estimates the following accumulated amounts in Sweden, heavy electrical equipment using PCBs for a technical purpose.

Material
Amount of PCBs, metric tons:

Contaminated transformer oil
 0,35

Small capacitors
     

20

Motorcars
   

0,6

Sealants
    


100-500

Close glazing units
   
50-100

Flooring
   


20-30

The estimates must be taken with due reservation but may give an idea of the size of magnitude. The use in heavy electrical equipment mentioned in the answer to the second question below is estimated to 1 500 tons in large capacitors and 500 tons in PCB transformers. 

When equipment containing PCBs and PCB free alternatives were manufactured in parallel, but not well separated production lines, a contamination problem was created. It was made worse by service on the contaminated equipment. 

The good technical properties of PCBs like sustaining high voltages and self-healing properties made PCB impregnated power capacitors superior to other designs up to the later part of the seventies. In the beginning PCN was used as a substitute to PCBs in small capacitors. Later on dry, plastic foil designs were used. If the concept PCB substitute stands for PCT and the three resembling compounds included in the definition of "PCB" in the directive on disposal of 

PCB/PCT, it maybe meaningful. In other cases this concept is not very fruitful. It is more straightforward to classify substances that are hazardous to health and the environment according to chemical structure, properties or field of application without reference to a historical use of PCBs for a certain purpose.

Switzerland

No Remarks

The Netherlands

Closed applications

In The Netherlands, about 100.000 distribution transformers are found. According to estimates made in 1980, about 880 transformers containing PCBs have been sold, which corresponds with a total of 400 tons of PCBs. It probably only concerns equipment originally filled with PCBs; such equipment is, as far as known, all removed or cleaned.

After the entry into force in 1998 of the Ministerial Decision (serving the implementation of both PARCOM Decision 92/3 and Directive 96/59/EC), an inventory was made (in cooperation with the concerned industrial sector) on the content/presence of PCBs in coolants of transformers that have been put out of operation. Based on this inventory, it is estimated that about 7.325 transformers can be considered as contaminated with PCBs (this corresponds with 7% of the total number of transformers present). The following subdivision can be made to describe the extent of the contamination:

-400 transformers: PCB content >500mg/kg

-1.675 transformers: PCB content 50-500 mg/kg

-5.250 transformers: PCB content 5-50 mg/kg

(in the Dutch Ministerial Decision on PCBs, the last category is also considered as containing PCBs).

To our knowledge, all big capacitors have been removed. No information is available on other closed systems. (The Ministerial Decision contains a provision that all appliances/equipment containing more than 5 dm3 PCBs has to be reported to the Environment Inspectorate. Reports were received on transformers that might be contaminated; no reports have been received on PCB contaminated capacitors or other equipment.)

Open applications

Open applications of PCBs, e.g. sealants, synthetic resins, hot melt glues, paints, printing inks, paper and textiles, NCR copying paper and plastics were discontinued at the beginning of the 1970s with the voluntary agreement of producers. 

Legislation prohibiting open use has been in effect since 1979.

United Kingdom
In line with the EC Directive, which requires the drawing up of inventories for equipment with PCB volumes of more than 5dm3, the national regulations for the UK  require the relevant competent authorities under the regulations to draw up inventories of contaminated equipment and submit summaries to UK Ministers.    Those inventories include reference to the dates and types of treatment or replacement carried out or envisaged.  Summaries of the inventories have been passed to the European Commission in line with   the Directive.  The national regulations provide for the regular updating of the inventories. 

In the report "UK Emissions of Air Pollutants 1970 - 1997", an estimate of 3247 kilogrammes is given for PCB emissions in the UK.  It is estimated that around 80% of these emissions arise from old PCB-containing appliances (mainly cars and household appliances).

Question
How is PCB-containing waste handled and disposed of?
Belgium
Transformers and big capacitors are first collected and grouped. They are then brought to autorized installation to be de-contaminated.

The cleaned metal goes to scrap and the PCB resulting liquids and other elements (paper, wood) resulting from these operations are burned (destroyed) in special facilities (installations autorized to burn dangerous wastes).

Denmark

PCB-containing waste is classified as hazardous waste and in this respect the municipalities are responsible for the collection of this waste. PCB is in Denmark disposed of by incineration at the hazardous waste incineration plant the 'Kommunekemi'.

France

By incineration for the liquids-PCB and capacitors.

Germany

The disposal of PCB containing equipment is in the responsibility of the different federal states in Germany ("Länder"). 

In order to ensure a standardised procedure, a "Länder" working group on waste has developed two guidelines: "Technical requirements to dispose PCB containing waste" and "Technical requirements to clean and to dispose transformers with PCB containing or PCB contaminated mineral oil or synthetical isolating liquid". These guidelines contain concrete instructions for a safe disposal.

Currently three procedures for the disposal of PCB containing waste are considered:

1. Thermical procedure

Approximately 16 combustion facilities with a combustion capacity of approximately 52000 tonnes / year are admitted to burn PCB containing material.

2. Chemical-physical procedures

One company decontaminates transformers and capacitors. The capacity is 5000 tonnes / year.

3. Deep underground disposal

For the deep underground disposal there are three admitted underground waste fills with a high capacity available. For example, in the underground mine Herfa-Neurode approximately 85000 tonnes of transformers and capacitors have been disposed off between 1990 - 1996. Further disposal of 50000 tonnes / year is also possible in the long term.

An inventory and action plan has been submitted to the EC Commission at the end of march 2001. The number of PCB containing equipment  (> 5 litres)  still to be disposed is about 380 appliances with about 395 tonnes of liquid PCB. That means that of the at the end of 1992 remaining 300000 tonnes PCB containing equipment already approx. 280000 tonnes have been disposed off. Therefore, for the remaining quanity of approx. 380 PCB containing equipment (corresponding to ca. 750 tonnes of evacuated material and 395 tonnes of liquid PCB) sufficient disposal capacities are provided.

The disposal plans of the  "Länder" clearly indicate, that the major part of the PCB containing waste will be disposed at the end of 2002.

Norway

In Norway large capacitors and transformer corresponding to an amount of 400 tonnes of PCB were taken out of use and destructed within 1.1.1995. 

PCB-containing transformer oil was destructed in a Norwegian cement kiln. The rest of the transformers and the capacitors were exported for destruction at appropriate incineration plants in Finland and UK. Norway had at that time not developed sufficient destruction capacity for all the PCB-containing waste.  

PCBs waste handling 

 Wastes containing more than 50 ppm PCBs are considered hazardous, and should be handled according to the Norwegian hazardous waste regulation. The main types of waste and status for their handling are: 

1) Waste electrical and electronic equipment (WEEE) e.g. capacitors can be delivered free to any enterprise when purchasing similar new products, or else at any public waste disposal site (with some exceptions not relevant to PCBs). 

2) Old double-glazed windows can be delivered at any one of five regional collecting sites. For the time being, there is a cost of about NOK 200 per m2.  3) Inorganic construction waste containing PCBs may be delivered for disposal at any one of two hazardous waste landfills, to a cost of ca NOK 2000 per metric tonnes.

Sweden

PCB-containing waste is disposed of by high temperature incineration at Sakab in Kumla municipality. The incinerator complies with the directive on incineration of hazardous waste. A few (100) large pieces of equipment have been stored, most of them (75) emptied from PCB-fluid, but will now be emptied, dismounted and washed before incineration of porous materials and washing fluids. Much of the efforts are now put on managing PCB components in waste from electrical and electronic products. New regulations come into force on 1 July requiring such waste to be handled by a certified company before it is incinerated shredded or landfilled. Inventories are being made of the use of PCB-components and materials containing PCBs in buildings. Of special interest are sealants and flooring material plasticized with PCBs because leakages to the environment have been observed. For this reason these materials will be removed and according to the plans this will be done before the year 2003. Other known uses of PCBs in buildings are sealing compound in closed glazing units and small capacitors in fluorescent lamp fittings, capacitors in oil burners and start capacitors for small one-phase motors.

Switzerland

Since 1996 Switzerland has the capacity to incinerate all remaining wastes containing PCBs.
The Netherlands

Removal of transformers is done by putting these out of operation, dismantling them and destroy the released PCBs in a plant for chemical waste incineration. 

To our knowledge, capacitors nowadays do not contain liquids that might be contaminated with PCBs, as capacitors only concern closed systems and the liquids are not contaminated with PCBs before filling. However, also due to the closed system it is difficult to check in practice the absence of PCB contamination in  a specific capacitor. These small capacitors (in refrigerators etc.) are collected via a special collection system or the collection system for small hazardous waste. Due to the fact that it is often impossible to determine whether they are contaminated with PCBs, they are always treated as PCB contaminated capacitors and as a consequence destroyed in an appropriate chemical waste incinerator.

It is not permitted to dispose PCB containing waste at a dump site.

United Kingdom

The UK  has adopted national regulations transposing EC Directive 96/59, which set out detailed requirements for the phasing out and disposal of PCBs.  PCB-containing waste is treated as hazardous waste and destroyed by High temperature incineration.

Question
What is the progress in destruction of PCBs and hazardous PCB substitutes in products?
Belgium

Out of the 32189 inventorized equipments, 4782 were destroyed by the end of 1999. It should be stresed that, for 2000 only, an amount of 811 equipments were destroyed.Some installations are de-contaminated abroad. As far as the destruction capacity is concerned, it is sufficent.

Denmark

No problems exist with the destruction of PCBs as the Danish destruction capacity is bigger than the national need. There has been a ban on sale and import of PCBs since 1986 and since 1995 a ban on the use of PCBs in big equipment (bigger than 1 kg or with an effect more than 2kVAr).

France

No Remarks

Germany

With a service life of the relevant products of 15- 25 years, most of open applications would already have been forwarded to waste treatment by the year 1994.

It can be assumed though that certain applications, for example in construction materials, were designed for longer periods of use (40 years for some paints and sealing materials). Consequently, sealing materials probably represent the most important still relevant source of emissions from open applications during the 90’s.

According to the German Federal Health Office, the total quantity of sealing material containing PCBs used in the construction sector was approx. 20 000 tons. In this context, sealants produced on the basis of polysulphide polymer (trade name Thiokol) are particularly relevant. In measurements conducted by the German Federal Environmental Agency at the beginning of the 90’s PCB concentrations of 5 - 210 g/kg were found in 12 of 34 sealing materials examined. The 12 samples showed an average PCB content of 110 g/kg. 

Another source of relevant emissions to the hydrosphere was the use of PCBs in the production of carbonless copy paper. This use is even responsible for the fact that elevated PCB values were still measured in recycled paper for a long time after discontinuation in 1972. In the first half of the 80’s values of > 10 ppm and at the start of the 90’s up to 4 ppm were found in Germany. The use of such recycled paper in toilet paper presumably led to a considerable contribution into the hydrosphere. However, no exact quantitative data can be supplied.

With regard to substitution a catalogue of PCB substitutes was developed and published (UBA Texte 57/93: Substitutes for polychlorinated biphenyls used in capacitors, transformers and as hydraulic fluids in underground mining). Three of the PCB substitutes listed in the catalogue are now covered by EC Directive 91/339/EEC: DBBT and Ugilec C21 may neither be brought into circulation nor applied. With some exceptional regulations, the same applies to Ugilec 141.

A new technical standard on substitutes, substitute processes and restriction for the use of polychlorinated biphenyls was published in 1994 (TRGS 616 - Technische Regeln für Gefahrstoffe: Ersatzstoffe, Ersatzverfahren und Verwendungsbeschränkungen für Polychlorierte Biphenyle (PCB). Bundesarbeitsblatt, Heft 5 (1994) 43 - 49).

Norway

Out of an initial total of ca 1200 metric tonnes of PCBs once used in Norway, 1/3 is considered disposed of, 1/3 is considered disposed of in an unsatisfactorily way and 1/3 is considered still in use. WEEE: All larger capacitors and similar equipment containing more than 1 kg PCBs, are now disposed of, mainly by incineration. Smaller capacitors shall be phased out by 2005. Bushing insulators containing PCB (used in power plants) shall be phased out by 2010. Capacity at dismantling sites for WEEE is considered sufficient. Norway has one principal hazardous waste incineration plant, currently not able to treat all PCBs. Thus, smaller capacitors are currently being exported to Finland for incineration. Old double-glazed windows: There is one plant designed for dismantling double-glazed windows, currently able to handle 20% of all PCB-containing windows expected to be discarded, yet this plant is idling due to low collection rate. Inorganic construction waste: There is a growing awareness on PCBs in construction waste, but the separation of PCBs from other construction waste is currently inefficient. A study considering which types of constructions that may contain PCBs are under progress, and a guidance text meant for real estate owners and contractors shall be published by the end of the year. Norwegian Hazardous waste landfills are considered to have sufficient capacity to treat this waste.

Sweden

Most of the PCBs that have been used in Sweden in heavy electrical equipment is already disposed of by high temperature incineration. The total amount of equipment was about 200 PCB-transformers and 100 000 large capacitors (> 2kVAr). The capacity of the incinerator is fully adequate to treat remaining PCB waste mentioned under the answer to the first question.

Switzerland

The Ordinance on Hazardous Substances of 9 June 1986 requires that Switzerland phase out capacitors of a total weight of more than 1 kg and transformers containing PCBs by 31 August 1998. The implementation of the phase out regulation for PCB containing electric equipment has shown to be still uncompleted, mainly concerning medium and smaller capacitors (detailed figures about the actual situation under preparation). In parallel an up-date of the evaluation of the still existing diffuse sources of PCB to the environment has been made. A campaign for detecting PCB sealing compounds in buildings, constructed between 1955 and 1975, has been executed. About half of the analysed sealings contained PCB (50 ppm up to 50%!). Main concerns are related to precipitated unprofessional removal and elimination of the sealings, provoking uncontrollable environmental pollution. The government prepares guidelines on that issue. Indoor air pollution has shown to be not dangerous."
The Netherlands

To stimulate the termination of PCB applications in existing equipment, the destruction of PCBs in big transformers and capacitors was subsidized in the period 1984-1989. It was assumed that at that time all capacitors containing PCBs and all transformers originally filled with PCBs have been removed. 

However, after the entry into force of the Ministerial Decision, the results of an inventory carried out in cooperation with the concerned industrial sector showed that transformers are more often contaminated with PCBs than originally assumed. Consequently, also after the 1st  of January 2000 it still requires efforts to achieve a complete disposal of PCBs and PCTs. To that end, a plan for the enforcement of the Ministerial Decision has been drawn up. In addition to this, the Environment Inspectorate  has indicated to the concerned sector (by letter of the 27th of January 2000), that all equipment contaminated with more than 5 mg/kg congener (corresponds with 50 mg/kg PCBs), has to be cleaned or removed by the end of 2001 at the latest. 

The national destruction facilities meet  the national need for destruction.

United Kingdom

Progress in the destruction of PCBs and Hazardous PCB substitutes in products is satisfactory.    National destruction facilities are sufficient for the national need.

The UK and other North Sea states agreed in 1990 to phase out and destroy remaining identifiable PCBs by the end of 1999. In 1996, the EU adopted the PCB Disposal Directive (96/59/EC). This requires all Member States to take measures to phase out and destroy identifiable PCBs, subject to certain derogations, by the end of 2010. 

In 1997, the Government issued the UK Action Plan for the phasing out and destruction of PCBs and equivalents. The Plan was intended to advise industry and others with PCB holdings of the UK commitment made at the North Sea Conference in 1990 as well as the requirements of EC Directive 96/59/EC. The Action Plan also foreshadowed the making of Regulations to give legislative effect to these international commitments. The Regulations (2000 No. 1043) came into force in May 2000 and deal with the implementation of EC Directive 96/59/EC, requiring decontamination or disposal of PCBs and equipment containing them and the associated provisions for inventories, labelling and monitoring.

Question
Which actions have been carried out to prevent losses of PCBs from contaminated land and sediments?

Belgium

In case of doubts, the administration can request a soil analisys by recognised laboratoria.

Denmark

Only in few instances pollution by PCB have been observed and not in any significant amounts. In one PCB-pollution incident remediation of the soil was necessary.

France

No Remarks

Germany

With regard to contaminated sediment as a relevant source, the present situation is that the level of  PCBs in sediments are seldom the reason to remove the sediment and to store it on land.  As contaminated dredged materials are a secondary source of emissions, the priority is to deal with the problems in combating the primary sources for PCB contamination.

For further information / actions see answers under topic "contaminated land".

Norway

More than half of the about 80 sites which have been mapped, assuming PCBs was a problem, have been investigated or some corrective measures (about 20) have been carried out. The measures have mostly been removal or isolation. PCBs are a major problem in Norwegian marine sediments. Measures (capping and dredging) have been made against PCB-contaminated sediments outside a smelter and on a naval base; both located in the western region of Norway.

Sweden

One case of remediation has been carried out on a lake with sediments containing PCBs from a paper mill upstream that recycled paper waste. The remediation of Lake Järnsjön in the Emån River was carried out in beginning of the last decade. The total amount of PCBs was about 400 kilograms and the transport to the Baltic Sea around 6 kilograms per year. The dredging spoil, 150 000 cubic meters, has been put into a separate landfill. The concentration of PCBs was well below 50 ppm, peak value 37 ppm. The leakage from the landfill is calculated to a few tens of grams per year. A plant for manufacture of power capacitors in Västberga, southern Stockholm has been remedied. Concrete contaminated with PCBs has been incinerated and concrete waste with low concentrations has been deposited in a safe landfill near the high temperature incinerator.

Switzerland

See comments under topic "Contaminated land".

The Netherlands

Actions have  been carried out within the frame of the general policy on contaminated land and aquatic sediments. Information on policy on contaminated land can be found in the section on contaminated land, where can be read that various standards have been formulated for PCBs to determine whether clean up of contaminated land is necessary or whether the standard for good quality has been met.

Aquatic soils/sediments

The fourth national policy document on water management (December 1998) spells out the (partly renewed)  general policy on aquatic soils. The quality of recently formed aquatic sediments shows distinct improvement compared with that of earlier sediments, but even so there is still widespread pollution. This substantially increases the cost of maintenance dredging to ensure adequate river discharge and navigational depth. In addition, the restoration of water systems requires not only clean water but also uncontaminated aquatic soils.

The main solution is to (continue to) tackle the sources of pollution, also in countries upstream, but there is also a need to remove contaminated aquatic soils. The Dutch government has earmarked NLG 600 million (272 million Euro) for this (115 million in the 1999-2002 period and 485 million in 2003-2010). At the moment, consideration is given to replacing the rigid classification of dredging spoil with a more flexible approach by which spoil would be dispersed where this would do no harm to the recipient system, treated (separation, purification, use) where financially feasible, and dumped only as a still indispensable, but environmentally sound and cost-effective, last resort.

In case of the offshore disposal of marine harbour sediment in Dutch coastal waters, dredged material has to meet standards for PCBs. An additional assessment is now under consideration with special attention to effects of dioxin-like substances; this includes effects of planar PCBs.

Final aim: Eventually it must be possible once again to use dredging spoil produced by maintenance work on shipping channels, ports, canals, ditches etc. as a valuable raw material for a variety of uses. This will reduce the need for treatment and make dumping a thing of the past.

Concrete actions (in addition to the abatement of sources causing the pollution of sediments):

-Explore the potential for storing dredging spoil in deep pits located, for example, in the river flood plains

-Build a large spoil storage depot in the Hollandsch Diep and other depots in Limburg and Zeeland

-Use simple sand-separation techniques at large storage sites

-Give further encouragement for re-use of dredging spoil, either immediately or following treatment

-Draft a 10-year scenario for the remediation of aquatic soils

-Promote active management of aquatic and other soils

-Continue for the time being – subject to conditions – with the dispersal of slightly contaminated spoil both on land and in surface waters and amend regulations accordingly

-Conduct remedial dredging in some urgent cases in government-managed and regional waters

-Encourage the municipalities to catch up with necessary dredging

-Review the classification and assessment of dredging spoil.

United Kingdom

The sale and use of PCBs has been banned in the UK . Actions on discharges from contaminated land is taken within the systems of investigation and control that apply to such sites. See also the answer to question on contaminated land.

DDT

(ED, Annex 2, 4.1 xii)

Question
Which actions have been carried out to prevent losses of DDT from contaminated land and sediments?

Belgium

As mentionned in the past, there is no production nor use of DDT in Belgium.

Denmark

Only very few cases of pollution by DDT exist in Denmark. One of these (containing many other hazardous substances) is of a sizeable extent. Remediation of the soil has been made.

France

No Remarks

Germany

DDT is completely banned since many years (DDT Law Ordinance on the Prohibition of Chemicals concerning chemical products (Chemikalien-Verbotsverordnung) of 7.8.1972, amended 15.9.1986 (Bundesgesetzblatt, I, p. 1505). Therefore, no actions with regard to the source of contaminated lands and waste disposal sites have been taken so far.For further information / actions see answers under topic "contaminated land".

Norway

Disposal sites for DDT-containing mud from 43 tree nurseries have been mapped. From these 38 have been investigated and one have been excavated. DDT is not regarded a big problem in Norwegian marine sediments and has so far not called for corrective actions.

Sweden

DDT was banned in Sweden in 1975.

Switzerland

Manufacture, supply, import and use of DDTare completely prohibited in Switzerland since 1986 (Ordinance on Hazardous Substances of June 6, 1986).
The Netherlands

Actions have  been carried out within the frame of the general policy on contaminated land and aquatic sediments, as described in the section on PCBs and in the section on contaminated land. In the latter, it can be read that various standards have been formulated for DDT to determine whether clean up of contaminated land is necessary or whether the standard for good quality has been met.

United Kingdom

The sale and use of DDT has been banned in the UK for many years. Actions on discharges from contaminated land are taken within the systems of investigation and control that apply to such sites. See also the answer to question on contaminated land.

Substitution of substances and products

(ED, Annex 2, 4.1 viii and xi)

5.10 Substitution on products

Question
How has substitution of small NiCd-batteries (<500g) been promoted nationally?

Belgium

The Belgian programme on implementation of the battery directive 91/157/EEG (june 1999) mentions a number of possible ways to promote the substitution of small Ni-Cd-batteries. None of them have been put in practice yet by appropriate legislation.

Denmark

In general the environmental policy in Denmark is to reduce the use of hazardous substances and to shift the use towards environmentally sounder alternatives. But the price on environmentally sounder alternatives is a major obstacle for changing consumption towards more environmentally friendlier batteries, as the price level for these batteries on average is 30-40 % higher than for nickel-cadmium batteries. On that background a bill for an eco-tax system on nickel-cadmium batteries was passed in the Danish Parliament and by April 1st, 1996 the Act entered into force. The size of the tax shifts the demand away from the use of nickel-cadmium batteries. The price of nickel-cadmium batteries is now comparable to greener products such as NiMH/Li-ion (Nickel Metal Hydride/Lithium Ion) batteries and thus more attractive to the consumers.

France

In the frame of a contract with ADEME (French Agency for the Environment and Energy managment)/MATRA during the period 1998-2000, the substitution of the phone nickel-cadmium battery was study. This study allowed the substitution of this type of batteries with nickel-metal-hydrure batteries.

Germany

As of the 1st October 1998, the new regulations in the Batteries Ordinance of 27th March 1998 have been in force, reducing the potential harm to the environment and public health from used batteries.

Consumers are required to return used batteries and accumulators to retailers or to existing provided by local authorities, such as recycling yards or facilities mobile pollution units. 

Manufacturers must recycle returned batteries or assume responsibility for the disposal of those which cannot be recycled. Under the Batteries Ordinance, these requirements to recycle and dispose are to be met by manufacturers through a jointly run return system. 

The Federal Environmental Agency recommends buying rechargeable alkali manganese batteries, which frequently offer an alternative to traditional disposable batteries. More tips from the Federal Environmental Agency, on purchasing as well as on using or disposing of disposable and rechargeable batteries can be found (in German) in a 20-page leaflet ("Wiederaufladbar oder Ex und Hopp? - mobile Stromversorgung in Kleingeräten").

Norway

a) Regulations on Environmentally Harmful Batteries were laid down in 1990. The regulations have been revised, and are presently in accordance with the EC Battery Directive; Directive 91/157/EEC. The Regulations and the Directive define  cadmium batteries as environmentally harmful batteries that shall be labelled with an over crossed waste container. In addition the Battery Regulations have rules to insure collection of batteries; battery dealers are obliged to accept discarded batteries free of charge. Enterprises are obliged to deliver discarded environmentally harmful batteries and all types of chargeable batteries to the dealers, and the manufacturers and importers are obliged to collect these batteries free of charge. The aim is to collect practically all NiCd-batteries by weight. 

b) To limit the marketing and use of small NiCd-batteries EC should be invited to prohibit the marketing of small NiCd batteries  except for batteries for special purposes (i.e. under extreme temperatures). Large batteries should not be prohibited.  

The collection of used large NiCd batteries in Norway is almost 100%and about 10% for small NiCd batteries. Most of the small NiCd batteries are supposed to end in the municipal waste. In 1997 Norway made a proposal to EU to ban NiCd batteries, but the proposal was  turned down. The main reason for turning this proposal down was that alternative batteries were not available for all applications, e. g. high effect tools as drills and angel grinders or use under extreme high or low temperatures. There is a continuous development of alternatives, and presently some manufacturers provide alternative batteries with high effect. 

There has not been any significant change in the annual sale of small NiCd batteries the last 15 years despite the change to alternatives in major use areas like in mobile telephones and other electronic applications.  One reason is increase in the marketing of battery powered tools and that the alternative batteries are more expensive than the NiCd batteries.

Sweden

By implementing the swedish "Batteries Ordinance (1997:645)" the substitution of small NiCd-batteries and mercury-oxide batteries are being promoted nationally. According to this ordinance there are environmental fees on all NiCd, mercury-oxide and led batteries that are being put on the swedish market.

Switzerland

The composition of the batteries and their return rates are well known. Around 3,700 t of batteries are currently being sold each year. The return rate over the past few years has been between 55 and 60% (1998: 60%). On average, nickel-cadmium batteries (Ni/Cd) contain 16% cadmium, while their market share is only 2%.
Separate collection:
Although batteries have been collected separately for several years, many batteries and accumulators (even Ni/Cd batteries) still end up in the dustbin. The Annexe 4.10 "Batteries" of the Ordinance relating to Environmentally Hazardous Substances (OSubst) was modified on 1 July 1998, to oblige retailers who sell batteries and accumulators weighing less than 5 kg to take them back, while requiring the consumers to return them.


Treatment / infrastructure:
Batrec AG in Wimmis (Canton Bern) and Recymet SA in Aclens (Canton Vaud) are the Swiss recycling facilities that specifically treat domestic batteries. The two firms merged in 1998.
Objectives:
To improve the return rate so as to reduce the heavy metal content (Cd, Hg, Pb, Zn) of municipal solid waste and preserve resources.
Measures to be taken:
The modification of the Osubst Annexe on batteries came into force on 1 October 1998. One must therefore wait to know whether the return rates effectively improve. Specific public relations work is necessary on the part of the battery sector, in particular to keep stressing the fact that batteries may be brought back to the shops that sell them.


Solutions / scenarios envisaged:
To monitor whether the regulations work and can lead to an annual maximum of 3,000 kg Cd from small batteries (up to 1 kg in weight) no longer reaching municipal waste from the year 2004. If it becomes clear that this objective cannot be achieved with the measures introduced by the trade, a deposit on Ni/Cd batteries may be introduced from 2002. A small proportion of the tax income may be employed to promote return (through advertising).
Long-term development:
Today, the great majority of the most commonly used household batteries are already Cd- and Hg-free. 
These metals have been replaced by other, less polluting substances. In the long term this should be the
case for most batteries. A different kind of disposal from that used today could then be investigated.

The Netherlands

In general, the Dutch policy aims at a reduction of the use of cadmium in products. However, a ban of cadmium in batteries or a reduction of the cadmium content in small batteries is not part of this policy (yet). The Government has no possibility to persuade industry to substitute NiCd batteries by alternatives. Substitution is up to the consumer, but the price of NiCd batteries is much lower than of substitutes. In portable computers and mobile phones NiCd is already substituted by Ni-metal hydride and lithium-ion (large reduction of weight and volume). In 1999 compared to 1997, a sharp reduction of the number of NiCd batteries sold and a sharp increase of Ni metal hydride and lithiumion have been observed. Producers of electrical portable rechargeable apparatus (screwdrivers, drilling machines, vacuum cleaners) still prefer NiCd above Ni metal hydride. According to the Batteries Disposal Decree (1995 revised in 2000), NiCd batteries have to be collected separately; in 

1999, 72% of the NiCd batteries was collected separately. In case that batteries contain cadmium, a label has to be put on the battery.

United Kingdom

The batteries and Accumulators Regulations (last amended in 2000) prohibit the marketing of certain mercury and cadmium containing batteries and therefore actively promote their substitution. The Regulations implement the EC Batteries Directive (as amended). Substitution of small nickel cadmium batteries has taken place naturally, as alternative battery technologies , displaying superior performances in certain appliances, have been developed. For example, five years ago, most mobile phones were powered by nickel cadmium batteries. Now it is hard to find a phone manufacturer specifying that battery technology. Nickel cadmium has been supplanted by nickel metal hydride and lithium batteries, despite their higher cost, in thi and a number of other applications.

The UK has been encouraging the nickel-cadmium battery industry, including its main equipment user industries, such as power tool manufacturers, to collect and recycle spent Nicads for a number of years. An industry-led programme (REBAT) is capturing  increasing quantities from industrial and commercial sources, and these are being shipped to France for recycling.  The programme has a target ofrecycling 1,550 tonnes of nickel-cadmium battery waste over four years.

Question
How has substitution of mercury oxide batteries been promoted nationally?

Belgium

From 1996 an ecotax of 20 BF/ batterie has been introduced.

Denmark

According to a statutory order from the Ministry of the Environment (No. 1044 of December 16, 1999 on certain 

batteries and accumulators) mercury is banned in alkaline manganese batteries. The statutory order implements the Council Directive 91/157 EEC on batteries and accumulators containing certain dangerous substances and the Commission Directive 98/101/EC adapting to technical progress Council Directive 91/157/EEC. Button-type batteries and batteries composed of button cells containing <2 % mercury are still allowed.

France

Since 29 december, 1999, a national legislation  transposed the directive  98/101/CE dated 22 december 1998.

Germany

The batteries ordinance had to be amended by 1 January, 2000, in order to harmonize it with current EU legislation. It also contains a ban on the marketing of the following types of batteries: batteries and accumulators, with the exception of button cells and batteries composed of these, with a mercury content in excess of 0,0005 % of the total weight,  button cells and batteries composed of these with a mercury content in excess of als 2 % of the total weight.Thus with the incorporation of the ordinance into national law no mercury oxide button cells should be marketed in Germany after 1 January, 2000.

Norway

Mercury oxide batteries are banned in Norway according to the Regulationsconcerning Environmentally Harmful Batteries

Sweden

By implementing the swedish "Batteries Ordinance (1997:645)" the substitution of small NiCd-batteries and 

mercury-oxide batteries are being promoted nationally. According to this ordinance there are environmental fees on all NiCd, mercury-oxide and led batteries that are being put on the swedish market. Since 1997 it is also forbidden to export mercury and chemical preparations which contain mercury.

Switzerland

Annex 4.10 to the Ordinance relating to Environmentally Hazardous Substances (Osubst, 1986), which deals with batteries, was amended in 1998. This amendment focusses on batteries and particularly on cadmium and mercury. It limits the mercury and cadmium contents of batteries sold in articles of any kind to < 0.001% (w/w). Exceptions require special approval and are accepted only in consideration of annex 2 to the guideline 91/157 of the Council of the European Community.
The above-mentioned up-date of annex 4.10 defines the consumers’ duty to return used batteries and the traders’ duty to accept returned batteries of all kinds. In addition, the annex defines the producers’ obligation to pay a fee to the respective organization, when commercializing battery-containing articles. This fee is covering the deficit resulting in relation to adequate recycling or disposal.
The Netherlands

A Dutch Decree on products containing mercury came into force in 2000. Generally, import and production of products containing mercury has been forbidden. Trade will be phased out in 2002. However, it is still allowed to produce batteries wit mercury; it is prohibited to bring batteries on the market containing more than 5 ppm mercury (or 2% for button cells). In case that batteries contain mercury, a label has to be put on the battery. According to the Batteries Disposal Decree (1995 revised in 2000), mercury batteries have to be collected separately.

United Kingdom

Mercuric-oxide batteries were banned in Great Britain through the

Batteries and Accumulators (Containing Dangerous Substances)(Amendment) Regulations 2000, which came into effect on 18 December 2000.

Question
How has substitution of mercury thermometers been promoted nationally?

Belgium

No specific action has been carried out.

Denmark

Mercury containing thermometers are with few exceptions banned according to statutory order no. 692 of September 22, 1998 from the Ministry of the Environment.

France

The substitution of  mercury thermometers has been promoted in a national decree and a circular :

The Decree of 24 December 1998 relating to restrictions on the marketing of medical mercury thermometers intended for measuring internal human temperature. This Decree and the effective ban came into force on the 1st march 1999. The circular of 20 July 1999 restricts the use of medical thermometers for measuring the internal temperature of human in health’s centres. The Decree of 24 December 1998 was written following the French consumers’ security Council instruction of 9 

September 1998.

This instruction states on :

- The mercurial toxicity

- The quantity of existing mercury thermometers in France

It also stresses the need to :

- inform consumers on the possible risks due to existing mercury thermometers’ breaking.

- set up the means of recovery and disposal of the mercury coming from thermometers.

Finally, the possible substitution products were listed. Main ones are electronical thermometers coming mainly from outside EU (China). Gallium thermometers can be used as well, they are produced in Germany.

Germany

A ban on the production and marketing of fever thermometers, especially for private households, is under discussion. Mercury-free medical thermometers are classified as products with the environmental label (blue angel). For further information / actions see answers under topic "integrated product policy".

Norway

a)  Regulations with Prohibition on Mercury Thermometers were laid down in 1998. The regulations ban manufacturing, importation, exportation and sale of mercury thermometers. 

b)  Very few countries have restrictions on Mercury (Hg) thermometers. Thus the thermometer manufacturers have not much incentive to develop alternatives to Hg thermometers. Hg thermometers have for a long time been standard equipment in laboratories. Many international standards specify use of or are based on Hg thermometers. Revising these standards would have implications for many institutions working with standardisation and testing etc. Thus it would be very important to invite EC to initiate revision of actual standards.

Sweden

Swedish legislation prohibits the production and sale of mercury thermometers since 1995. Products containing mercury may still be used if they have been in use continuously since 1995. Componenets containing mercury may not be reinstalled after discontinued use. Since 1997 it is also forbidden to export mercury and chemical preparations which contain mercury.

Switzerland

In the framework of the Ordinance on Hazardous Substances of 9 June 1986 regulations for a further restriction of the use od mercury thermometers is under preparation (restricted use only in laboratories).
The Netherlands

A Dutch Decree on products containing mercury came into force in 2000. Generally, import and production of products containing mercury has been forbidden. Trade will be phased out in 2002.

United Kingdom

Mercury-in-glass thermometers  have served the medical profession very well over the last 100 years. Their numbers have been slowly declining since the Health and Safety Executive (HSE) first issued the Regulations for the Control of Substances Hazardous to Health (COSHH) in 1988. The HSE have also produced several guidance documents in order to protect personnel and limit the amount of mercury reaching the environment [eg EH 17 & MS12]. Over the last few years as more mercury-free alternatives have become available, many National Health Service Trusts and Primary Care Groups have decided to replace their mercury devices. In July last year the Medical Devices Agency (MDA) issued a Device Bulletin giving guidance on blood pressure measurement devices and recommended that consideration is given to the selection of mercury-free products when the opportunity arises [MDA DB2000(03).

5.11 Substitution of hazardous substances

Question
How has substitution been promoted nationally?


Belgium

Substitution as a principle is included in several internationally agreements/strategies to which Belgium is a party. 

Denmark

Denmark has developed a List of Undesirable Substances that the Danish EPA considers to have undesirable effects on either health or environment. The highest prioritised substances on the list is accompagnied with information about ongoing or initiatives to be launched. These comprise substitution whenever possible, supported by e.g. voluntary agreements, several ECO tax systems for different chemicals, and subsidy schemes for custumizing some substitution alternatives in manufacturing companies.

France

No Remarks

Germany

The substitution principle is built into the German Administrative Provision on Air Quality and Air Emission (" Technische Anleitung Luft"), the Water Protection Act ("Wasserhaushaltgesetz, WHG") and the Regulation on Dangerous Substances ("Gefahrstoffverordnung"):

German environmental legislation contains therefore dynamic obligations or recommendation in different areas to examine and introduce environmentally less hazardous substances ot non hazardous substances:

- substitution of hazardous, hazardous preparations and products at workplace by less hazardous alternatives (§16 GefStoffV),

- substitution of raw products and processing aids in order to protect the environment from hazardous emissions from sites (3.1.4 TA Luft)

- general responsibility for waste preventing, environmentally sound products according to the Waste Avoidance, 

Recycling and Disposal Act (§ 22 KrW/AbfG) working towards the development, introduction and implementation of "environmentally sound" processes and products through the Environmental Protection Managers (§21 b § 3 WHG and § 54 Section 1 and 2 BImSchG, (Federal Immission Control Act)).

In order to promote the substitution principle a "Guidance Manual for Formulators and Other Professional Users of Chemicals" describing the requirements with regard to the release of chemical substances into water ecosystems and information for the users of chemicals has been developed at the Federal Environmental Agency and distributed to more than 200 formulating companies.

Norway

Substitution

From 1 January 2000, all enterprises are required to evaluate their use of any substances that may be hazardous to health and the environment. A statutory requirement to apply the substitution principle has been introduced in a new section of the Product Control Act. This is a general preventive strategy, intended to reduce the risks associated with the use of chemicals. The requirement means that enterprises must evaluate whether they can replace hazardous substances with less hazardous alternatives. This is a practical application of the general requirements to show due care and carry out risk assessment that are already set out in the Regulations relating to Systematic Health, Environmental and Safety Activities in Enterprises.

Since the statutory requirement to apply the substitution principle has been included in the Product Control Act, it applies to all products containing chemicals that may be hazardous to health or the environment. The term products includes raw materials, auxiliary materials, intermediate products and finished products of any kind, and applies to products at all stages of their life cycles, including waste.

Each enterprise must start by reviewing its use of chemicals. This applies to all chemicals used in operations within the enterprise, in production processes or during the provision of services and as components in end products.

The enterprise must assess whether a product may, because of the chemicals it contains, pose a risk of injury to health or environmental damage during production (e.g. emissions of pollutants), during normal use or when it has been discarded as waste.

Enterprises are not required to substitute one substance or method for another if this will involve unreasonable cost or inconvenience. The costs and the environmental benefits must be in reasonable proportion to one another. A chemical must be replaced if the environmental benefit is believed to be at least as great as the cost of changing to a less hazardous alternative.

The observation list

The observation list is a list of hazardous substances that users should treat with special caution, drawn up by the 

environmental authorities. The observation list is to be used as a tool for reducing the amounts of hazardous substances in the environment. It is primarily intended for manufacturers, importers, distributors and users of chemicals and chemical products, but may also be useful for other groups. It is not a legally binding list or a list of prohibited substances, and is not exhaustive. Substances can be added or removed if new information on their properties is obtained or if there are changes in the way they are used.

Substances are included if they are hazardous to health or the environment and current information indicates that they represent special problems at national level. The use of such substances should be reduced wherever there is a risk of injury to health or environmental damage during use, manufacturing processes, storage or waste management. The list is intended to function as a tool for reducing the quantities of hazardous substances in the environment.

The observation list can also be used to identify substances that should be considered in connection with substitution. However, it does not provide complete information on which substances should be replaced with less hazardous alternatives in individual cases. The statutory requirement to apply the substitution principle applies to all products containing chemicals that may cause injury to health or environmental damage.

Sweden

The Swedish Environmental code contains general rules of consideration which state that all persons managing any type of business shall avoid selling or using chemical products or biotechnical organisms that may present a hazard to the environment if they can be substituted by a less hazardous product. This is also valid for products containing or that have been treated with a chemical product or biotechnical organism.

Switzerland

In Switzerland a variety of instruments are used, including bans and restrictions for the marketing and use; voluntary agreements; promotion of voluntary private sector measures; comparative assessments and authority recommendations; prepaid disposal fees; promotion of training and education.
The Netherlands

The general environmental policy is to move towards sustainable production methods. Based on this  policy, companies are asked to choose and select less hazardous substances, preparations and processes. A clean technology programme accommodates and stimulates research on alternative techniques for industrial processes.

Summer 2001, the Dutch Parliament will agree the recently developed ‘Strategy on management of substances’. It was felt that innovation of the policy on chemicals was necessary, e.g. on criteria for characterising substances, related messages for category of substances and the role/responsibility of industry and non-governmental organisations. The (further) implementation of the new strategy will certainly induce and contribute to the further substitution of hazardous substances.  

A general evaluation methodology for substances and preparations in the context of the Pollution of Surface Waters Act has been adopted in 1998  and will be implemented in the year 2001. The method is based on the EC-regulations on classification and labelling. This general evaluation methodology enables water management authorities and companies to unambiguously determine the water pollution effect of substances and preparations. In addition, the abatement efforts required for the substance or preparation concerned follow from the methodology.

Companies can make use of the methodology to evaluate alternatives and choose the alternative with the less water pollution effect.Single companies are encouraged by requirements in discharge permits and by the establishment of certified corporate environmental care systems (partly product oriented care systems).

United Kingdom

The UK has set up a  Chemicals Stakeholder Forum which will consider what substitutes exist for chemicals that have been identified nationally as being of high concern.  The risks of the potential substitutes also needs to be reviewed by the Forum to ensure that substitution is encouraged with a view to reducing overall risks.  This is consistent with the principle outlined in the recently agreed Council Conclusions on the European Commission's White paper for a future chemicals policy.

5.12 Substitution of specific substances

Question
What are the trends regarding the use of Short Chained Chlorinated Paraffins (SCCP)?

Belgium

PARCOM Decision 95/1 is applicable in Belgium. Belgium supports its full integration in EU Legislation. 

Denmark

In the last couple of years the use of SCCPs was approximately 25 tonnes per year. The use is expected to approach zero in the next couple of years when the EU ban on SCCPs enters into force in 2003.

France

The use of SCCP tends to disappear, it is still needed for essential use in aeronautic industry but this use will end before 2005. Other uses exist, first as plasticiser, and as flame retardant, but SCCP will progressively be replaced by longer chained chlorinated paraffins, for instance.

Germany

In Germany the production of short chained chlorinated paraffins was stopped by the end of 1995 and by the end of 1998 also the production of other chlorinated paraffins (SCCP). The only producer of chlorinated paraffins in Germany was Hoechst. However, recently, Leuna Tenside GmbH has started the production of medium and long chained chlorinated paraffins, but not of short chained chlorinated paraffins.

Norway

There has been no production of SCCP in Norway. SCCP has been imported for the production of SCCP-containing products like softeners and fire resistant additives in paint and plastics. SCCP-containing products also have been imported into Norway, and there has been some export of such products. Net consumption has decreased from 200 tonnes in 1991 to about 15 tonnes in 1998, and was less than 15 tonnes in 1999. 

There has been no particular phase out strategy for hazardous SCCP-substitutes, and medium- and long chained 

chloroparaffins are the main substitutes. Norway has adapted a «Substitution Obligation» in the Production Control Act (Law 11. June 1979). According to the Substitution Obligation any enterprise using a chemical compound is obliged to consider less harmful alternatives and chose this if possible without unreasonable costs or inconvenience.

Sweden

The total use of SCCPs has been reduced by nearly 100% between 1990 and 2000, mainly due to a serious reduction within the use as metal working fluids and paints. The goal of a total phase out in chemical products is predicted to be met in 2001. There is no production of chlorinated paraffins in Sweden. In 1998 approximately 100 tons were imported as raw material. The inflow of SCCP in goods other than chemical products is not known.

Switzerland

A substance flow analysis for SCCPs has been carried out. In 1994 the consumption of SCCPs in Switzerland was about 70 t. No data regarding consumption trends are available. SCCP-releases have been estimated based on use pattern of 1998 within the EU.
The Netherlands

The use of SCCP has a downward trend for many years.

United Kingdom

The following table gives an estimate of the UK usage of   Short Chain Chlorinated  Paraffins in 1999 together with substitutes in use.

Sector
1999 usage (tonnes) 
Substitutes in use

Metalworking
416

MCCPs/other

Leatherworking

<1


Adhesives/Sealants
235
Phthalates/polymerics

PVC
45
MCCPs/phthaltes/other

Lava Lamps
2
Unknown

Sales through distibutors
368
Not applicable

Flame retardants

105
Not researched

Unknown
63
Not applicable

Source of information:   DETR Consultation Paper:    Proposed EC Directive on the Use of  SCCPs in Metal Working and Leather Finishing / study by Risk Policy Analysts

Question
Which national measures have been carried out regarding SCCP to stimulate the substitution, and what are the further plans?

Belgium

A draft royal decree implementing PARCOM Decision 95/1 is ready and has been notified in 1999. Future EU discussions on the matter will determine the possible next steps to be taken nationally.

Denmark

Since 1998 the SCCPs have been included in the Danish EPA's List of Undesirable Substances. The Danish 

Paintmakers Association has informed that SCCPs are no longer applied as flame retardents in paints.

France

For the moment, there is no national regulation for these chemicals, France was subscriber of the PARCOM decision 95/1, but didn’t transpose it yet in its national law. Soon, a European Directive should be adopted on SCCP, that restricted the use of these chemicals in 2 main applications : leather fat liquors and metalworking lubricant. This Directive will be transposed in a national Decree.

Germany

With regard to the use as metal working fluids (MWF) the substitution of SCCP and chlorinated paraffins (CP) are virtually completed. 

Particular aspects of progress:

* increased demand of CP free MWF by large companies --> intensified efforts of fluid suppliers to develop new 

formulations. The initiative of large companies --> sufficient economic basis for new formulations and sufficient facilities for testing in practice

* innovation costs: several mio. DM at one individual large car producer- cost estimates in advance, but no reliable benefit estimates in advance; initiation of action justified rather by general targets of company policy;  afterwards net economic benefits could be stated due to generally improved cost efficiency

* after cease of (SC)CP production in Germany, formulators realised reduced availability --> additional motive for developing Cl-free alternatives

* modern waste management keeps strong demand for chlorine-free waste (additional technical requirements for recycling and disposal of chlorine containing waste)

Norway

Regulation governing short-chain chloroparaffins was laid down by the Ministry of the Environment 13 December 2001. According to the regulation the production, import, export, sale and use of short-chain chloroparaffins are prohibited from 1. January 2001. Exemptions from the general prohibition are as follows: 

Unsold stock items containing short-chain chloroparaffins that were imported or produced before 1 January 2001 may be sold and used until 1 January 2002.

Conveyor belts in the mining industry and sealing materials in dams are exempt from the provisions of the regulations during the transitional period that ends on 1 January 2005.

Sweden

The goal of a total phase-out of SCCPs in chemical products is predicted to be met in 2001 mainly through voluntary phase-out activities by importers, producers and users of chemical products. 

According to the motives for the Swedish Environmental Bill 1990/91: 90 and the Swedish Governments Bill 1997/98 :145 on the Swedish Environmental Quality Objectives, the remaining use of short chained highly chlorinated paraffins shall be phased out by 2000.

According to PARCOM Decision 95/1 on SCCPs the following use categories; plasticisers in paints, coating and sealing compounds, in metal working fluids and as flame retardants in rubber, plastics and textiles should be phased out by December 31, 1999. At December 31, 2004 the decision applies to the use of SCCP as plasticiser in sealants in dams and in conveyor belts for the exclusive use in underground mining.

Switzerland

A draft amendment of an ordinance will be circulated for comments by the end of 2002. The intension is to phase out the uses of SCCPs covered by PARCOM Decision 95/1.
The Netherlands

The implementation by legislation (in November 1999) of PARCOM Decision 95/1 on the phasing out of the use of short chained chlorinated paraffines has accelerated the downward trend in use towards the phasing out. Implementation has been executed according to the applications and time-frames stated in PARCOM Decision 95/1. The users of chlorinated paraffines in The Netherlands have been informed in advance on the content and implementation of PARCOM Decision 95/1.

United Kingdom

The UK  initiated work on these substances by being the rapporteur under the EC Existing Substances Regulation.  It carried out the associated risk assessment and the  subsequent risk reduction strategy.  Adoption onto the OSPAR List of Substances for Priority Action, and onto the EC Water Framework Directive list of priority substances has also been supported and this is sending a clear signal to producers and users that substitution is required.  The UK believes that working at European level is  the most  effective way to achieve harmonised action on these chemicals and will continue to support the development of EC Marketing and Use restrictions and the development of  appropriate measures under the Water Framework Directive.

Question
What are the trends regarding the use of Trichlorobenzene?

Belgium

In the past TCB was used as a carrier for colorants in the textile industry.  The alternative that is used now is 

dichlorotoluene.

Denmark

Very few trichlorbenzene containing products are registered in the Danish comprehensive Products Register. The main part of the registered products are coolant-lubricants for metal processeing. The content of trichlorobenzene in these products is less than 1% and the total consumption of trichlorobenzen is estimated at 10 kg per year.

France

This chemical is still produced by 3 remaining French producers. It is still used as a synthesis intermediate in closed systems. It used to be included in the dielectric liquor of transformers but it is no more used in this application since 1995.

Germany

Trichlorbenzene (TCB) was produced in Germany in 1993 between 1 and 5 kt. TCBs are produced by chlorination of benzene, monochlorobenzene and dichlorobenzene. The resuting mixture consists of various chlorination stages and isomers. The main product is 1,2,4-TCB; the proportion of 1,2,3-TCB is about 15 %. 1,3,5-Trichlorobenzene has not been produced in Germany since tha late 80ies, before that it was exported or used as intermediate in organic synthesis with a production volume under 20 tons annually.

Bayer AG, the only producer in Germany, declared that more than 90 % of the TCB produced was exported in 1995. The remaining quantity was only used in closed systems.

However, although the use for transformer fluid production was discontinued in 1984, apparently 1000 t TCBs are stored in transformers. This storage may represent, if not disposed safely, the highest emission source.

Norway

Trichlorobenzene is not in use in Norway.

Sweden

It is not used anylonger.

Switzerland

No data available. 

The Netherlands

No clear trend can be observed in emissions of (tri)chlorobenzenes, both to air and water. The level of emissions has not changed during the last years: in 1999 about 3 tonnes trichlorobenzenes to water and about 80 tonnes chlorobenzenes to the air.

United Kingdom

The best estimates currently available are as follows:


1. Wire and cable manufacturing.  This is the largest user of 1,2,4-TCB in the UK.  Current use is estimated to be around 3-4 tonnes .

2. Lead/tin plating.  1,2,4-TCB is used as a brightener solution in lead/tin plating baths.  Use is probably in the region of 1 tonne per annum.

3. Laboratory.  There are minor laboratory uses such as gel permeation chromatography.  Use would be expected to be a matter of kilograms rather than tonnes.

Question
Which national measures have been carried out regarding Trichlorobenzene to stimulate the substitution, and what are the further plans?

Belgium

See above.

Denmark

Denmark is in the process of preparing a risk reduction strategy on the basis of the EU risk assessment procedure. Since 1998 trichlorbenzene has been listed in the Danish EPA's List of Undesirable Substances.

France

A risk reduction strategy is being processing at the European level that should lead to risk reduction measures 

concerning the areas of risks pointed out by the risk assessment

In France, there is no national regulation concerning this chemical yet. Although, a risk reduction strategy is in process at the European level that should lead to restrictions on the use of TCB. It appears in the risk assessment that there was a need to reduce the risks for the aquatic environment and for man via the environment due to the downstream opened uses such as paints formulation. There was also a need to reduce the risks for workers at every levels. The restrictions will be taken later in the framework of the Directive 76/769/CEE and a transposition in national law will follow after the adoption.

Germany

Substitutes are available for textiles and probably solvent. No investigation took place yet for the substitution of the use as a chemical intermediate.

Norway

As Trichlobenzene is not in use in Norway no further actions are required.

Sweden

Not used any longer.

Switzerland

No measures have been taken so far.

The Netherlands

Environmental quality objectives have been derived for (tri-)chlorobenzenes. The initiatives within the framework of OSPAR (trichlorobenzenes on the priority list) and within the EU existing chemicals programme (Denmark rapporteur member state) and the EU Water Framework Directive (trichlorobenzenes marked as priority hazardous under review) will be awaited before further action at a national level will be taken.

United Kingdom

The UK has set an Environmental Quality Standard for trichlorobenzene of 0.4 ug per litre in waters.

The UK believes that measures for achieving the substitution of trichlorobenzene will be best achieved through 

European Community Action, via the Existing Substances Regulation, and through the Water Framework Directive where Trichlorobenzene is a priority hazardous substance, and will support the further development of these initiatives.

Question
What are the trends regarding the use of Musk Xylenes?

Belgium

Muskxylenes are still used for the preparation of perfumes in small quantity

Denmark

The use is declining within the European Community. Presently, work under the auspices of OSPAR is aimed at reducing the presence of musk xylenes in the marine areas to near zero by 2020.

France

see EU risk assessment which is underway and elaborated by the Netherlands.

Germany

In Germany a voluntary agreement with the Industrial Association of Cleaning and Washing agents (Industrieverband Körperpflege- und Waschmittel e.V.) has been established in 1993. The producer reacted therefore on the raising concern that musk xylenes are liable to bioaccumulate, and renounced to  musk xylenes in washing and cleaning agents, especially in household products.

As the demand for musk xylenes and ketone is becoming less, the use of polycyclic and macrocyclic musks is increasing.

Norway

Norway has no production of Musk Xylenes, but Musk Xylenes are used in detergents, perfumes, cosmetics, carpolish etc. as flagrant. Some of these products are produced in Norway, but the majority of the products are imported. Generally there seems to be a trend to phase out nitromusks (i.e. musk zylene, musk ketone) and switch to polycyclic musks.

Sweden

Information concerning the usage of fragnances in for example cleaning products and cosmetics is scarce. An increasing trend in the use of fragnaces in the beginning of the 1990's has since leveled. This may be due to an increasing public demand for frangnace-free products. From 1992 to the present less than 1 ton of musk xylenes has been used per year.

Switzerland

Due to the actions already taken, and the general concern about the environmental fate and toxicology of nitro musks, their importance as fragrances is decreasing. The use of Musk xylene in Europe has decreased by about 50% in the last six years (from 174 tonnes in 1992 to 86 tonnes in 1998). The voluntary action to phase out Musk xylene in detergents has been successful in Switzerland. This is demonstrated by recent monitoring data. In sewage sludge, Musk xylene was detected only in one of 12 treatment plants sampled at different locations. However, the occurence of the degradation product 4-Amino Musk xylene in 6 of the 12 samples suggests that small amounts of Musk xylene are still formulated in consumer products.
The Netherlands

No trend can be reported because historical data are missing,

United Kingdom

The main uses of musk xylenes in the UK is in detergents and cleaning products.  According to the UK Cleaning 

Products Trade Association,  the use has fallen in recent years as concerns regarding its environmental impact have been raised.  We are not able to provide detailed figures.

Question
Which national measures have been carried out regarding Musk Xylenes to stimulate the substitution, and what are the further plans?

Belgium

This is not relevant because of the small quantity used.

Denmark

Musk xylenes are included in the Danish EPA's List of Undesirable Substances. The purpose of this list is to prompt producers, purchasers and the like to substitute substances appearing on the list with less problematical substances. Presently, the musk xylenes are under risk assessment in the EU.

France

Risk reduction strategies will be based on the results of the  EU risk assessment.

Germany

The Federal Environmental Agency is warning against the increased use of synthetic musk compounds (press releases). Also in assigning the environmentally friendly label (Bue Angel) to sanitary products not containing musk fragrances, the substitution is stimulated.

Norway

So far no special action has been carried out to substitute Musk Xylenes. However, there is a general trend to phase out nitromusks and switch to polycyclic musks. Under the existing chemicals programme the Netherlands is preparing extensive risk assessments for Musk zylene and musk ketone. Further national actions on these two substances will depend on the conclusions from the risk assessments.

Sweden

Musk xylenes are currently being evaluated by the Swedish Society for Nature Conservation concerning criteria for the eco-labelling BRA MILJÖVAL. It has been recommended in a draft report that musk xylenes should not be acceptable in ecolabelled products due to their toxic and not readily biodegradable properties.

Musk xylenes are also included in a Swedish MISTRA-financed scientific program "A New Strategy for the Risk management of Chemicals", which concentrates on the risk assessment and riskmanagement of persistent and bioaccumukative chemicals.

Switzerland

Some years ago the Swiss Soap and Detergent Association (SWI) has declared, on a voluntary basis, that musk xylene will no longer be used in laundry detergents. SWI is now prepared to phase out all musk ingredients in their products. The Association will confirm this voluntary commitment in writing a declaration to the Swiss authorities and to the public.

The Netherlands

The Dutch government and the companies producing (products containing) musk xylenes in The Netherlands agreed that the companies will provide information on the production of these substances/products in The Netherlands to the authorities on an annual basis.

At this stage, it is the Dutch view that it is the responsibility of industry to take further initiatives to achieve further reduction.

In the annual inventory of discharges/losses to surface waters, musk xylenes were recently included in the list of substances where information should be provided

United Kingdom

Musk ketone and Musk xylene have been included in the third EU priority list of existing substances (Regulation 

EEC/793/93) and the Netherlands are carrying out a risk assessment of these substances. The UK believes that harmonised Community action  will give the best opportunity for stimulating substitution of these substances and will continue to suuport this initiative.

Question
What are the trends regarding the use of Nonylphenols/Nonylphenolethoxylates (NP/NPE)?

Belgium

There's still use of NP in Flanders, especially for the production of phenolhars as  eg a product for the inkindustry. NPE are  mainly used in products for industrial cleaning.  Here it is re-used after use whereby the burden to the environment is minimized

Denmark

The application in washing and rinsing agents was discontinued in 1987 where a voluntary agreement was entered into. Also the application in pesticides has been discontinued or reduced since 1995 where a voluntary agreement was made. Today the phasing out has been completed and hence no NPE-containing pesticides are sold.

France

NP is a typical chemical intermediate, with very diffuse uses. It is used in phenolic and epoxy resins, as plastic stabilisers. NPEO are used  mainly as industry institution cleaning, but also for E-polymerisation, textile auxiliaries, leather auxiliaries, agriculture, paints, metal industry, pulp and paper, and certain captive uses.

Germany

A voluntary agreement on renunciation of Alkylphenoethoxylates (APEO, e.g. Nonylphenolethoxylates) in a wide range of washing and cleansing products has considerably reduced APEO releases to German surface waters. The total use of APEOs in industrial cleaning agents has dropped from 7000 t/a in 1992 to around 15 to 70 t/a in 1999, used in various cleaning products (mainly in cars and metal industry), which are not covered by the industry associations that committed to the voluntary agreement.

Norway

Since 1995 the reduction in the use of NP/NPE has been more than 65 %. There has been a reduction in all product types, but the greatest reduction is achieved for cleaning products with more than 90 %.

Sweden

The production/import volumes of Nonylphenolethoxylates decreased in Sweden by about 90% between 1990 and 1998. The reduction has mainly been due to decreases in the industrial cleaning sector (by 99,9%) and in the chemical industry (by 52,4%). In 1997, 124 chemical products on the Swedish market contained nonylphenol. 16 of these were available for consumers.

Discharges values from two Stockholm municipalities 0,45ug/l and 0.93 ug/l ( 1995).

The Swedish production of nonylphenol in 1997 was approx 8,200 tonnes. Of these, 3,000 tonnes were exported. Approx. 85 tonnes were imported as raw material or as a component in chemical products. 5,000 tonnes were used for the production of nonylphenolethoxylates. Only 20 tonnes were directly included in chemical products.

Existing use areas: polymerisation, paint, metal working liquids, textiles, industrial and institutional cleaning, impregnated and emulsion coated papers, agricultural pesticides, personal care products, contact adhesives. In 1997, 854 chemical products on the Swedish market contained NFE, out of which 132 were available for consumers.

Discharges from municipalities calculated to 600-1000 tonnes/year (1989) Approximately 9,000 tons of nonyphenolethoxylate were produced in Sweden in 1997. Of these, 8,500 tons were exported as pure substance. The importat of NFE, as a substance and in preparations, was 370 tons. The export of NFE in preparations was 240 ?? tons.

Switzerland

A monitoring study carried out between 1982 and 1984 had shown rather high concentrations of NPEOs and their degradation products in effluents of STPs. By the end of 1996 an other monitoring programme was started. The concentrations of NPEOs in effluents are now about 10 times lower than in the early eighties. Een if today concentrations in environmental samples are significantly lower than some years ago, concentrations  close to or even above PNEC can still be detected locally.
The Netherlands

The trend is downward in recent years.

United Kingdom

It is estimated that the use of alkylphenol ethoxylates as cleaning agents should have almost ceased in the year 2000.  

However, small quantities from unrecogised suppliers and imports may still be on the market.  Other uses in the Textile industry, the Leather industry,  Emulsion polymerisation, the  Pulp & paper and metal industry, paints and personal care products are also falling significantly as these substances come under the regulatory spotlight , although we do not have quantitative figures.

Question
Which national measures have been carried out regarding NP/NPE to stimulate the substitution, and what are the further plans?

Belgium

The substitution of NPE with alcoholethoxylates seems technical, ecological and economical plausible within five years.  NP is mostly used in closed applications, research is going on for substitutes.

Denmark

The NP/NPEs are included in the Danish EPA's List of Undesirable Substances. The purpose of this list is to prompt producers, purchasers and the like to substitute substances appearing on the list with less problematical substances. Three projects on substitutions in paints, varnish and caulking compounds have been initiated under the Cleaner Products Programme. A 1987 voluntary agreement exists on the discontinuation of the NP/NPEs in cleaning agents. Furthermore there is a voluntary agreement from 199? on the phasing out of the NP/NPEs in pestides.

France

In the risk reduction strategy processed by UK, six measures were considered : marketing and use restrictions/ environmental limits and standards/ licensing/ BAT/ voluntary agreement/ classification and labelling. Restrictions on marketing and use will be taken in the framework of the Directive 76/769/CEE later. The transposition in national law will occur after the adoption of the Directive. For the moment, no national regulation restrict the use of NP and NPEO. Nevertheless, the industrial installations are controlled regularly by environmental inspectors in the framework of a national law (19 July 1976). In this law, each industrial site has to respect certain environmental standard and/or limit.

Germany

Further reduction of emissions of NP/NPE are expected from the risk reduction strategy developed within the EU.

Norway

The Norwegian environmental authorities decided in 1996 that NP/NPE should be phased out of use in Norway by the year 2000. The authorities wanted to achieve this aim by voluntary action and in co-operation the actual partners. The measures taken have been information, meetings and surveys of uses.

Further plans for reducing the use are to introduce a new regulation entering into force this year (2001).

Sweden

In 1991 the Swedish parliament set a goal stating that at least 90% of the use of Nonylphenolethoxylates as industrial cleaning agents should be phased out by the year 2000 though voluntary measeures by the industries concerned. The use of Nonylphenolethoxylates as industrial cleaning agents were chosen since since this use was assumed to pose the greatest risk to the environment. Parcom Recommendation 92/8 on nonylphenolethoxylates. According to this recommendation the use of NPEs as cleaning agents (for industrial uses) should be phased out by the year 2000. The risk evaluation of nonylphenolethoxylates within the EU programme on Existing Substances should be presented before further measures are proposed in Sweden.

Switzerland

According to the Swiss Ordinance of substances detergents shall not contain octyl- and nonylphenol ethoxylates. Further restrictions are planned for applications such as industrial and institutional cleaning, textile and leather processing and metal finishing. A draft amendment of the ordinance will be circulated for comments by the end of 2002.
The Netherlands

In households, cleaning agents with NPEs no longer occur since 1988. This was achieved by an autonomous development, i.e. a voluntary initiative of the Dutch Detergent Industry Association and individual companies. The use of all alkylphenol ethoxylates in all cleaning agents (including those for industrial purpose) have been terminated from 1995, on a voluntary basis.

United Kingdom

In 1976 an agreement was reached between the Government and manufacturers of cleaning materials for domestic use, whereby manufacturers agreed not to use NPEs in these products.  This agreement covers all of the key manufacturers and all of the relevant companies which belong to a recognised trade association, and has resulted in an almost complete phase out of these products. In January 1996, members of the Confederation of British Wool Textiles agreed to phase out discharges of APEs within one year 

In 1996-97 the British Association for Chemical Specialities and the Soap and Detergent Industry Association reached a voluntary agreement to remove all APEs from industrial and institutional detergents by 1998.  It is reported  that this agreement has been met by all members.

Additional marketing and use measures will be taken to implement necessary European Community action to implement the  risk reduction strategy which has been drawn up by the UK in connection with the examination of NPEs under the EC Existing Substances Regulation 793/93/EEC .

Question
What are the trends regarding the use of Brominated Flame Retardents (BFR)?

Belgium

There's no production of BFR in Flanders.  There are no reliable usedata available.

Denmark

In the detailed substance flow analysis published in 1999 by the Danish EPA (Miljøprojekt, No. 494, 1999) the total consumption was estimated at 320 to 660 tonnes per year. The consumption of PBDE (polybrominated di-phenyl-ethers) was at 30 to 120 tonnes per years, TBBPA (tetrabrome-bis-phenol A) at 180 to 360 tonnes per year, HBCD (hexa brome-cyclo-decane) at 26 to 80 tonnes, while the remaining consumption was at other types of brominated flame retardents. The consumption in Europe and in the rest of the World is increasing. Probably this also holds true for Denmark. In a few areas which have been in focus a tendency has been seen for substituting brominated flame retardents with other compounds, but this trend has been counteracted by an increase in the usage of electrical devices containing brominated flame retardents.

France

Pentabromodiphenylether (PBDE), Octa-BDE are no more produced, neither used in France, Deca-BDE is no more produced but still used, as an alternative of PBDE and OBDE. Other brominated flame retardants are still produced in France such as Tetrabromobisphenol A and brominated polystyrene, wich are employed in very specific applications, including computer systems.

Germany

In Germany a voluntary agreement to renounce to the production and use of polybrominated flame reatardant (PBDE)  by industrial associations has been established in 1989.

Indirect national measures have for the marketing and use have been established by setting cut off values for 

brominated dioxins and furans. During the production of PBDE these brominated dioxins and furanes develop, therefore, by this measure, the use of PBDE is restricted. In 1997, the marketed quantity of PBDE was roughly estimated to be approximately to 1000 - 1500 tonnes. It is  nevertheless assumed that the members of the industrial association will keep to the voluntary agreement. However no controls are carried out.

Further national measures are not undertaken and EU measures based on a EU risk reduction strategy are going to be implemented. Currently a EU Directive to restrict the use of pentabrominateddiphenylether (PeBDE) is going to be adopted.

Norway

There is no production of brominated flame retardents in Norway. Approximately     55 tons of brominated flame 

retardents as chemicals were imported in 1998. According to a survey from the same year the importation of  BFR in products was as follows;  

50 - 110 tons of HBCD, 

35 - 105 tons of PBDE, 

140 - 230 tons of TBBPA and 

1 - 4  tons of PBB. 

Of other BFR 65 - 175 tons were imported. 

In 1993 were approximately 115 tons of HBCD imported for production of expanded/extruded polystyrene, approx. 90 tons of HBCD were exported in products. The survey of the use of BFR in 1993 did not estimate the amount of BFR in products imported to Norway.

Sweden

The total import of common brominated flame retardants such as PBDE, HBCD and TBBPA to Sweden has decreased by about 25% betwen 1993 and 1999 (about 400 tons in 1999). The main source of e.g. PBDE in Sweden is believed to be products containing flame retardants which are imported into the country. However, the total flow of products containing these substances cannot be measured and so it has been difficult to estimate the changes in the use of brominated flame retardants.

Switzerland

A comprehensive substance flow analysis for BFRs is currently in preparation. It is expected that trends in consumption per capita are the same as in the european market.

The Netherlands

The use of brominated flame retardants in The Netherlands shows a slight decline since the mid-nineties, but seems to stabilise now.

United Kingdom

Some information is  available on the use pentabromodiphenylether, octabromodiphenylether and 

decabromodiphenylether   which is given in the table below.  It is understood that use is decreasing as BFRs come more under the regulatory spotlight. For example, Under the EU ecolabeling scheme restrictions on usage have been placed on bed mattresses and plastic parts of personal computers.  These restrictions mean that any flame retardant used in parts weighing over 25g cannot contain any organically bound bromine or chlorine. PentaDBPE  

Use type
Tonnes per annum in the UK

Total use
20 to 41

Use in flexible foams
19 to 40

Use in automobile applications
14 to 35

Use in upholstery applications
5

Use in rigid elastomers
1

Use in packaging
0

Deca-BDPE is used primarily in the production of High Impact Polystyrene (HIPs).  This is used extensively in the electronics industry for the manufacture of television casings.  Deca- is also widely used for polypropylene drapery and upholstery fabric.  In the UK 95% of upholstery materials are flame retarded and this use is though to account for 50% of the UK use of deca-.  The UK and Eire are the only countries in Europe to require the flame retardancy of domestic upholstery fabrics and as a result the UK is also a major market for imported finished products containing deca-BDPE.  

The following substitutes are used for PBDEs in textiles:

- Cotton textiles – ammonium polyphosphate and diammonium phosphate are the main alternatives.

- Synthetic textiles – Reactive phosphorus constituents were the main alternative.

Octa-BDPE are used almost exclusively (95%) in the production of ABS polymers (acrylonnitrile-butadiene-styrene).  The remaining 5% being used in HIPS, polybutylene teraphthalate (PBT) and polyamide polymers.  It is estimated that around 75,000 tonnes of ABS are processed in the UK per year. Among other things ABS polymers are used in housings for electronic equipment such as office machines. An investigation by the Danish EPA into the substitutability of all brominated flame-retardants concluded in the case of ABS polymers there are currently no commercially available alternative retardants although materials could be substituted with PC/ABS blends or PPE/PS blends with organic phosphorus compounds.

Question
Which national measures have been carried out regarding BFR to stimulate the substitution, and what are the further plans?
Belgium

See above.

Denmark

In 1999 the Danish EPA published a detailed substance flow analysis of brominated flame retardents in Denmark. Since 1998 these have been included in the List of Undesirable Substances. In 2001 the Danish EPA presented an Action Plan on Brominated Flame Retardents. A number of projects have been started under the Cleaner Products Programme targeted at substitution of the most hazardous brominated flame retardents. Denmark is also a member of the Nordic Councils Chemicals Group that amongst others tries to promote the inclusion of penta-BDE in the UN POP Convention. Within the EU Denmark works for a ban on penta-BDE.

France

In France, there is no national regulation concerning these chemicals yet. Although restrictions on the use will be taken in national law as a transposition of the European Directives on electronic waste and on penta-BDE, when these directives will be adopted.

Germany

Several research projects have been conducted by the Federal Environmental Agency with regard to the substitution of environmentally relevant flame retardants. The substitution of brominated flame retardant (PBDE) is due to several reasons quite difficult: the substances are very effective flame retardants, used in various areas and are also cheap. Substitutes should show a comparable protection, should not change the properties of the material and should not reveal during the whole life cycle any detrimental environmental or health effect.

The substitution of BFR in different product (enclosures, housings) by important producers have been shown. Also a general renunciation in for example in keyboards is possible. The substitution and a general renunciation of BFR represent however additional production costs in a very competitive market. Furthermore the consumer demand for BFR free products is rather low. It is not expected though that the substitution of PeBDE will pose any problems as for example japanese producers renounce already since 1996 to the use of PeBDE in the framework of the OECD programme.

Norway

From 1 January 2000 Norway introduced a new paragraph in The Product Control Act: Industry who are using dangerous chemicals in their production are forced to evaluate if they can use other chemicals that are less harmful, and if possible substitute the dangerous substances with less dangerous ones. 

The Norwegian Pollution Control Authority (SFT) has informed the industry about his new duty and encouraged them to substitute the dangerous substances. 

SFT will make an action plan on how to minimise the discharge of BFR to the environment. One of the initiatives can be to decrease the loss of BFR from the disposal of EE-waste, textiles and cars.   

Norway is going to implement the EU-regulation on penta-BDE when this is adopted.

Sweden

There is no production of Brominated flame retardants in Sweden. However they are imported to be used as additives in plastics and rubber. In the swedish Governmental Bill 1997/98:145 the government proposed that the use of brominated flame retardants should be restricted and that PBB and PBDE will be phased out.

Switzerland

In accordance with a proposal for an amendment of Annex I to Directive 76/769/EEC and  a proposal for a directive on the restriction of the use of certain hazardous substances in electrical and electronic equipment, respectively, a draft amendment of an ordinance will be circulated for comments by end of 2002 containing the following subjects:
- Prohibition on marketing and use of pentabromodiphenyl ether as well as articles containing  pentabromodiphenyl ether;
- With effect from 1 January 2006 the use of polybrominated diphenyl ethers in electrical and electronic equipment shall be prohibited.
In addition, manufacture, marketing and use of brominated biphenyls is already prohibited (Ordinance of substances).

The Netherlands

An appointment was made with the Dutch producers and users of these substances to submit an annual report on the developments. After an evaluation (probably in 2001) further measures will be discussed.

United Kingdom

The UK believes that measures for achieving the substitution of BFRs will be best achieved through harmonised 

European Community Action, via the Existing Substances Regulation, and through the Water Framework Directive where PentaBDE is a priority hazardous substance, and will support the further development of these initiatives.

6 Implementation of Best Available Technologies (BAT) and Best Environmental Practice 

(HD § 6 and Annex C and ED § 25 and annex 2, 4.1 ii)

Question
Please report briefly on to what extent BAT/BEP have been implemented in relevant permits covering hazardous substances?

Belgium

The IPPC Directive is implemented in Belgium.

Denmark

No Remarks

France

No Remarks

Germany

On a national level, measures concerning the emissions control and the reduction of hazardous substances are currently tightened by amending the Federal Emission Control Act and its ordinances (BImSchG/BImSchV) and the German Administrative Provision on Air Quality and Air Emission ("Technische Anleitung Luft").

With regard to water emissions, the dispositions for the protection of water resources are contained in legal ordinances and administrative regulations, based on the Water Management Act (Wasserhaushaltsgesetz). In this contect, the Waste Water Ordinance sets out the requirements, for the sectors listed in the appendices, to be met when applying for permission to release waste water into water bodies.

However, regulations on EU level are of increasing importance for the national legislation and its implementation in Germany, especially the IPPC Directive 96/61/EC and the Water Frame Work Directive 2000/60/EC are to be outlined.

Norway

 In accordance with the Norwegian Pollution Control Act of 13. March 1981, emission limit values in permits are based on BAT. Permits are revised periodically, and any developments in BAT are then taken into consideration.

Sweden

Sweden has since long had an integrated legislation for point sources based on the precautionary principle, the use of BAT, Polluter Pays Principle and individual licensing. The use of chemicals in different activities has been regulated in another legislation on the basis of the principal of substitution. This principle states that the least hazardous chemical available should be used for achieving the objective.  

In 1999 a new Environmental Code was adopted. The provisions of the Code are aimed at promoting sustainable development. The Code follows for hazardous activities to a high degree the lines of the former point sources and chemicals legislation. The Code however covers all types of human activities that may harm the environment. It is immaterial whether the operations or measure take place as part of a commercial operation or if a private individual conducts it. The Code applies thus from everything from major industrial projects to minor individual measures, such as washing a car, as long as it is not of negligible importance in the individual case. 

Recommendations and Descriptions of BAT/BEP as agreed by OSPARCOM, HELCOM and EU are used as inputs to the determination in relevant permits of what is BAT/BEP in any particular case. Moreover, recent developments in BAT are taken into account as well as the local conditions. In accordance with the Code, BAT shall be introduced as long as it is not unreasonable. The burden of proof lies with the operator.

Switzerland

In Switzerland the basis for applying BAT and BEP in production processes is laid down in 
A) Articles 11 and 12 of the Federal Law relating to the Protection of the EnvironmentOf 7 October 1983:
Air pollution, noise, vibrations and radiation shall be limited by measures taken at their source (limitation of emissions). Irrespective of existing environmental pollution, as a precautionary measure emissions shall be limited as much as technology and operating conditions will allow, provided that this is economically acceptable. Emissions shall be limited more strictly if the effects are found or expected to be harmful or a nuisance, taking into account the existing level of environmental pollution.
Emissions shall be limited by decreeing:
a. maximum emission levels;
b. regulations governing buildings and equipment;
c. traffic or operating regulations;
d. regulations governing the heat insulation of buildings;
e. regulations governing fuels.
Limits shall be laid down in ordinances or, in cases where no such provision is made, by orders 
based directly on this law.
B) Article 6, 7 and Appendices 3.2, 3.3 of the federal Ordinance on Water Protection of 28 October 1998:
The authorities authorise the discharge of polluted wastewater into bodies of surface water, drainage areas, subterranean rivers and streams if the requirements on discharge into bodies of water according to Appendix 3 are complied with. The authorities shall authorise discharge of wastewater from industry according to Appendix 3.2 or of other wastewater according to Appendix 3.3 into the public sewer system, if the requirements of the relevant appendix are complied with. Those who discharge industrial waste water must take necessary measures in production processes and in waste water treatment in accordance with the best available technology to avoid pollution of bodies of water. In particular, they must ensure that:
a. as little wastewater is generated and as few substances which can pollute bodies of water are discharged as is technically and operationally possible and economically acceptable;
b. unpolluted wastewater and cooling water are separated from polluted wastewater;
c. in order to comply with the requirements, polluted waste water is to be neither diluted nor mixed with other waste water; dilution or mixing is permitted if this is appropriate for treatment of the waste water and as a result no more water-polluting substances are discharged as would be the case in separate treatment.
Appendix 3.2 also contains special requirements for specific substances from certain sectors like foodstuff reprocessing, secondary iron and steel industry, surface treatment/electroplating, chemical industry* manufacture of paper, cardboard and cellulose and other sectors.In addition to these requirements the internationally agreed decisions and recommendations (OSPAR, Int. Commission for the protection of the Rhine) approved by the Federal Council or the Federal Department of the Environment, Transport, Energy and Communications apply to 
the whole of Switzerland.
*Example: For new plants for chlorine production the employment of mercury-free processes is required. For existing plants maximum discharges of mercury per tonne of chlorine production capacity are required.
The Netherlands

The Environmental Management Act contains provisions that ensure in practice the application of BAT and BEP by individual plants. This is laid down in permits for all individual plants/activities.

United Kingdom

The UK implements BAT through  "Integrated Pollution Control (IPC)" which   is a system established, under Part I of the Environmental Protection Act 1990, to control pollution from industry. It applies to the most potentially polluting or technologically complex processes in England and Wales and is enforced by the Environment Agency. A parallel but separate system of IPC is used in Scotland and enforced by the Scottish Environment Protection Agency, SEPA. IPC is concerned with the release of polluting substances to air, land and water. The main objectives of IPC are to use  Best Available Techniques  in order to prevent or minimise the release of prescribed substances and to render harmless any such substances which are released, and  to ensure consideration of releases from industrial processes to all media in the context of the effect on the environment as a whole. The Permit will specify how relevant pollutants need to be limited.

A separate regime for controlling emissions to air alone from generally less polluting processes was also introduced under Part I of the Act. For such processes local authorities (district and borough councils and in some cases port health authorities) are the enforcing body and the system is known as Local Air Pollution Control (LAPC). Both IPC and LAPC are being  replaced by a new Pollution Prevention and Control (PPC) regime to  implement the requirements of the EC Directive 96/61 on integrated pollution prevention and control. This is being  phased in gradually between 2000-2007.

Question
What is the progress on the development and use of clean technology for production processes?

Belgium

Several programs to develop cleaner production processes (CP) and treatment technology (TT) have been estalished recently and/or are still running. These range form stimulation of research towards investment support.

In addition to these programs, industry, research centers and authorities participate in European initiatives (e.g. European green investment fund, Life projects, ...)

Denmark

No Remarks

France

No Remarks

Germany

Progress on clean technology development and use for production processes is constantly achieved by the revision of the German Administrative Provision on Air Quality and Air Emission ("Technische Anleitung Luft") and the Annexes to the Water Management Act ("Wasserhaushaltsgesetz").

Norway

The National Program on Development of Clean Technology was running from 1990 until 1998. The program was administered by the Pollution Control Authority and supported industrial  initiatives to developing clean technology. From 1998, financial support to further projects can be achieved from the Research Council of Norway.

Sweden

The Nordic Council of Ministers (for the Environment) has for about ten years elaborated BAT-descriptions with a special focus on clean technology. Descriptions exist for a number of sectors typically with many small and medium-sized enterprises. An important aspect of the work has been to identify clean technology. Examples of sectors considered are tanneries, surface treatment installations, dairies and slaughterhouses. The result of the work has been used in permit procedures and also as a common Nordic input to the BAT reference documents work in Seville under the IPPC-directive. MISTRA, the Swedish foundation for Strategic Environmental Research, (http://www. mistra-research.se) supports research of importance for finding solutions to important environmental problems and for a sustainable development of society. Currently more than 20 programmes are carried out. Examples of programmes are "A New strategy for the Risk Management of Chemicals", "Pheromones and Kairomones for Control of Pest Insects" and "The Potential of Pulp and Paper production as an Energy Producing and truly Ecocyclic Process".

Switzerland

see answer on question above
The Netherlands

Standards for emissions to air are laid down in the Dutch Emission Guidelines (NeR); the standards are formulated in such a way that it is ensured that the right clean technology or treatment technology is applied. BAT/BEP in relation to discharges to water are laid down in reports of the Commission on Integrated Water Management. All guidelines and reports are updated from time to time. International BAT/BEP descriptions and related measures, such as the EU BAT Reference documents and OSPAR reports and measures are taken into account when updating the guidelines and reports. Voluntary agreements with industry within the frame of the Dutch target group policy are used to induce and achieve further developments towards a sustainable production process.

United Kingdom

Clean technology is encouraged through the PPC regime mentioned above, and in a number of sectors, including energy production, waste management, transport and agriculture.

Question
What is the progress on development and use of treatment technology?

Belgium

Several programs to develop cleaner production processes (CP) and treatment technology (TT) have been estalished recently and/or are still running. These range form stimulation of research towards investment support.

In addition to these programs, industry, research centers and authorities participate in European initiatives (e.g. European green investment fund, Life projects, ...)

Denmark

No Remarks

France

No Remarks

Germany

The Federal Environmental Agency is promoting research projects in order to develop new treatment technologies. Especially the reduction of emission at source are considered as most effective. An example of an efficient new treatment technology is the ultrafiltration of waste water.

Norway

Development and use of treatment technology is a continous process pursued mainly by the permit system and tightening of emission limit values. No particular program for financial support has been established.

Sweden

If in a permit procedure the use of cleaner technology is not enough to meet the needs, end-of-pipe measures will be prescribed. Within permits the applicant can also be required to carry out work to further develop a certain treatment technology or to investigate the possibility of using emerging techniques. The daily development of treatment systems in use takes of course place at the individual installation within its continuous work to improve the environmental performance.

Switzerland

see answer on question above
The Netherlands

Standards for emissions to air are laid down in the Dutch Emission Guidelines (NeR); the standards are formulated in such a way that it is ensured that the right clean technology or treatment technology is applied. BAT/BEP in relation to discharges to water are laid down in reports of the Commission on Integrated Water Management. All guidelines and reports are updated from time to time International BAT/BEP descriptions and related measures, such as the EU BAT Reference documents and OSPAR reports and measures are taken into account when updating the guidelines and reports. Voluntary agreements with industry within the frame of the Dutch target group policy are used to induce and achieve further developments towards a sustainable production process.

United Kingdom

The development of better treatment technology is driven by a number of mechanisms, particularly the requirement for industrial installations to meet BAT, which will involve an evaluation of whether existing treatment technology is adequate to protect the local environment.

Integrated product policy

(ED § 24 iii)

Question
What national action has been taken to stimulate development of environmentally sound products?

Belgium

Ecodesign programmes are existing. These programmes aim toscreen and determine the ecodesign potential of different companies/industrial sectors.

Denmark

In 1998 the Danish EPA issued a Product-oriented Environmental Strategy. The overall aim is to stimulate the 

development and marketing of cleaner products so as to reduce the total environmental impact from production, use and disposal of the products. Important instruments are eco-labelling, international standardisation, subsidy schemes for development of cleaner products and cleaner technologies, substitution of undesirable substances, as well as environmental management in public and private companies. Information tools are widely used to turn the consumers choice into demanding  cleaner products.

France

In February 2001, the French ministry of the environment published the results of a study on the IPP. It is foreseen to conduct a consultation on all the stakeholders dealing with IPP (producers, consumers, environmental ONG, territorial collectivity) in September 2001, in order to define the French action plan on IPP. 

Since many years, the French ministry of the environment promotes the development of green products. In order to allow the consumers to distinguish these products, France gives a particular support to the European Ecolabel and created a national ecolabel «NF Environnement». The French label «NF Environnement» covers thirteen categories of products and is assigned to 250 products.

In addition, the award « Ecoproduit » allows to sensitise the enterprise and the consumers to the ecological quality of the products. This award is organised by the « Assemblée des Chambres Françaises de Commerce et d’Industrie ». It is awarded every two years and is prolonged at the European level by the « European Environment Awards ».

ADEME (French Agency for the Environment and Energy management) developed for the French ministry of the environment a helping programme to enterprise on the subject of eco-conception. The following actions have been performed:

- Promotion in 1998 of a call for tenders of research and development in eco-conception;

- Elaboration of a software on eco-conception «EIME» with electric and electronic industry and the software «EDIT» with the car industry;

- Environmental assessment of the correspondence sell in order to identify its impacts on the environment;

- Publication in may 1999 of a catalogue «conception of products and environment; 90 examples of eco-conception». 

Following a call for proposals, ADEME helps 29 enterprises from various sectors to discover and implement the eco-conception approach.

In addition, ADEMA promote some sectoral projects on eco-conception (electric and electronic products, furniture….).

ADEME provides via its website, (http://www.ademe.fr/entreprises/Management-env/Approche-produit/eco-conception/default.htm), a package to instil sensitiveness into eco-conception.

Germany

The German Environmental Label ("Umweltzeichen", frequently called the "Blue Eco Angel") marks products which are comparatively eco friendly. This  special logo has for two decades now been a symbol for products with positive environmental features on the German market. Well over 4,000 products  bear the mark.

The Environmental Label Campaign ("Aktion Umweltzeichen") includes:

- a regulation procedure in which the criteria for issue of the mark are drafted. The procedure involves the German Federal Environmental Agency as well as experts from science, industry, environmental and consumer bodies, and public authorities.

- the independent Environmental Label Jury, comprising leading figures in public life who decide on the criteria for issuing the mark.

- producers, who must prove that any product which they want to label with the Environmental Label meets the basic criteria. By a contractual commitment to the German Institute for Quality Assurance and Labelling ("Deutsches Institut für Gütesicherung und Kennzeichnung e.V." [RAL]) producers must undertake to apply the Environmental Label only to the product meeting the award criteria as decided on by the Environmental Label Jury.

Norway

Integrated product policy (IPP)

In Norway, integrated product policy was first described as a target in a white paper published in 1997. The policy is based on the principle that products must be designed, manufactured and used in a way that minimises injury to people and environmental damage throughout their life cycles. 

SFT has given financial support to the following programmes the previous last years: 

Paints and varnishes

The Norwegian Pollution Control Authority has drawn up a report on environmental problems associated with paints and varnishes. This will be used as a basis for a programme to reduce the impact of paints and varnishes on health and the environment. A steering group for the programme has been established, with representatives from manufacturers, the authorities and environmental organisations. Product panels are established. The GRIP Centre for Sustainable Production and Consumption is acting as the secretariat for the programme. 

Eco Build

The GRIP Centre for Sustainable Production and Consumption is administering the Eco Build programme. 

Environmental labels

The Nordic environmental label is the official ecolabel in Norway, Sweden, Denmark, Finland and Iceland (the Swan). Norway also takes part in the EU ecolabel (the flower). SFT is member of the Board of the Norwegian organisation and the Ministry of Environment gives financial support. 

Environmental declarations type III

The Norwegian Confederation of Business and Industry (NHO) has in co-operation with Norwegian industry developed a proposal for standardised format for environmental declaration type III. 

Computer based substitution tool

The GRIP Centre for Sustainable Production and Consumption in co-operation with The Federation of Norwegian Process 

Industry (PIL) are developing a computer based tool to help small and medium size enterprises to substitute hazardous chemicals. 

Furniture programme

Furniture waste accounts for 10% of the household waste in the Nordic countries. The furniture industry in the Nordic countries have organised a programme in co-operation with the waste companies to develop a method for recycling of furniture material (metals, wood) and better energy recover.

Sweden

A statutory producer responsibility have been introduced for packaging materials, waste paper and tyres (1994), cars (1998) and electrical and electronic products (July 2001). In 1996 a voluntary agreement for collection and reuse of office paper and a voluntary agreement with the building sector concerning elimination of hazardous substances and recycling of building materials have been set up. At present a comprehensive review of the producer responsibility system is being carried out. It examines if the statutory producer responsibility will be introduced for other product categories based on the environmental and socio-economic consequences of the systems in place.

In May 2000 the Swedish government presented "A strategy for an Environmentally Sound Product Policy" 

(1999/2000:114) with the aim to prevent and reduce the impact of products on human health or the environment throughout their life-cycle. The idea is to strengthening the efforts by co-ordinating different actions taken by different stakeholders along the product-life cycle but also by co-ordinating actions on an European, Nordic and international level.  Sweden has participated in the development of a Nordic strategy on Product oriented environmental strategy, which was released in March 2001. The sales of products with the Nordic eco-label Svanen has increased three times since 1995. The number of licences in Sweden are above 500 and that is more than two thirds of the total number.

On a national level five stakeholder IPP-Dialogues have been performed in order to build knowledge about the need for a common environmental approach on products, the IPP concept and goals and the roles and responsibilities of different stakeholders. 

The Swedish government has taken an initiative to form an European informal IPP network to promote common actions to reduce environmental impacts from products. Priority has also been given to the development of an EU Integrated Product Policy during the Swedish Presidency in the European Union. 

In 2001 the Government presented a bill (2000/01:65) with proposals on how to reach the environmental quality goal "A non-toxic environment". It stresses that within 10-15 years must all products that are introduced on the market be free from:

- organic, man-made substances, that are persistent and bio-accumulative or give raise to such substances;

- man-made substances that are carcinogenic, mutagenic and endocrine;

- disenptive, including those which have adverse effects on the reproductive system;

- mercury, cadmium and lead and their compounds

Another goal is that health and environmental information should be available for all products by 2010. 

The system for certified environmental product declarations, the EPD-system, has been  initiated and is operated by the business sector with support from the Swedish government. The system follows the principles of so-called environmental declarations, Type III and is an application of ISO TR 14025. The Swedish Environmental Management Council administers the EPD-system including to inform about the system, to register approved EPD´s and to inform about approved EPD products and services. It shall especially ensure that the consumer aspects are taken into consideration at the design and the application of the EPD system. The Swedish Environmental Management Council also work for an international recognition and widespread use of the system through the ongoing work within the framework of the Global Type III environmental product declarations network (GEDNet) and current standardisation work in ISO with environmental declarations Type III (ISO 14025). 

In 1998 the Government appointed a Committee for  Ecologically Sustainable Procurement. The committee, which has an annual governmental grant of about 3.5  MSEK since 1999, develops an internet-based tool (available from 

September 2001), which will make it easier for Swedish municipalities, county councils and government agencies to make environmental standards a condition for tenders. Beside the tool the committee provides education and information. 

Since April 2001 the Swedish Consumer Agency offer a web-site service containing environmental information for households in order to make it easier for them to take environmentally sound decisions. The service has been build up on instructions  and financial support (15 MSEK) from the government.

In 1997 a special investigator appointed by the government (SOU 1997:173) to submit proposals for a method of integrating environmental concerns into standardisation activities. As a result the government grants to the Swedish standardisation bodies can be used to provide training for standardisation experts as well as to work on behalf of the Commission with respect to the external environment.

Since 1996 The Swedish National Board for Industrial and Technical Development (NUTEK) support the national competence centre for Environment Assessment of Product and Materials Systems at Chalmers University of 

Technology with 6 MSEK annually. The University and a group of participating companies have provided about 6 MSEK each. Among others a database system for high-quality LC-data has been build up. 

In 1996 the Swedish National Board for Industrial and technical Development (NUTEK) initiated a pilot-project on Ecodesign which in 1998, resulted in a research and development program called «Design for environment in SMEs».  The main aim of the program is to promote DFE in Swedish SMEs in order to strengthen their growth potential and contribute to the change-over to a sustainable society. A central element of the strategy is that existing tools and methodology will be further developed and new ones produced, so that environmental considerations can be integrated into the daily product-related work of the companies. The tools and methodology is tested through practical work on prod-uct development in pilot companies. 

The management of projects has been conducted by, for example, industrial re-search institutes, universities, or other competent bodies. In total approximately 120 companies has taken active part in the program and the results and experiences are now being spread to a larger group of SMEs. During the spring 2001 program is being evaluated by an independent expert. The financial support from NUTEK has in total amounted to approximately 30 million Skr spread over three years. 

The government established a delegation Swedish Delegation for Sustainable Technology in 1996.  The task is to stimulate the commercialisation, faster market introduction and increased sale of products which have less negative effects on the environment and offer opportunities for industrial development and job creation. The delegation finished their work in 2000 and an evaluation has been made. The total budget was about 60MSEK. Environmental innovations will in the future be stimulated by the new Swedish Agency for Innovation Systems.

Switzerland

Integrated Product Policy is policy dealing in a comprehensive way with products (goods and services). On one hand, this policy looks at the life cycle (the origin, use, and disposal phases) of a product, and on the other hand, it integrates economic, societal, and ecological aspects into this cycle. Therefore, IPP combines knowledge about Life Cycle Assessment (LCA) with a strategy that combines policy on development, the economy, trade, purchasing, the environment, and other areas of policy.
In this way, targeted instruments are introduced, which promote this body of thought in the public sector and in industry. 
(More detailed information will follow/is under preparation)
The Netherlands

The development of environmentally sound products has been stimulated by the following activities:

1. Introduction of eco-design as a normal and accepted part of the design studies on Dutch universities.

2. Pilot projects together with approximately 10 companies.

3. A three year programme, executed by so called innovation centres and financed by the government, to advice small and medium enterprises on possibilities to improve their products environmentally; more then 1000  enterprises have been given advices. 

4. A three year subsidy programme also directed to small and medium enterprises in order to stimulate financially the development of eco-designed products.

5. Since 1996 more than 100 companies and organisations of industry has been subsidised to introduce Product Oriented Environmental Management Systems [POEMS]. POEMS have been proven to stimulate eco-design more continuously than the above mentioned eco-design projects.

United Kingdom

A key element in the drive towards development which is sustainable is the reduction of environmental impacts associated with the production and consumption of the goods and services.

The UK is helping to develop a  more integrated approach to consumer product policies - known as integrated product policy (IPP). This looks at the impacts of products on the environment over their whole life cycle - their manufacture, distribution, use and disposal - and develops a set of measures to tackle the most significant impacts. This involves working  with the market using a range of measures, such as, better information for consumers, the promotion of best practice in making environmental declarations on products, support for research and innovation, and where necessary the use of regulatory and fiscal instruments. 

The UK has also been participating in the development of policy on IPP at European level.  The EU commission published a consultation Green Paper on IPP in February 2001.  The UK has welcomed the stakeholder debate launched by publication of the paper.  It shares the views of other member states that an overall vision for IPP now needs to be developed to show how it can deliver major EU environmental strategies and enable decisions to be made about priorities.

The following UK initiatives are also relevant. An Advisory Committee on Consumer Products and the  Environment (ACCPE) has been set up to advise the Government on ways of implementing integrated measures for achieving more sustainable consumption. The UK Government has also been working to promote good environmental information to consumers. It is developing the ideas put forward by ACCPE for a family of graded labels for cars , homes and domestic appliances, and for a new Internet information resource. It has produced the Green  Claims Code which gives best practice advice to business and consumers on making environmental claims.  It has also produced a complementary leaflet «Hi I'm gree n» which provides information on the labels seen on products.  The UK has also been working to promote awareness of the EU energy label and also of the  EU Ecolabel. The UK’s Market Transformation Programme (MTP) is also working to inform government policy decisions on measures to raise the environmental performance of mass produced goods. It seeks to develop a broad consensus amongst business and consumers about trends, priorities and policy options in the main product sectors.

Contaminated land

(ED, Annex 2, 4.1 xii)

Question
What actions have been carried out to trace sources and map/investigate sites in order to assess the need for abatement or other action?

Belgium

Source remediation legislations are in force. This legislation forces operators and owners of possibly polluting 

installations to carry out a soil investigation before transfer of land, before ending a risc-activity and periodically (every 5, 10, or 20 years depending on risk for soil contamination). When determined levels are passed, remediation has to take place.

Denmark

The county administrations (regional authorities) carry out the mapping and investigations of polluted soil under the provisions of the Contaminated Soil Act. The mapping comprises amongst others industrial sites, waste deposits and inputs from diffuse sources. The mapping is performed at two levels. The first level consists of collecting information on the activities at the site or other activitites outside the site, which may be a potential source for polluting the ground. At the second level the mapping is supplemented by chemical analyses or equivalent knowledge that may bring evidence on the pollution of the ground.

France

France was one of the first member states which performed inventories to identify polluted sites in a systematic way (the first inventory was performed in 1978). The main objectives of the inventories are:

1) list all the industrial sites handed over or not  which can pollute the environment.

2) preserve the memory of these sites.

3) provide useful information to the urbanist,  peoples working in the protection of the environment...

Germany

In 1998, a workshop on future strategies for risk assessment and managing contaminated land took place under the European Commission’s environment and climate programme "CARACAS" (Concerted Action on Risk Assessment for Contaminated Sites in the European Union) and was organised by the Federal Ministry for the Environment and the Federal Environmental Agency. A new concerted action programme, CLARINET (Contaminated Land Remediation in Network of Environmental Technology) was established, beginning in the summer of 1998, in order to bring together all participating international initiatives on contaminated sites.

There is now a CD-ROM with user-friendly databases on the treatment of contaminated sites. The collection of data supports work on the evaluation of substances, site management and drafting industry-specific spectra of hazardous substances, and in analysis planning. The programs concentrate a portion of currently available expertise on the treatment of contaminated sites at the federal and state levels.

STARS - database of toxic and hazardous substances at contaminated sites:

STARS currently lists data for about 1,000 substances and 20,000 synonyms. It contains about 60,000 characteristics of substance data for the following topics:

- physical and chemical properties, 

- environmental behavior in the media of soil, water and air (decomposition behavior, stability, bioaccumulation), 

- toxicology (e.g. acute, subacute, chronic and subchronic toxicity, environmental toxicity), 

- ecotoxicology (aquatic and terrestrial systems), 

- material-specific conventions (e.g. TLV, TRC, BLT values), occupational safety, threshold, trigger and precautionary values of The Federal Soil Protection Ordinance, federal state lists (such as "Berlin list"), and others.

ALV - Database of known and suspected contaminated land sites:

This database documents and administers data on known and suspected contaminated sites. This can include results of study data (such as geology, hydrogeology, site utilization, and information concerning ownership), research results on individual sites, data on the cleanup status (including type of measures), and the implementation status of necessary or planned measures. XUMA-AMOR - Program for creating analysis plans in investigation of contaminated sites

The development of XUMA-AMOR is based on the XUMA program for analysis planning. XUMA-AMOR supports creation of analysis plans based on available data on production procedures and process sequences. The materials used, intermediate products, waste products, and decomposition products are linked according to their chronological relationships and the testing parameters of the environmental media. XUMA-AMOR enables general research on industries, utilization, and materials description.

Norway

Disposal sites for DDT-containing mud from 43 tree nurseries have been mapped. From these 38 have been investigated and one have been excavated. DDT is not regarded a big problem in Norwegian marine sediments and has till now not called forth corrective actions.

Sweden

In 1995 about 60 industrial sectors were investigated concerning the existance of contaminated areas in Sweden. Since then thourough investigations have been conducted by the swedish government, which are proposed to be finalised by 2005. The inventories are carried out according to a guidance document written by the Swedich Environmental Protection Agency and the areas are classified into four different risk types. The assumed number of contaminated areas in Sweden is 22.000 of which 15.000 have so far been identified. Some sectors, for example oil companies, have been conducting their own surveys.

Switzerland

Local governments establish registers of polluted sites (landfills, sites of accidents, industrial sites, military sites) until 31.12.2003; these registers are open to the public; they have to divide the polluted sites into sites from which no harmful effects or nuisances are to be expected and sites requiring an investigation as to whether they are in need of monitoring or remediation. The authorities have to prepare a list of priorities for performing the investigations.

The Netherlands

The formulation of policy in the field of soil clean-up started in 1981. In order to implement the policy, a set of intervention values have been developed for many substances (amongst them DDT and PCBs).  Exceeding of the intervention value indicates a serious (aquatic) soil contamination for which a clean-up operation is necessary; the competent authority issues an administrative decision in which the seriousness of the contamination and the urgency for clean up is laid down; subsequently, the deadline is established for the start of the clean-up. In the third National Environment Policy Plan, the goal has been set that in 2023 all seriously contaminated sites have to be cleaned up or managed in such a way that no dispersion of contaminants is possible. The policy is now being implemented; till 2023 10 thousand million NLG is available for the clean up.

United Kingdom

Contamination of land has been addressed by a developing range of statutory regimes including the town and country planning system, the building regulations, the systems for licensing waste management activities and other industrial processes, the law on statutory nuisance, and the laws protecting the water environment including groundwaters.  In any case where an adverse effect on the environment or a breach of control arises, public authorities will endeavour to identify the source and use the appropriate regime to secure the necessary action, whether by the «polluter» or by themselves. As an example of the scale of remedial activity, the Environment Agency estimates that at least 1500 sites underwent remediation to deal with contaminants between 1996 and 1999. This is in addition to cases where action was taken to abate or prevent releases, but where land remediation was not involved. 

On 1 April 2000 new legislation came into force in England. This regime provides an improved system for the identification and remediation of contaminated land, placing a specific legal duty on local authorities to seek out such land (as defined in law) and secure its remediation.  Similar regimes have come into force in Scotland and Wales. The regime is risk-based in approach and is supported by detailed statutory guidance. New technical material will begin publication later this year including the new Model Procedures series; toxicological reports on contaminants in soil; the Contaminated Land Exposure Assessment Model (CLEA); and its related Guideline Values for a wide range of substances.

Question
Which national activities have been carried out to prevent losses from contaminated land and waste disposal sites?

Belgium

See previous answer

Denmark

The Danish counties conduct remediation of polluted grounds and ground water areas. The remediating effort targets the worst cases after a prioritisation has been made. In 2000 the counties spent approximately 370 million DKK (ca. 55 millon ECU) for conducting efforts related to the mapping, investigation or remedial activities.

France

No Remarks

Germany

The Federal Soil Protection Act (Bundesbodenschutzgesetz) came into force in 1999. The purpose of this Act is to ensure or rehabilitate the functions of the soil permanently. The Act requires harmful changes to the soil to be averted, contaminated sites and associated pollution to water bodies be cleaned up and precaution to be taken if otherwise adverse impact to the soil is to be expected. The Federal Soil Protection Act is complemented by specific provisions of the Federal States concerning matters such as funding mechanisms and cleanup policies.

Norway

All investigated sites have been assessed with respect to losses of contamination and eventually    measures have been made when regarded necessary. In several cases runoff from contaminated sites is monitored as means of 

verification of rehabilitation, isolation or as a measure itself. These assessments are continual tasks.

Sweden

Certain contaminated areas have been treated, for example mining wastes, contaminated lands and sediment. For 

landfill sites in current use there are regulations demanding collection and treatment of leachate, and also to minimise generation of leachate. There are also regulations concerning the collection of gasemissions from landfill sites. Included in the contaminated areas are about 4.500 landfill sites which are not in use any longer. These have few or no protective measures.

Switzerland

National government has set up a legal framework for contaminated land (amendment of the environmental protection act as of 21 December 1995; ordinance relating to the remediation of polluted sites; various technical directives on the registration, investigation, evaluation and remediation of polluted/contaminated sites).

The Netherlands

The policy established in 1981  focused on historical contamination ( =before 1987). A set of measures  aimed at 

isolation/control/monitoring is applicable to waste disposal sites for which clean up is necessary, in order to avoid further dispersion of the contamination. National legislation has been extended in 1987with a ‘duty of care’ provision, which means that every contamination that arises after 1987 has to be fully cleaned up by the polluter. The enforcement of this provision is the task of authorities.

United Kingdom

As well as the legal regimes above, waste management activities are carefully regulated and must be operated in accordance with article 4 of the EC Waste Framework Directive, ie without endangering human health or risk to the environment. Breaches of control can and do result in prosecutions and fines or imprisonment; and actions are enforced to improve the performance of licensed facilities such as landfill sites so as to prevent releases. 

Question
Have Action Plans for implementing measures for the identified sites been established?

Belgium

See previous answer

Denmark

The individual counties in Denmark set up a prioritised order for the investigations and possible remediation of the polluted sites. Under the Contaminated Soil Act the publicly finansed actions primarily shall comprise areas where the areal usage is pollution sensitive (residential areas, kindergartens and playing grounds) and the areas which are potable ground water resources.

France

France conducts a politics aiming to generalize the inspection of polluted sites, in particular the politics linked with gound water.

The inspection rate of the listed sites increased from 16% in 1996 to 36% in the beginning of 2001.

New binding measures will reinforce the obligation of  groundwater monitoring for all the sites in activity which are susceptible to pollute the environment.

Germany

See above

Norway

By 1.6.2000 the number of sites regarded as potential sources of impact to the environment was 522. The objectives of the Government and the Ministry of environment is to clarify the environmental potential of the remaining 522 sites and finish  with corrective actions when needed - the supposed 89 most potent of them by 2005

Sweden

Treatment plans are developed for the most contaminated areas, classified as type 1. Only the most polluted of these will be treated within the following decade.

Switzerland

For sites that are in need of remediation the authorities have to require that a detailed investigation is carried out within a reasonable period and that these sites are monitored until completion of the remediation. The general philosophy of the Swiss Agency for the Environment, Forests and Landscape is that all sites in need of remediation should undergo remediation within the next 1 - 2 generations.

The Netherlands

National action programmes for soil clean up have been formulated within the frame of the National Environment Policy Plans. Annual regional action programmes are derived from the national programme; in the regional programmes it is indicated which sites will be cleaned up in the coming year.

United Kingdom

Regulated waste management sites and other industry sites are subject to periodic inspection to ensure standards are maintained and problems addressed by the operators.  More generally, under the new contaminated land legislation, local authorities are now completing prioritised strategies for inspecting their area to identify land meeting the new legal definition, and have begun inspecting individual sites, making formal determinations, establishing the remediation required, and ensuring that this is done.
Question
How many sites have been mapped and investigated?

Belgium

See previous answer

Denmark

At the whole country level about 7,100 sites have been mapped until now. At 5,300 of these supplementary investigations have been made.

France

The inventory of the polluted sites included 669 sites in 1994 and 1000 sites in 1996.  

A new inventory was performed in 2000 including more than 3000 sites. This inventory is renewed every three months.Data available at: http://www.environnement.gouv.fr. An other inventory is performed in France aiming to reconstitute the industrial past of a region. The information is collected in a batabank (BASIAS) available at http://basias.brgm.fr. About one third of the national territory is covered by this inventory, which should be finalized in 2005 and which will include about 300 000 sites.

Germany

See above

Norway

Approximately 3.500 sites have been mapped. From these about 1.000 have been investigated.

Sweden

The assumed number of contaminated areas in Sweden is 22.000 of which 15.000 have so far been identified.

Switzerland

To date approx. 35'000 polluted sites have been registered of an overall estimated number of 50'000 sites. 2000 of these sites have already undergone some sort of investigation. Overall an estimated number of 15'000 sites have to be investigated.

The Netherlands

One of the goals formulated in the third National Environment Policy Plan, is the establishment of a description of the soil quality in the whole country; a full picture will be available in 2004.

United Kingdom

Sites subject to the controls on waste management or other industrial processes are known and monitored on an ongoing basis. Many more will be as the new IPPC Directive is implemented, including its system of site reports.  Other sites have been identified, investigated and dealt with through the development control process, or through urban regeneration initiatives. Public registers record much of this activity. The new contaminated land regime will help identify the remaining sites, especially those with historic contamination.  The Environment Agency is now collating data on the state of contaminated land and should make a report in 2002. 

Question
What are the quality objectives which have been applied?

Belgium

See previous answer.
Denmark

The Quality Objective prescribes that pollution of the ground will not present a risk in relation to the areal usage in areas sensitive to pollution or in relation to potable ground water interests. 

For the areal usage two sets of soil quality criteria have been established. The one set establish the limits for assessing whether the pollution of the ground may pose a health risk, while the other set establishes the level of pollution at which a remedial effort should be started. In the interval between the two levels the health risk shall be adressed by informing possible residents in the affected area.

Furthermore one set of ground water quality criteria have been established that apply for the washing out to the ground water. These critiera apply under or at the down stream side of the polluted site.

France

The French approach is to settle objectives of rehabilitation in function of the foreseen use of the sites and of the 

available techniques. An other characteristic of the French approach is to not set up generic values defining the quality of the soils. This is a specific study of the site which determines the objectif of rehabilitation This study is performed following a strategy of a detailled risk assessment focused, in priority, on human and water ressources, but also on the ecosystems and the equipments.

Germany

See above

Norway

In 1995 guidelines for executive procedures concerning management for   contaminated land were introduced. They included a decision making model and described amongst others what quality investigations and risk assessments should have, and included criteria for polluted soil related to most sensitive use. The guidelines and criteria have been employed for several years. They have been revised in 1999, because there was a demand for more specific guidance on risk assessment. Since then revised criteria have been in use. They also involve models for fate and transport, thus including evaluation of exposure routes. Most important is that the guideline advice that every site should be assessed separately based on local environmental targets. - English versions of both guidelines can be obtained from SFT on http://www.sft.no

Sweden

The quality objective applied is that contaminated areas shall not constitute a major environmental problem in the year 2020. These means that contaminated sites classified as type 1 or 2 shall have been investigated and, if needed, measures taken.

Switzerland

The Contaminated Sites Ordinance gives the quality criteria for groundwater, surface water, (air in places that are frequented by people) and soil (by referring to the soil protection legislation) above which sites have to be remediated or further monitoring/assessment has to be performed. The concentration values for the assessment of ground- and surface water are mainly based on toxicological criterias. The values for the prevention of air pollution are based on health safety criteria for work places. The criteria for soil protection are based upon toxicological criteria as well as on source -pathway - receptor considerations.
The Netherlands

With the setting of intervention values, the amount of contamination is indicated that corresponds with  a serious (aquatic) soil contamination for which a clean-up operation is necessary. With the formulation of target values, it has been described the quality that corresponds with negligible risks for humans and the environment - if the soil quality meets the target values, no further action is necessary. Furthermore, the necessary soil quality has been  described for various functions/use purposes of the soil (BGW-values)- the necessary efforts and final soil quality might be different for various fuctions/use pruposes.

Examples of standards:

                                                              PCBs                     DDT

Target values                                  0,02 mg/kg            0,01 mg/kg

Intervention values                             1 mg/kg                  4 mg/kg

BGW houses/intensive recreation                                  2,5 mg/kg

BGW extensive recreation                                              4,5 mg/kg

United Kingdom

The contaminated land regime is based on risk assessment. It focuses on land causing unacceptable risks to human health or the wider environment. Land is «contaminated land» when substances in, on, or under the land mean its condition causes significant harm to human health or the environment, or pollution of surface and ground waters, or such effects are likely. This is assessed in the context of the current use and circumstances of the land.  Remediation must ensure that the land is no longer contaminated land, is «suitable for use», and that the effects of such harm or pollution of waters are remedied. Remediation must be durable and effective.

Waste

(ED, Annex 2, 4.1 x)

Question
What actions have been carried out to ensure safe disposal of waste?

Belgium

A limitation and centralisation of waste dumps, with better exploitation conditions, safer geological sites and more rigorous controls are at the basis of the disposal policies in Belgium. Waste disposal sites can be classified in three categories.  Stringent acceptance criteria of wastes guarantees an environmentally sound disposal of accepted waste types.

Denmark

Denmark has implemented the EU- directive on landfilling of waste in July 2001 and have a national regulation which ban landfilling of waste which are suitable for incineration.

France

No Remarks

Germany

Waste law contains regulations for the environmentally appropriate disposal of waste. It is a central area of environmental law, and is connected with almost every other area of environmental protection, e.g. nature conservation or water and air quality.

The most important regulatory instrument is the Waste Avoidance and Waste Management Act (Gesetz über die 

Vermeidung und Entsorgung von Abfällen, Abfallgesetz), which is supplemented by, among others, the directive on the designation of waste requiring particular supervision within the meaning of §2 II of the Waste Avoidance and Waste Management Act, the Residues Designation Directive, the Waste and Residues Control Ordinance, the Waste Water Ordinance, the Packaging Ordinance, the introduction of company representatives with responsibility for waste, and by guidelines guaranteeing ERP credits for construction of waste treatment plants and setting out a system of fines and warnings.

Special areas of waste law are dealt with e.g. in the Animal Carcass Disposal Act, or in mining law, which regulate the disposal of waste produced during minerals exploration and exploitation. Within the 1986 Waste Avoidance and Waste Management Act the basic principles of a waste management programme were also set out in legal regulations, e.g. in a legal obligation to recycle waste. The federal government decided in 1993 to transform the Waste Avoidance and Waste Management Act into the Waste Avoidance, Recycling and Disposal Act (Kreislaufwirtschafts- und Abfallgesetz), which came into force on 7/10/96.

Norway

Actions to ensure safe disposal of waste Processing and disposal of waste, are subject to permitting. Conditions given in the permits correspond with current EU legislation. There are voluntary agreements in force to optimise handling of packaging waste, cf. Council directive (EU) 94/62. In addition a regulation (tax/refund) encourage collection and reuse or recycling of packaging for beverage. By 2000, about 80% of glass packaging, 37% of metal packaging and 73% of paper and fibreboard packaging are recycled. In addition energy is recovered from about 4% of the paper and fibreboard packaging, for figures on plastics see separate paragraph. The Norwegian regulation on waste electrical and electronic equipment (WEEE) pose a requirement for the involved branches of trade, to set up systems for separate collection and treatment of WEEE. WEEE is being dismantled, or processed in other ways prior to disposal, to avoid leakage of hazardous substances. Currently collection rates are 25-60% depending on type of WEEE. Proximately 70% of collected WEEE is recycled or used for energy recovery.

Sweden

The Swedish Waste Collection and Disposal Act makes requirements on those who manage waste. The Act is aimed at municipalities, producers and privat persons. According to the Act, waste shall be managed in such a  manner that it does not create a health or environmental nuisance.

Since 1991, each municipality is obligated to have a waste management plan which must contain information waste quantities, the use of treatment methods for waste, and the measures planned by the municipality to reduce the quantity and harmfulness of the waste.

Switzerland

No Remarks

The Netherlands

Final disposal of wastes in The Netherlands concerns:

a. incineration (i.e. no recovery for the main use as fuel);

b. landfill of wastes, detoxification, neutralisation and dewatering techniques without material recovery, immobilisation for the purpose of landfill.

Final disposal is only acceptable if no more sophisticated treatment/processing is possible. 

In view of the low level of sophistication of landfill as a processing option, hazardous substances are only eligible for this if the generation of waste is unavoidable and there are no other reasonable means of disposal. Incidentally, wastes may only be introduced onto or into the soil if the landfill is insulated and managed in such a way that soil pollution is out of the question, also in the long term (Decree on waste disposal at landfills).

On the whole the mixed land filling of different waste streams of the same hazard category (C2 or C3 wastes) is acceptable within a certain hazard category. If a waste arises in such a quantity and of such a composition that treatment/processing in the future may be possible, landfill in a mono-disposal site or a separate compartment is prescribed. The behaviour of waste at a disposal site may also prompt this, for example immobilised C2 waste in a C3 landfill.

United Kingdom

There are strict controls in place to ensure that waste is recovered or disposed of without harming the environment or human health. 

Recovery and disposal of waste operations are subject to control under the EC Framework Directive on waste. The Waste Management Licensing system under Part II of the Environmental Protection Act 1990, and the Waste Management Licensing Regulations 1994, is the main means by which the Directive's requirements have been transposed. Under this system anyone who deposits, recovers or disposes of waste must do so in compliance with the conditions of a waste management licence, or within the terms of an exemption from licensing, and in a way which does not cause pollution of the environment or harm to human health.

These controls are supplemented by a statutory duty of care which is imposed by section 34 of the 1990 Act on everyone who has responsibility for waste; and by the associated waste carrier registration system.

Question
Which measures have been implemented to prevent or minimise generation of waste containing hazardous substances?

Belgium

See previous answer

Denmark

No Remarks

France

No Remarks

Germany

Within the 1986 Waste Avoidance and Waste Management Act the basic principles of a waste management programme were set out in legal regulations, e.g. in a legal obligation to recycle waste.

The federal government decided in 1993 to transform the Waste Avoidance and Waste Management Act into the Waste Avoidance, Recycling and Disposal Act (Kreislaufwirtschafts- und Abfallgesetz), which came into force on 7/10/96. The Waste Avoidance, Recycling and Disposal Act is complemented by provisions of the Federal States. As a consequence, the Federal States conduct State-specific information campaigns concerning the proper disposal of, e.g. mercury containing equipment.

Norway

All EU legislation in the waste area is transposed in to Norwegian law and regulation, according to the EEA-agreement. 

One of the intentions in the "Substitution Obligation" in the Production Control Act (Law 11. June 1979) is to prevent generation of waste containing hazardous substances.

Some economical instruments and voluntary agreements are also used in the waste management policy (se separate paragraph on "Use of economic instruments and voluntary agreements").

Some action has been taken to reduce the volume of waste classified as hazardous by dismantling and separation of the hazardous parts of products like in the WEEE- regulation.

Sweden

In 2001 the Government presented a bill (2000/01:65) with proposals on how to reach the environmental quality goal "A non-toxic environment". It stresses that within 10-15 years must all products that are introduced on the market be free from:

- organic, man-made substances, that are persistent and bio-accumulative or give raise to such substances;

- man-made substances that are carcinogenic, mutagenic and endocrine;

- disenptive, including those which have adverse effects on the reproductive system;

- mercury, cadmium and lead and their compounds

Swedish municipalities are required to produce a waste plan including measures to decrease the amount of waste and to lessen the hazardousness of the waste. All persons managing any type of business shall avoid selling or using chemical products or biotechnical organisms that may present a hazard to the environment if they can be substituted by a less hazardous product.

The Swedish committee on New Guidelines on Chemicals Policy proposes that:

-knowledge of the health and environmental properties of all chemical substances shall be available by 2010, since such information is lacking for a large portion of the substances we use today,

-chemical substances that are carcinogenic, mutagenic and reproduction-toxic may not be present in consumer available products from 2007,

-chemical products that are particularly persistent and bioaccumulative may not be present in products from 2010, and

-other persistent and bioaccumulative substances may not be present in products from 2015.

Switzerland

(Sources: "The Environment in Switzerland 1997" edited by the Swiss Federal Statistical Office (SFSO) and the Swiss Agency for the Environment, Forests and Landscape (SAEFL); "Special Wastes in Switzerland", edited by SAEFL in 1999)
The goal of Swiss waste-management policy is to bring about a maximum reduction in pollution of soil, air and water - or atleast to reduce it to a tolarable level - by treating the wastes that accrue. Whereever feasible, Swittzerland endeavours to treat waste within ist own borders. The principles set out in the "Guidelines on Swiss Waste Management" published in 1986 are still proving to be a valuable guide for Swiss waste-management policy: Switzerland's waste programme sets out four basic principles of action for Swiss waste management:
1)Prevention: Waste should be prevented at source by sustainable production.
2)Minimisation: Environmental pollution in production and disposal should be minimised by the use of low-pollutant materials.
3)Recycling: Waste can be minimised by recycling, that is by environmentally sound reprocessing and the return of materials to the production cycle.
4)Environmentally sound treatment: Non-recyclable waste should be treated in an 
environmentally sound way in suitable plants.
1) Prevention of Waste
Thanks to improved information, greater "waste awareness" has been communicated to consumers in recent years, i.e. they have been made more conscious of the relationship between consumption and waste volumes.
Higher taxation of energy and raw materials would have a far stronger impact in reducing waste than the costs of environmentally compatible waste treatment. The Swiss Law on Energy and the Swiss CO2 Law could prove to be the first steps in this direction.Multi-use containers are often an excellent means of avoiding packaging waste. This applies, forexample, to transport packaging and reusable bottles for beverages. Particularly lightweight packaging is another optimum ecological solution to the problem of waste. Life cycle assessments are effective aids to optimising of packaging according to ecological criteria. The SAEFL, in co-operation with external partners, has been making periodically updated figures available for more the ten years. A polyethylene bag weighing no more than seven grams, for example, has become established as an optimised form of packaging for pasteurised milk: in life cycle assessment terms, it compares well with the reusable bottle. Other examples of lightweight, low-material packaging are refill bags for cleaning agents, detergents and foods.
2)Minimisation: Reducing pollutants
In recent years, consumption of chlorinated solvents fell from 23'400 tonnes in 1987 to less than 8000 tonnes in 1994. Pollutants in consumer goods pose particularly serious problems as these goods are commonly disposed of in the municipal waste. The Environmental Protection Law provides the basis for prohibiting particular substances if these make waste disposal difficult or impossible. The Ordinance on Hazard Substances contains various regulations, which were enacted not least with the aim of facilitating waste disposal (ban on cadmium in plastics, ban on polychlorinated biphenyls, etc.). Action taken at source to prevent pollutants thus cannot serve as a substitute for action taken to reduce emissions in waste facilities.
3)Recycling: Waste recovery
With 240 kilograms of separately collected used material per capita (1996), the Swiss are among the world leaders in waste recovery. The Swiss procedure allows good quality to be obtained in used materials at relatively moderate cost, in contrast to the system where recoverable materials are not sorted or selected from mixed wastes until after they have been collected. Regular collection of used paper on the kerbside, the existence of more than 10'000 "glass bottle banks" and - in many places - the separate removal of compostable waste have more than paid off. The dense network of collection points, combined with high-quality information, is helping to ensure the success of separate collections. Certain less bulky types of waste are also successfully collected. The Ordinance on Beverage Containers provides for a deposit to be paid on containers and an obligation to take back packaging if excessive quantities of beverage containers, for example drink cans, end up in the mixed municipal waste. In recent years, the sector concerned has therefore built up a recycling system for recoverable aluminium cans. The return rate for cans was raised from 19 percent in 1987 to 87 percent in 1996. The private sector maintains this collecting system, which consumers finance through a prepaid disposal fee of 0.05 Swiss francs per can. Aluminium and tin (sheet steel) cans are now collected together to 
increase efficiency.
4)Environmentally sound treatment: see separate question
The Netherlands

In the implementation of waste policy in The Netherlands, the prevention of waste generation is the first priority. The formulation and implementation of policy in this area takes amongst others place in the context of the programme of waste prevention for businesses, industry target group consultations and via producer responsibility. 

In the Dutch policy, a distinction has been made between quantitative and qualitative prevention. With quantitative prevention, there is a reduction in the amount of the waste which arises. With qualitative prevention, one prevents the entry of substances into the waste which are objectionable, either from the point of view of the environment or from the point of view of sophisticated disposal. It is intended that qualitative prevention of hazardous waste has the following effect on hazardous waste:

a. The harmfulness of the waste for the environment decreases, on the one hand because the waste contains a smaller amount of the same components and on the other hand because the components in the waste are less harmful. Sometimes, the waste can even be disposed of as non-hazardous waste (for example, zinc bearing pickling acids which are no longer mixed with other acids so that the zinc can be re-used).

b. The composition of the waste is improved in such a way that a more sophisticated disposal of the hazardous waste is possible (for example, separate pickling so that mixed pickling acids no longer arise and the components of the separate pickling acids can be re-used).

Companies are increasingly beginning to pay structural attention to the prevention of waste (and emissions). An essential instrument here is the introduction of corporate screenings directed towards waste prevention, with companies being screened systematically and step by step for possibilities of limiting hazardous wastes and other emissions. Here, the link with corporate environmental care systems is of major importance. It is precisely in the area of waste prevention that corporate self-regulation based on a sound planned approach is the most appropriate method since it is the companies themselves which have the greatest understanding of their own production process and are therefore in the best position to take steps towards waste prevention. For the purpose of the active stimulation of projects for prevention at government institutions and in business, the provincial authorities have established prevention teams. 

A point of departure in the context of the action programme "Waste Prevention in Business Activities" is that waste prevention can be achieved by means of a balanced use of incentives and regulatory instruments. One of the results of the action programme is that an understanding has been obtained of the desired mix of instruments which can be used to achieve the best result in terms of waste prevention. 

Until now, the emphasis has been primarily on the encouragement of waste prevention through incentives. Financial instruments (project subsidies) played an important role here. As part of the action programme referred to, the possibilities of using regulatory instruments are being looked at, examples being the encouragement of waste prevention in the context of licensing and by means of the formulation of general rules. In addition, intensive work is taking place on embedding waste prevention in other instruments such as corporate environmental care systems. In mid-1996, the action programme was completed with a final report which contained an indication of the road which will be taken to achieve waste prevention in business activities.

In further prevention in industry, companies will implement as much as possible the industry target group consultations and the integral environmental tasks which are to be agreed in that context such as those set out by various branches of industry in voluntary agreements (c.f. section on voluntary agreements). Here, tasks for waste prevention are also set out and suggestions are made to the branches involved.

10% of the waste that annually arises in The Netherlands is of domestic origin. A programme has been established (at national, regional and local level) to promote prevention and separate collection of domestic waste, amongst others chemical waste. Moreover, a strategy on sustainable use of consumer products  is being developed, of which waste prevention is one of the themes.

Local boards are responsible for the collection of domestic waste and has to collect separately organic waste, glass, paper, textiles and chemical waste. The present policy aims at moving more responsibility for products in the waste stage to the producers of these products. In 1999, 43% of the domestic waste was collected in such a way that it could be recycled; the target is 60%. For chemical domestic waste the target is 90%; in 1999 67% has been achieved (corresponds with 22 ktons).

United Kingdom

No Remarks

Question
What actions have been carried out to ensure safe disposal of such waste?

Belgium

See previous answer

Denmark

Denmark has implemented the EU- directive on landfilling of waste in July 2001.

France

No Remarks

Germany

Hazardous waste is predominantly industrial or commercial waste that is collected and treated separately from domestic waste, and is subject to particular supervision from the authorities under §2 II of the Waste Avoidance and Waste Management Act (Abfallgesetz). Included are the (hazardous) waste forms mentioned in the federal Waste Designation Ordinance (Abfallbestimmungs-Verordnung), as well as waste designated notifiable in specific cases by individual states, because of its harmfulness or quantity, which excludes it from being disposed of as domestic waste. The different states and industries produce differing amounts of hazardous waste. The total produced in 1990 was about 14.5 Mt, of which 12.1 Mt was produced in the former West Germany, and which was treated or disposed of in over 3660 public and private facilities.

Norway

Actions to ensure safe disposal of hazardous waste 

In addition to all types of hazardous waste listed in the European list of wastes, the Norwegian Hazardous waste 

regulation classify all wastes bearing hazardous properties according to the Council directive (EU) 67/548, as hazardous. Any enterprise generating more than 4 kg hazardous waste per year, are obliged to deliver this for waste handling at least once per year. Over-all collection rate for hazardous waste is considered to be proximately 95 %. All handling of hazardous waste are subject to permitting with a few exemptions e.g.: municipalities which are obliged to offer all private consumers free delivery of hazardous waste (specific conditions for safe handling in annex to the regulation), and enterprises taking back wastes similar to their own products as part of trade.

Sweden

According to the Swedish Environmental Code (Chap. 15) transportation, storage, recovery and disposal of hazardous waste requires special permission. The person/company handeling the waste  must be in possession of the technical, economical and staff resouses to manage the hazardous waste in an environmental and health considerate way. The producer of hazardous waste has the responsibility to make sure that the transporter of hazardous waste has the relevant permit and that the waste management facility recieving the hazardous waste has a permit for managing that type of waste.  In 1996 the EU-directive on hazardous waste was implemented into swedish legislation.

Switzerland

(Source: «The Environment in Switzerland 1997» edited by the Swiss Federal Statistical Office and the Swiss Agency for the Environment, Forests and Landscape)
Special wastes is the term used in Switzerland to refer to particular types of waste which because of their chemical composition, quantity or possible interference with the operation of waste incinerators cannot be disposed of in municipal waste.
Since 1987, the disposal of special wastes has been monitored under the Federal Ordinance on Movements of Special Wastes (170 different types of waste classified as special wastes). Anyone treating, importing or exporting special wastes requires a licence to do so. Disposal in Switzerland is monitored by the cantons, while the monitoring of transboundary movements is a matter for the Swiss Agency for the Environment, Forests and Landscape (SAEFL). Exports - but also imports - are only allowed if the requirements resulting from the Basel Convention on the Control of Transboundary Movements of Special Wastes are met, and if environmentally compatible disposal in the country of destination is ensured.
The strict stipulations of the Ordinance on Movements of Special Wastes and the Basel Convention are intended to prevent unsuitable disposal projects. Exports to countries which are not AECD members are basically prohibited. Switzerland is not going alone here, but is acting within the framework of the Basel Convention, as do member states of the European Union.
Around 850'000 tonnes of special wastes accrue in Switzerland every year. Most of this is incinerated, placed in landfills, treated by physico-chemical processes or recovered within Switzerland. Since two new special-waste incinerators cam on stream in 1994, Switzerland has been virtually autonomous as far the incineration of special wastes is concerned. Since 1996, the Ordinance on Movements of Special Wastes has laid down a fundamental ban on the export of special wastes for incineration. Disposal in surface storage facilities is permissible only for special wastes composed of mineral matter which are regarded as "residual materials" or whose non-problematic composition allows the to be disposed of together with refuse slag. The federal Ordinance relating to the Treatment of Waste contains strict regulations on this point.
The Netherlands

The actions that have been carried out to ensure safe disposal of waste containing hazardous substances are the same as described under the first question "What actions have been carried out to ensure safe disposal of waste?":

Final disposal of wastes in The Netherlands concerns:

a. incineration (i.e. no recovery for the main use as fuel);

b. landfill of wastes, detoxification, neutralisation and dewatering techniques without material recovery, immobilisation for the purpose of landfill.

Final disposal is only acceptable if no more sophisticated treatment/processing is possible. 

In view of the low level of sophistication of landfill as a processing option, hazardous substances are only eligible for this if the generation of waste is unavoidable and there are no other reasonable means of disposal. Incidentally, wastes may only be introduced onto or into the soil if the landfill is insulated and managed in such a way that soil pollution is out of the question, also in the long term (Decree on waste disposal at landfills).

On the whole the mixed land filling of different waste streams of the same hazard category (C2 or C3 wastes) is acceptable within a certain hazard category. If a waste arises in such a quantity and of such a composition that treatment/processing in the future may be possible, landfill in a mono-disposal site or a separate compartment is prescribed. The behaviour of waste at a disposal site may also prompt this, for example immobilised C2 waste in a C3 landfill.

United Kingdom

Note: This answer addresses both questions on minimisation and disposal of waste.  In 1996,  The Special Waste 

Regulations 1996 (SI No. 972) were adopted. These  set out a control system for the movement of the 5 million tonnes of hazardous waste that are generated annually in England and Wales. Each year, around 500,000 movements of hazardous waste must be accompanied by a consignment note, giving details of the nature, quantity and hazardous properties of the waste. Many of these movements must be pre-notified to the Environment Agency at which time a consignment charge is paid. This consignment charge, coupled with the actual cost of hazardous waste treatment and disposal provides an economic incentive to reduce hazardous waste production. In addition, the forthcoming UK implementation of the EC's landfill Directive will lead to a further increase in hazardous waste disposal costs. The Special Waste Regulations are currently under review. We expect to have new controls in place early next year which will: 

- reduce the administrative burden imposed by the current Regulations

- enable the enforcing authority in the UK to transfer resources from adminstrative duties to actual enforcement, therefore increasing compliance

- implement  the waste strategy referred to in the previous question by encouraging  the reduction and recovery of hazardous waste 

· fully implement the EC Hazardous Waste Directive

Recycling of plastic

(ED, Annex 2, 4.1 xi)

Question
What is the progress on recycling of plastics?

Belgium

The stimulation of the marketing of mechanically recycled plastic is an objective subject to a regional strategy and action plan. The preparation of the strategy and action plan was done in close cooperation with the industrial 

stakeholders.

Denmark

In 1999 the recycling of plastics in Denmark was approximately 38.000 tonnes. This figure includes both the recycling of production waste and packaging waste. 19.000 tonnes of packaging waste was recycled in 1999 or 11% of the plastic packaging waste. This was an increase of 8.000 tonnes in comparison to 1998. There is a voluntary agreement on the recycling of transportation packagings made of plastic.

France

The objectives of valorisation and recycling fixed for the 30 June 2001 by the directive 94/62 on packaging and packaging waste are already achieved in France, excepted for the recycling rate of plastics due to the fact that the 

recycling circuit for plastic is more recent. All material included, the valorisation rate in France in 1999 was 57 %  and the recycling rate was 42%. The recycling rate for plastics was 9% in 1999 (the objective fixed by the directive is 15%). But, it can be noted that only three member states achieved the objective of the directive, the others members states having a recylcing rate of plastic around 8%. 

The studies performed in France revealed clearly the technical, economical and environmental limits of the mecanical recycling, due to fact that the openings for recycling materials are missing and also due to large variety of plastic wastes. Therefore, in order to achieve the 15% objective, France implements operational project using chemical recycling of plastics providing perennial and attractive openings.

Germany

Plastic waste is generated during the production of plastic moulding material, during its processing into semi-finished and finished products, and then finally after the product has been used.

In Germany, as one of the three largest producers of plastic in the world, some 10 Mt of plastic raw materials were produced in 1995, of which about 8 Mt was processed further. Around 3 Mt accumulate as plastic waste. According to an analysis of household waste carried out a number of years ago, the plastic component of the waste was composed as follows:

60-65% polyolefins (polyethylene, polypropylene)

15-20% polystyrene

12-17% polyvinyl chloride (PVC)

ca. 10% other plastics

3-10% impurities

Of the plastic waste arising from all waste flows today, an estimated 0.5 Mt of predominantly sorted processing waste is recycled, 1 Mt is thermically treated (i.e. burnt in waste incineration plants) and the rest dumped in landfills. In order to reduce waste volumes, economically sensible measures which can be considered include, alongside waste prevention, recycling and chemical processes to break down the waste. In exceptional cases, incineration can also be considered. In the case of thermoplastic waste that occurs in a clean, sorted form, or which can be recovered as such, recycling can take place using the standard plastics processing techniques (injection moulding, extrusion, pressing), either directly where the waste is produced or by special recycling companies. The products thus manufactured generally substitute for ones manufactured from new plastics.

More problematic is the processing of unsorted or soiled plastic waste, and of that which arises as a composite with other materials. In many cases, they are processed together, using moulding or injection moulding techniques, but the properties of products manufactured in this way are of a lower order, the products themselves are mostly heavy and stout-walled; they can replace above all materials such as wood or concrete. Only in exceptional cases are the material advantages specific to plastics available. Therefore, plastic waste should be kept as well-sorted as possible, or separated and used through new developments in sorting processes.

Promoting the recycling of plastics is also achieved by the Label "Blue Angel" (see above). These products made from recycled plastics may also be made from plastic wastes which are otherwise difficult to use. There are interesting areas of possible use in particular in the gardening products sector. They range from composters and fence posts to flower pots and waste bags.

Norway

The progress on recycling of plastics Plastics from packaging and the agricultural sector, are collected and recycled as result of a voluntary agreement. By 2000 collection rates are considered to be about 19% for production of new plastics, and about 57% for energy recovery.

Sweden

About 20 000 tonnes plastic are recycled in Sweden. The amount has increased from 2-5000 tonnes in 1995. Since then large efforts have been put on the improvement of collection systems to increase the motivation for sorting and to improve the quality of the recycled material. Since 1995 four sorting facilitates and 4 recycling plants have been set up in order to meet the recycling target in the Swedish packaging ordinance, which is 30 % materials recycling in 2001. Sweden currently meets the European recovery targets (15 % recycling from 2001) in the EU packaging directive.  

There has also been some development to find ways to effectively use collected plastics that are not suitable for mechanical recycling. In the year 2000 1200 tonnes plastic were replacing fossil fuels in cement industry.  A national working group initiated by Swedish standardisation is looking at possibilities to develop standards for fuels based on recycled materials. 

The lack of methods to determine the quality of recycled materials are recognised and new methods are being developed at the Swedish National Testing and Research Institute and the Royal Institute of Technology. The possibilities to use recycled plastics and combinations of recycled qualities have been studied within research projects founded by the Swedish Waste Research Council and industry. Examples of applications were washing machines, refrigerators, furniture and cars.

Switzerland

A) PLASTIC CONTAINERS AND SHEETING
The separate collection and recycling of large quantities of plastic containers and sheeting is an environmentally sound undertaking. One reason is that recycling saves resources and energy, and another that it relieves the MSWIs. The targeted collection of sheeting from agriculture, avoids unregulated burning in fields by farmers (silo sheets contain nickel compounds as stabilisers against the effects of light).Long haul distances or unsuitable transport logistics cause both the costs and the environmental impact to increase. Local solutions must therefore be found which are both environmentally sound and economically viable.
The FAT (Swiss Federal Research Station for Agricultural Economics and Engineering) estimates the annual consumption of PE in agriculture to be 12,000 to 20,000 t. To this must be added some ten to thirty thousand tonnes from trade and industry.
Poly-Recycling AG has set up a bag scheme (Poly-Sack) to collect and recycle plastic wastes from businesses, industry and farming. Since 1998, waste sheeting from farms can also be collected for recycling in 240-litre plastic bags that hold approx. 30 kg of waste plastic and cost 8.50 Swiss francs. The filled bags are brought to central collecting points by the farmers (drop-off system). When at least 50 bags have accumulated at a collection point, the recycling firm fetches them.The large distributors bring their sheet plastic themselves either to an MSWI or to a recycling plant, depending on the current market situation.
The sheets collected are made into granulate by the plastic recycling firms and sold as a secondary product. Non-recyclable fractions may be incinerated in cement kilns or in MSWIs, so as to recover the energy stored in the plastic.
Objectives:
To establish and maintain a minimum recycling network for waste plastic from farming, businesses and industry.
Measures to be taken:
There remains an unexploited potential of recyclable waste plastic both in farming and horticulture, and in the business and industrial sectors. It is thus worth-while to establish and maintain well-adapted local networks for the collection at low cost of plastic sheets from the farming, business and industrial sectors. If necessary, the long-term financing of collection and transport must also be ensured.
Solutions / scenarios envisaged:
a) Establishing or improving the separate collection of sheet plastic from farms and businesses, for example in shopping centres, and guaranteeing its financing, possibly though a voluntary prepaid recycling fee; 
b) Establishing or improving the separate collection of sheet plastic from farms and businesses, in particular in shopping centres, and guaranteeing its financing according to the polluter-pays principle through a mandatory prepaid disposal fee. 
Long-term development:
Collection and recycling of clearly defined types of plastic sheeting or other waste plastic from farms, businesses and industries is implemented throughout Switzerland, following locally-based and financially-viable solutions.
B) PLASTIC PACKAGING FROM HOUSEHOLDS
Plastic packagings from households do not, as a rule, contain high amounts of additives such as stabilisers, softeners or flame retardants. But due to the existing large number of different types of plastics, the material collected can only be recycled after labour-intensive sorting of the various fractions. Because of its high costs and the limited environmental benefit, Switzerland does without a countrywide separate collection of plastics from households. Plastic wastes are mostly disposed of together with municipal waste in MSWIs. Material recycling of pure fractions is possible after appropriate sorting. But even achieving the required grade of quality for their combustion in cement kilns as a substitute of fossil-fuel (low in heavy metals and largely chlorine-free) can be achieved only by dint of much effort and high costs.
Data: Municipal solid waste contains about 15% or 380,000 t of plastic (excluding composite materials). Packagings and containers make up about 80% of this. Poly Recycling estimates the recyclable fraction at below 95,000 t. Rough estimates suggest that about a third of this could be collected and recycled at a reasonable cost, but few data are available, since the recycling of waste plastics from households has up to now only been experimental.
Separate collection: Today, waste plastics from households are predominantly disposed of with the unsorted household waste, which allows to exploit the large amount of energy stored in the plastic.At present an experimental separate collection of plastic packagings is being carried out in eleven communes of the canton of Zug. There, about 8 kg waste plastics per inhabitant are collected annually by supervised collection and incinerated in a cement kiln. Problems sometimes arise with older objects, which may contain considerable amounts of heavy metals. In 1998 the costs for collection, transport and incineration in a cement kiln were equivalent to the costs for collection, transport and incineration in an MSWI, including the disposal of the resulting slag. Since the middle of 1998 a big plastic recycler has been testing whether it is possible to collect a mixture of waste plastics (e.g. containers and large plastic sheets) in special bags, without it then entailing too great an effort to sort the various plastic fractions. The costs currently lie at 8.50 Swiss francs per bag containing 8 to 12 kg of plastic (amounting to 700.- to 1,000.- Swiss francs per tonne). Collection of fractions suitable for recycling in designated collecting points is also under investigation.
Treatment / infrastructure:
a) The waste plastic remains unsorted in the municipal waste and is incinerated in the MSWIs. 
b) The waste plastic collected separately in the Zug communes is incinerated in the Untervaz cement kiln, substituting fossil fuels. It is however imperative that the material collected adhere to the strict requirements of the Guidelines «Disposal of waste in cement works». 
c) The plastic fractions collected by the Poly-Recycling experimental bag scheme are directed towards material recovery. 
Objectives:
Assessment of the trial schemes currently underway is paramount. If the cost estimates given here were to be confirmed, the collection of plastics from households could only be recommended in cases where haulage and incineration in a distant MSWI would entail high costs. In addition, the separate collection and recycling of waste plastics from households could be selectively implemented to relieve MSWIs where the heating value of the waste has reached the upper limit for which the plant was designed.
Measures to be taken:The costs of an environmentally sound recycling of waste plastics should be investigated. If the costs are acceptable, recycling should be further extended. This however applies pre-eminently to waste plastic from the industrial, trade and agricultural sectors. No action is required at present for waste plastic from households. It is better to wait until the results of both the Zug trials and the kerbside collection scheme of the plastic recyclers become available. In the medium term, the separate collection of easily identifiable plastic objects might be an interesting option to reduce both the amount and heating value of the unsorted solid waste. This could help to avoid or at least postpone a capital investment otherwise necessary to increase the incineration capacity of certain MSWIs (minimisation of total costs).
Solutions / scenarios envisaged:
a)Maintain the status quo: disposal of waste plastic together with the unsorted household waste. 
b) Regionally organised separate collections of precisely defined plastic wastes from households and their incineration in a nearby cement kiln, if the associated costs are lower than or similar to the status quo. 
c)Regionally organised separate collections of precisely defined plastic wastes from households, followed by their recycling or incineration in a cement kiln, if it is desirable to lower the heating value of the waste treated in the MSWI. 
Long-term development:
Plastic wastes from households are disposed of in a way that is adapted to local conditions, environmentally sound and economically sustainable.
The Netherlands

Every year, about 1,2 million tons of plastic waste arises in The Netherlands with a very diverse composition and of various origins. Specific policies have been developed for the different types of waste: packings (40%), waste related to the production of rubber and plastics (8%), plastics (foils) used by the agricultural sector (2%), wrecks/tyres (5%), demolition waste (3%). In 1999, about 25% of the plastic waste was recycled followed by a useful application.

To prevent the generation of waste and to promote useful application of plastic waste originating from packings, a voluntary agreement was signed by all stake-holders in 1997. The responsibility of the producer is the key in this voluntary agreement. The agreed targets for 2001 are:

· 35% of plastic waste originating from packings is (re-)applied in a useful way: 

-27% by mechanical recycling

- 8 % by other means of useful application·the amount of waste that is generated is decreased by 10%

In 1999, the targets for other means of useful application and prevention were met; the mechanical recycling had reached the level of 17 %. Negotiations take place on a follow-up of the 1997 voluntary agreement; the intended result is more stringent targets for prevention and useful application.

 To prevent the generation of waste and to promote useful application of  plastic waste originating from the production of rubber and plastics, a voluntary agreement was signed in 1993. The main aim of this agreement is to stop the dumping of this waste at landfills by prevention of the generation of waste, by useful applications of waste and by incineration of waste. A ban on dumping entered into force in 2000. In 1999, about 80% of the waste was recycled. The voluntary agreement ends in October 2001;  follow-up actions will take place within the framework of the target group consultations and the related declaration of intent with integrated environmental targets (on waste, energy, emissions etc.).

The decree on the disposal of  plastics/foils used by the agricultural sector  requires that producers of these plastics /foils  recollect and further recycle the used foils. The decree entered into force in 1999 and applies to four types of foils covering the main part of the market. The recycling percentage was in 1999 55% and is expected to increase the coming years to > 70%.  Recollection and recycling are funded by a disposal contribution for new foils.

Producers and importers of private cars have set up systems for the collection and recycling of wrecks and tyres. The system for wrecks is funded by a disposal contribution for new cars. In 2000, an EU Directive on scrapped cars entered into force, which will lead to collection systems in operation in all EU Member States. The target in the near future for tyres is to improve the collection system, in order to achieve a better quality in recycling and to avoid illegal dumping of tyres. The related set of regulation will be amended in 2002 in consultatio0pn with industry.

Plastics is only a small part of the total of demolition waste. However, it mainly concerns PVC. In 1997 the Dutch Government expressed, after consultation with industry, the view the incineration of PVC waste has to be avoided by setting up collection and recycling systems. If not feasible, in particular the case for PVC packings, producers and importers have to strive for a decrease in the generation of waste. Scrap plastic pipes have been collected for recycling since 1991; plastic front elements have been collected for recycling since 1996. Hardly no recycling exits for carpets, including vinyls; in 2002/2003 a decision will be taken on the (legal) responsibility of producers of carpets. Developments in relation to PVC will mainly depend on the European action subsequently to the PVC Green Paper. 

For the remaining categories of plastic waste, prevention and useful application is stimulated by the general available instruments, such as taxes on the dumping of waste which makes recycling more attractive. Prevention and useful application is also stimulated in permits and general rules for (industrial) plants. Financial government support will remain available the coming years.

United Kingdom

It is estimated that there are 2.8 million tonnes of various types of plastic waste generated in the UK annually. 

Packaging currently accounts for approximately 60% of this waste, although waste production in the construction and electronics sectors are expected to increase rapidly. Plastics contribute about 11% of material in the household waste stream.

Traditionally, plastics have tended not to be recycled as the cost of recycling and decontamination have militated against the process. However, a number of measures are now in place to promote increased recycling of plastics.

Recycling methods used include: 

- direct recycling to virgin plastic which is difficult due to contamination, mixture of grades and the type of original product, thus selective collection and sorting is required 

- re-melting and extrusion, using certain types of plastics as raw materials for making objects such as vehicle parts or mats. This process can only be used on thermoplastics that soften when heated and harden again when cooled. More than 80% of plastics are of this type. The main drawback is that the melting temperature must be kept below 200°C, as polyvinyl chloride (PVC) decomposes at higher temperatures.

- grinding down and mixing with fillers and adhesives, followed by high pressure extrusion to produce ‘low quality’ plastics where finish and appearance are relatively unimportant. This process is used on thermoset plastics that are hardened by curing and cannot be re-melted or re-moulded The Packaging Regulations require a considerable increase in the amount of plastic waste recycled by 2001. Plastic must meet the 15% material-specific recycling target within the overall 50% recovery target for packaging waste. 

Rigid plastic bottles and containers  offer the greatest potential for increasing the level of recycling of household plastics packaging. RECOUP, an advisory body that promotes and facilitates plastic bottle recycling, operated a scheme in 1998, in conjunction with Rushmoor Borough Council. The aim of the scheme was to increase the number of plastic bottles collected in Rushmoor, to encourage best practice and to demonstrate to other local authorities that increases in plastic recycling could be achieved with little investment. 

The Message On A Bottle competition was targeted at children and was well publicised in the local press, radio and television. A poster campaign was also run in schools, libraries, council offices and supermarkets. Householders were invited to write their name and telephone number on the plastic bottles they sent for recycling. A fortnightly draw then took place at the materials recycling facility and the winner was presented with prizes which included clothing such as fleece jackets, hats and sweaters made from recycled plastic bottles. Reducing the volume of the bottles increases the economics of bottle recycling. Best practice was encouraged by making only bottles with their tops taken off and squashed eligible for a prize. The result was a 30% increase in the number of bottles recovered and an improvement in best practice.

Work is also underway to develop markets for a range of recycled materials, through WRAP - a new body with £40 million of government funding over the next three years. One of WRAP's early priorities will be plastics and WRAP's business plan says:

"Our marketing initiative will raise awareness and understanding of the range of quality of recycled plastic products already available. It will be linked to the development of buy recycled policies with lage public and private sector buyers.

 We will also undertake a standards and specifications programme to remove discriminatory specifications and introduce standards for plastic recyclates, including uses for plastic film. 

WRAP will deliver an R&D programme to develop plastics recycling technology and support composite product development. 

We will also encourage product design that supports efficient recycling and work with plastics manufacturers to encourage the incorporation of recycled plastics in existing product lines."

WRAP's targets for plastics are, by 2003-04:

- 20,000 tonnes increase in mixed plastics reprocessing for industrial products

- Sector-specific targets for increases in recycled content of products

- Identify at least one new technology to produce a composite product using recycled resins with wood or rubber

· A significant increase in plastic bottle recycling.

Use of economic instruments and valuntary agreements

(ED § 25 ii)

Question
Which economic instruments and voluntary agreements have been used to reduce discharges, emissions and losses of hazardous substances?

Belgium

Belgium has introduced an ecotax of 20 BEF (Battery). 

Denmark

Municipalities (or co-operatives are responsible for setting water prices, which must cover all capital and operating costs relating to water supply, sewerage and waste water treatment. A green tax reform introduced a water tax for households at a rate of DKK 1 per cubic metre in 1994, rising progessively to 5 DDK in 1998. This tax on average doubled waterprices for households.

In 1997 the green tax reform also introduced a tax on water discharges to the en-vironment levied on all economic sectors. This tax is based on nitrogen (DKK 20 per kilogram), phosphorus (DKK 110 per kilogram) and organic matter content (DKK 11 per kilogram of BOD).

In relation to diffuse pollution (groundwater) a tax on pesticides has been intro-duced. The tax rates have been regulary increased (latest increase in tax rates was 1998). A tax on chlorinated organic solvents was introduced in 1996.

There are several voluntary agreements between the ministry of Environment and Energy and an industrial branch or group of companies, e.g. agreement on phasing out organic solvents, NPEOs and surfactants in detergents and soften-ers.

France

No Remarks

Germany

See under substitution of specific substances.

Norway

Economic instruments: 

Green taxes have been introduced on two haz. chemicals: trichloroethylene and tetrachloroethylene. The taxes meant a substantial increase in the price on these chemicals from 1. January 2000 (+50 NOK per kg). After one year the sales statistics shows large reductions for both trichloroethylene (85 %) and tetrachloroethylene (95 %) for use in Norway.  Production for export seems not to be affected. For trichloroethylene there is also introduced a system for repayment of half the tax when the chemical is delivered to be recirculated and/or safe waste handling.The achieved reductions on these chemicals are considered to be satisfactory.

In Norway, there is tax on disposal of waste (except for hazardous waste, and inert waste) The tax rate is supposed to reflect environmental costs associated with waste disposal. In the case of incineration, tax is partly reduced proportionally with energy utilisation. Taxation on certain products are currently combined with tax-refund or other payment to:

- stimulate reuse and recycling of packaging for beverage

- stimulate collection and environmentally friendly dismantling of end of life vehicles

- increase the collection rates for waste oils

- increase the collection rates for waste TRI (trichloroethylene)

The owners of contaminated sites are generally not considered liable for sites coming from the 2nd World War, located on private property. Hence governmental money is spent on these. When it comes to contaminated marine sediments it is not yet decided whether necessary actions will get some national funding. Till now mapping and monitoring of the problem mainly have been financed jointly by funding from the national level and the municipalities.

Voluntary agreements:

A voluntary agreement that turned out to be unsuccessful was the reduction of the use of lead shots in game and clay pigeon shooting. After ten years the use of lead shots was only reduced by 50 %, while 80 % was the basis of the agreement. Environmental authorities are now proposing a new regulation to ban the use of lead shots.

In general the experience of voluntary agreements with industry have been disappointing in more areas. This instrument is now considered to have only restricted merit within the regulation of the production and use of hazardous substances.

Voluntary agreements currently being effective:

Packaging waste and WEEE, are both subject to voluntary agreements, made with all major parties involved in the relevant business sectors.

Sweden

In accordance with the general policy for lead laid down in the Government Bill (1990/91:90), all uses of lead should be phased out in the long term, primarily through voluntary measures. In the new Environment Bill (1997/98:145), a phase-out within a period of 10-15 years has been set as a target for the use of certain hazardous chemicals, including lead. The main elements of the phase-out activities have been to try to reach voluntary agreements with the interest organisations (e.g. Swedish Paint and Printing Ink Markers Association, Swedish Hunters´ Association, Swedish Fishermen´s Federation), to monitor the sale and to make public reporting about the progress. The phase-out activities have mainly been aimed at the use in accumulators, lead shots, paint, crystal glass, PVC, cables and lead sinkers

Voluntary phase-out activities by importers, producers and users of chemical products, mainly driven by goal set by the Parliament in 1991:

- phase-out of short chained highly chlorinated paraffins by the year 1994

- phase-out of all chlorinated paraffins by the year 2000.

The Swedish EPA and the National Chemicals Inspectorate has often acted as a partner in those activities and in some cases the phase-out activity has been initiated by the authorities.

Voluntary phase-out activities by importers, producers and users mainly driven by goal set by the

Parliament in 1991: at least 90 % of the use should be phased-out by the year 2000. This should be achievable through voluntary measures within industry concerned.

Organotincompounds: The National Chemicals Inspectorate actively promotes the development of alternative paints as well as mechanical anti-fouling techniques. Tests are being performed by the Swedish Maritime Administration on ferry-boats (1997-99) and pleasure boats (2000-01). According to Governmental bill 1997/98:145 the use of organotin stabilisers in PVC should be reduced through voluntary actions. The compounds that are most dangerous to the environment should be phased out rapidly.

A charge of SEK 30 per gram of cadmium exceeding 50g per ton phosphorous in fertilisers was introduced in 1994 and later changed to 5 g Cd/tonP. This was then changed into a tax in july in 1995.

The government is considering an extension of the present ordinance to also comprise:

* a ban on the sale and use of mercury and chemical compounds containing mercury light sources,

* maximum mercury content limits for the sale of light sources

* a time limit (31 December 2009) for the use of mercury in chloralkali industry.

Companies have accepted an obligation to investigate and substitute PCB (sealant, small capcitators, flourescent light fittings) in buildings before 2004.

Switzerland

Under Swiss environmental policy, restrictions and prohibitions are being increas-ingly replaced by economic instruments. Changes to the Environment Protection Law approved by parliament at the end of 1995 laid the foundation for this new prac-tical orientation. The newly introduced incentive taxes, as well as taxes to cover en-vironmental costs, serve to strengthen the principle of equitable cost distribution (i.e. internalisation of external costs), and thus create financial incentives to reduce the environmental impact.
The principal new instruments are:
- Incentive tax on volatile organic compounds (VOC): first imposed: 1.1.1999
- Incentive tax on the sulfur content of extra-light heating oil: first imposed: 1.7.1998
- Dumping charge to cover the cost of rehabilitating landfill sites containing improperly disposed of harmful waste (ordinance in preparation).
On 17th March 1997, the Federal Council issued an Explanatory Note to parliament concerning the proposed new federal law on CO2 emission reduction. The proposed law provides for a reduction in CO2 emission of 10% over the period 1990 to 2010, and a subsidiary CO2 tax. The tax would be introduced only if the voluntary and other measures proved ineffective in achieving the reduction objective.Switzerland first introduced economic instruments with success many years ago, e.g.:
- differential taxation of leaded and unleaded gasoline;
- advance disposal charges on a voluntary basis;
- noise-dependent landing charges at airports;
- disposal charge on household waste in numerous cantons and municipalities.
Environment management systems (UMS), such as those contained in the interna-tional ISO 14001 standard, have been well received in Switzerland. UMSs were de-signed to help solve problems in industry, and can prove very attractive to compa-nies, not least from an economical standpoint. The principal advantages of this are: enhanced environmental image, cost reduction and technological innovation. In Switzerland, over 150 companies – the majority of them small and medium-sized – have been awarded an ISO 14001 certificate.
Formal undertaking of the parties
A. Legal framework
In revising the Environmental Protection Law (USG) of 21st December, 1997, Clause 41a was added introducing the principle of co-operation between the authorities and industrial 
organisations.Clause 41a USG
1 The federal government and, insofar as these are responsible, the cantons, cooperate with industrial organisations in achieving full implementation of this law.
2 The authorities can foster inter-sectoral agreements by setting quantity targets and deadlines.
3 Before issuing implementation regulations, they shall give due consideration to voluntary measures on the part of industry. Further, insofar as this is feasible and necessary, inter-sectoral agreements shall be incorporated in whole or in part into the implementation regulations.
B.  Experience
The new clause has led to a strengthening of the principle of co-operation in envi-ronmental protection. The instrument of 'reaching agreement' is explicitly mentioned. Beyond that, the authorities are placed under obligation to first consider whether or not an environmental problem can be solved by voluntary means before issuing new regulations.The new clause provides a framework for close co-operation among all those con-cerned in seeking practical solutions to acknowledged environmental problems and in putting these into effect. For this policy to be lastingly successful, every company and individual must of course understand and affirm the basic need for environ-mental protection, and also take steps to implement it. The prospects of a successful solution being found on this basis are excellent in those cases where (among other things) the negotiating parties acknowledge the environmental problem, non-adher-ence to agreements may readily be ascertained, and where parliament has access to other effective instruments should agreed procedures fail.In practice, various forms of agreement are encountered. These range from binding agreements between industry and the authorities, to independent formal undertak-ings on the part of industry.
- Switzerland's first positive experience with agreements of this kind was gained in connection with the Ordinance on Beverage Containers (VGV). The VGV, which came into force on 1st November, 1990, regulates the sale and return of beverage containers. It specifies permissible levels of residual waste for glass, aluminium, PET and sheet steel containers. The means by which these permissible levels are upheld is largely left to the producers, importers, large wholesalers and recycling organisations concerned. These bodies are represented in the Swiss 
Association for Environmentally Sound Beverage Containers. As a result of the VGV, several ten thousand tons less packaging materials are today consigned to household waste. This may be attributed to heavily improved glass recycling and to the intro-duction of recycling systems for aluminium and PET.
- The law on CO2 offers scope for introducing voluntary measures in the effort to achieve specified CO2 reductions. Only if the envisaged reduction cannot be achieved with voluntary measures (together with those of the federal government already planned, as for example the heavy-vehicle duty based on motor power rating) will the subsidiary CO2 tax be introduced. On introduction, provision would be made for those concerned to obtain exemption from the tax by giving a formal undertaking to the government to reduce CO2 emission. Undertakings of this na-ture are subject to stringent federal requirements.
- The overriding objective of Swiss environmental policy is to reduce discharge of volatile organic compounds (VOC) to the environment. VOCs in paints and var-nishes are a significant source of emission. Acknowledging this, the Swiss Asso-ciation of Varnish and Paint Manufacturers (VSLF) established a Standing Con-ference on Reduction of Solvent Use (KEL-CH). The KEL-CH has given an under-taking to the authorities to reduce the use of organic solvents in the production and utilisation of coating materials by 20% within the next 5 years. To accomplish this objective, an instrument in the form of a label was introduced. On fulfilling certain criteria, manufacturers of solvent-free and solvent-reduced coating mate-rials may apply this to their products. The sales statistics of the VSLF clearly demonstrate that the set objective was achieved. The efforts of KEL-CH in the in-terests of solvent reduction are to be continued.
- Rechargeable nickel-cadmium accumulators in electronic equipment (tools, toys, etc.) are a main source of cadmium discharge to the environment in Switzerland. Two alternative methods of solving this problem were discussed, namely prohibi-tion and levying a deposit. However, not only did a ban prove impracticable in the short term, but industry unanimously resisted the introduction of a deposit. This latter measure is seen by industry as unfair, impracticable, and discriminatory to-ward Swiss economic interests. It was therefore decided for the meantime against introducing a deposit. In return, industry undertook to achieve set annual return quotas for accumulators on an voluntary basis. Should this be unsuccessful, a deposit will be introduced. The modified ordinance containing these provisions will come into force on .... .
- Further agreements are in preparation in other environmental sectors (e.g. NOx reduction in cement factories and rehabilitation of landfill sites containing improperly disposed of waste).
The Netherlands

At the moment policy is developing towards greening of the fiscal system. Various acts on taxes with an environmental base exist, but none of them are primarily meant to reduce discharges and emissions of hazardous substances: environmental taxes on waste water (1970s), on fuels (1992), on the landfilling of waste (1995) and on groundwater. At the moment, the results of a study on taxes on the use of  certain substances/products are considered.  Also, it is considered to introduce an obligatory system of returnable deposits on certain packings 

Since 1989, much experience have been gained with the instrument of voluntary agreements. For an effective use of this instrument, it is essential that all involved individual companies/parties feel commitment and can be charged on their responsibilities laid down in voluntary agreements. Especially in the case of the involvement of many parties/companies, it is the experience that it is difficult to have this commitment of all individual companies. In that case, other (more enforceable and/or traditional) instruments are chosen. 

The instrument of voluntary agreement has proven to be and still is successful and efficient for achieving reductions of emissions and discharges of hazardous substances by large industrial companies. The government selected ten industries for inclusion in its environment & industry target group policy which lead to voluntary agreements. These sectors are the base metal industry, chemical industry, printing and packaging printing industries, dairy industry, steel and electronics industry, textile and carpeting industry, paper and cardboard industry, meat industry, building brick and roof tile industry and the rubber and plastic processing industry. Together, these industries are responsible for about 90 per cent of the environmental burden caused by industry as a whole. The target group policy on the environment & industry stems from the national environmental policy plan that the government published in 1989. The targets for improving environmental quality were  at that time ambitious and could not always been reached by the traditional method of licensing. Emission reductions of 80 to 90 per cent required a fundamental adaptation of production processes. It was impossible for the government to prescribe such large-scale innovation in an environmental licence, if for no other reason than that companies possess more knowledge of their production processes than the government does. Therefore, it was decided to reverse the roles. Under the adopted environment & industry target group policy, companies may decide to a large extent how they will contribute to reducing emissions. This policy certainly has contributed to the reduction of discharges emissions and losses of hazardous substances. 

This policy works as follows: The government and industries negotiate on a voluntary basis on how to translate the objectives of the national policy plan to environmental targets. These targets specify when the industry must achieve defined reductions of emissions. The two parties then set down the agreements that they have made with each other in a voluntary agreement, or covenant. These agreements provide greater certainty. For one thing, companies know that the government will not set aside agreed arrangements by introducing a different policy. Every four years, each participating company draws up a company environmental plan. The plan describes the environmental measures that the company wants to take in the coming four years to make its contribution to achievement of the overall environmental targets. The final step is for the licence-issuing authority to examine the company environmental plan. Provided that the company’s plan makes a large enough contribution to attainment of the overall environmental target, the government will adapt the environmental licence based on the plan. In a public environmental report, the companies yearly show how they are dealing with environmental issues. In effect, this ‘target group policy’ is a form of preliminary consultation for the issue of a licence. Participation in the formulation of this policy carries obligations. If a company fails to observe the agreed arrangements, the government has the right to tighten up the licensing conditions. 

To oversee this process properly, the government set up a body called the Facilitating Organisation Industry.

A new type of voluntary agreement is benchmarking: an agreement between government and company under which the company will strike to rank among the world leaders on a certain issue. The first benchmarking  in The Netherlands deals with energy efficiency, but such a voluntary agreement might also be useful for reductions in discharges and emissions.

United Kingdom

A number of voluntary agreements to reduce discharges, emissions and losses of hazardous substances  are in place. 

Some examples are:

- an agreement reached between the Government and manufacturers of cleaning materials for domestic use in 1976, whereby manufacturers agreed not to use NPEs in these products.  This agreement covers all of the key manufacturers and all of the relevant companies which belong to a recognised trade association, and has resulted in an almost complete phase out of these products. 

- an agreement in January 1996 where  members of the Confederation of British Wool Textiles agreed to phase out discharges of APEs within one year 

- an agreement in  1996-97  where the British Association for Chemical Specialities and the Soap and Detergent Industry Association reached a voluntary agreement to remove all APEs from industrial and institutional detergents by 1998. 

A particular initiative, currently under development is described below.   The UK Government published its UK Chemicals Strategy in December 1999.  The objectives of the strategy are to make full information publicly available about the environmental risk of chemicals, to continue reduction of risks presented by chemicals and to phase out those chemicals identified as representing an unacceptable risk to the environment and human health.  The Government has established a Stakeholder Forum that will promote a better understanding between stakeholders.  In addition to acting as a barometer for the views and opinions of Stakeholders, it will advise on criteria for selecting chemicals that need priority action.  For these chemicals it will advise on precautionary controls and restrictions and timescales for action.  The Government will negotiate volunatry binding agreements with industry to implement risk management strategies.  Where voluntary measures are insufficient or impracticable, the UK Government will consider alternative measures at a national or European level.

7 Report on answers given by OSPAR.

7.1 North Sea Declarations ’Action Points’ related to hazardous substances.

Actions addressed to OSPAR

Reference
Action Points as defined in the Ministerial Declarations

ED = Esbjerg Declaration (1995), HD = Haag Declaration (1990)
References and comments from OSPAR


Reduction targets


ED 17
To prevent pollution of the North Sea by continuously reducing discharges, emissions and losses of hazardous substances thereby moving towards the target of their cessation within one generation (25 years) with the ultimate aim of concentrations in the environment near background values for naturally occurring substances and close to zero concentrations for man-made synthetic substances

This target is embedded in the OSPAR Strategy with regard to Hazardous Substances (cf. OSPAR web site). This Strategy is directing the future work of the Commission.




Measures and actions


HD,

Annex 1D,C
Selection of priority substances

OSPAR DYNAMEC processes/ Water framework directive
See OSPAR 00/20/1, §§ 5.4-5.11 plus Annexes 6 and 7 and documents referred to in this section of the Summary Record of OSPAR 2000

ED 23, Annex 2, 4.1.vi
PAH: Identification of  all anthropogenic sources of concern

Adoption of measures for major sources.
An OSPAR Background document on PAH is being prepared (lead country: Norway); for status see e.g. Summary Record of PDS 2000 (§3.20-3.23). It is planned to be approved at OSPAR 2001.

Measures: 

· Primary Aluminium Industry (see  Summary Record of PDS 2000 (§6.1-6.4));

· BEP for PAH emissions from domestic combustion appliances (see  Summary Record of PDS 2000 (§7.1-7.3))

BEP for PAH emissions from the use of creosote treated timber: (see  Summary Record of PDS 2000 (§7.4-7.6))



ED 23, Annex 2, 4.1.vii
Collection of disused NiCd batteries

PARCOM Dec. 90/2

Council Dir. 91/157/EEC
OSPAR 1994 agreed on the publication of a one-off implementation report on PARCOM Decision 90/2 (this measure contains specific deadlines, further reporting on implementation was not carried out). Implementation report is available on request.

 «
Restrictions on the discharges of Mercury from dentistry

PARCOM Rec. 93/2
See OSPAR Background Document on Mercury and Organic Mercury Compounds (OSPAR web site ( Publications) and implementation report (OSPAR web site under measures-other agreements)

ED 18, 25iii, 29 and Annex 2 3.1
Development of tools for assessing risks of emissions and effluents containing complex mixtures and tools for the evaluation of risks of hazardous substances in the environment to set priorities for action
Whole effluent assessment: see Summary Record of PRAM 2000 (§§5. 8– 5.10) and of PDS 2000 (cf. §12.2-12.4).

In the framework of the finalisation of the DYNAMEC mechanism:

a.
a draft framework for a common OSPAR/EC approach on risk assessment methodology for the marine environment (DYNAMEC 99/10/1, Annex 6) has been established (see SR DYNAMEC 00/10/1, §§6.1-6.3);

b.
a common EC/OSPAR approach on risk assessment methodology for the marine environrment is being developed under the framework of the EC Technical Guidance on Risk Assessment (see SR SPS(1) 01/12/1, §§4.1-4.7 and Annex 7).

ED 23

Annex 2

4.1.iii.a
To adopt, by the year 2000 at the latest, BAT/BEP Recommendations for those sectors and activities identified in the 1994 OSPAR Action Plan where BAT/BEP have not yet been established.
The list of sectors/activities is attached including a list of related OSPAR Measures and an indication of the availability of reports on their implementation.

ED 29

Annex 2, 3.2
To designate priority sectors/areas, responsible for discharges, emissions and losses of hazardous substances for which development or improvement of BAT and BEP is urgent.
See OSPAR 2000 for the results of the DYNAMEC process. and progress in the development of OSPAR Background Documents for Hazardous Substances Identified for Priority Action (also SR HSC 2001; 2-6 April 2001)

ED 23

Annex 2

4.1.xiii
To improve the knowledge of the consequence of substances suspected to have endocrine or hormone-like effects and to adopt the necessary measures
see OSPAR Strategy with regard to Hazardous Substances, §3.1.e-g and Annex 4.

Denmark is lead country in DIFF/SPS (for an overview of developments and activities with respect to (potential) endocrine disruptors carried out within other international organisations see SR DIFF 99/11/1, §§3.77-3.80). The UK is lead country in SIME (for the development of an overview of research activities/progress on endocrine disrupting chemicals see SR SIME 99/12/1, §§ 3.22-3.27).


Various measures and actions to fulfil §17.


ED 27, 28 Annex 2 App. 1
Pesticides

To review pesticides that have been detected in the North Sea or might pose a risk to the marine environment and to carry out any action thus indicated.

PARCOM Rec. 94/7, BEP
The most recently published monitoring information can be found in the QSR 2000 and the rQSR for the Greater North Sea

See the outcome of the discussions at DYNAMEC 2000 (SR DYNAMEC 00/10/1, §§ 3.8-3.9), SPS(1) 2001(SR SPS(1) 01/12/1, 3.12-3.20) and SIME 2001 (SR SIME 01/12/1, § 6.2-6.5) on how e.g. pesticides could be selected and prioritised via the Safety Net Procedure of the DYNAMEC mechanism on the basis monitoring results in the marine environment.

A draft overview of reports on the implementation PARCOM Recommendation 93/6 is available on request. Such an overview assessment for PARCOM Recommendation 94/7 is being developed (see SR HSC 2001, 2-6 April 2001).

ED 29, Annex 2, 3.3.
Monitoring

To develop further and to implement the necessary monitoring programmes in order to detect hazardous substances or their effects in the North Sea
The Joint monitoring and Assessment Programme (JAMP) is being currently reviewed. The formal adoption of a reviewed JAMP is planned to take place at OSPAR/MMC 2003. However implementation will probably start already after OSPAR 2002. 

For further information see the SR of ASMO 2001 (26-30 March 2001).

7.2 Overview of industrial sectors /activities 

(Appendices A and B to 1994 OSPAR Action Plan) for which it was requested to adopt, by the year 2000 at the latest, BAT/BEP Recommendations where BAT/BEP had not been established.

Industrial sectors /activities identified for measures (Appendices A and B to 1994 OSPAR Action Plan)
OSPAR measures adopted (available on the website) and underlying OSPAR publications
Overview assessments of Implementation Reports

Primary Aluminium Industry
PARCOM Recommendation 92/1 on BAT for Plants Producing Anodes and for New Electrolysis Installations in the Primary Aluminium Industry
Available on website


PARCOM Recommendation 94/1 on BAT for New Aluminium Electrolysis Plants
Available on request


PARCOM Recommendation 96/1 on BAT and BEP for Existing Aluminium Electrolysis Plants
Due in 2006


OSPAR Recommendation 98/2 on Emission and Discharge Limit Values for Existing Aluminium Electrolysis Plants
Due in 2006


Publication: Description of Existing Techniques and Best Available Techniques in the Aluminium Electrolysis Industry, 1997


Non-Ferrous Metal Industry
PARCOM Decision 96/1 on the Phasing Out of the Use of Hexachloroethane in the Non-Ferrous Metal Industry 
Due in 2006


OSPAR Recommendation 98/1 concerning BAT and BEP for the Primary Non-Ferrous Metal Industry (Zinc, Copper, Lead and Nickel Works)
Due in 2001


Publication: Description of Best Available Techniques for the Primary Production of Non-Ferrous Metals, 1996


Energy Production from Fossil Fuel
PARCOM Recommendation 97/2 on Measures to be taken to Limit Emissions of Heavy Metals and Persistent Organic Pollutants due to Large Combustion Plants ((50 MWth)
Due in 2001


Publication: Large Combustion installations: Emissions and Reduction in Emissions of Heavy Metals and Persistent Organic Compounds, 1997


Pulp and Paper Industry
PARCOM Decision 92/1 on the Reduction of Discharges of Chlorinated Organic Substances from the Production of Bleached Kraft and Sulphite Pulp
Available on website


PARCOM Recommendation 94/2 on Best Available Techniques and Best Environmental Practice for the Integrated and Non-Integrated Sulphite Paper Pulp Industry
Available on website


PARCOM Recommendation 94/3 on Best Available Techniques and Best Environmental Practice for the Integrated and Non-Integrated Kraft Pulp Industry
Available on website


PARCOM Decision 95/2 on Discharge and Emission Limit Values for the Integrated and Non-Integrated Sulphite Paper Pulp Industry
Available on website


PARCOM Decision 95/3 on Discharge and Emission Limit Values for the Integrated and Non-Integrated Kraft Pulp Industry
Available on website


PARCOM Decision 96/2 on the Phasing-Out of Processes Using Molecular Chlorine (Cl2) in the Bleaching of Kraft and Sulphite Pulp
Due in 2002


Publication: Discharges and Emissions from the Pulp and Paper Industry Sector, 1997

Publication: BAT and BEP for the Sulphite Paper Pulp Industry and for the Kraft Pulp Industry, 1994


Waste incineration
PRAM 1995 agreed to remove this item from the work programme pending the outcome of work in the framework of the EC and to avoid duplicating this work


Surface Treatment of Metals
PARCOM Recommendation 92/4 on the Reduction of Emissions from the Electroplating Industry
Available on the website

Organic Chemical Industry
PARCOM Recommendation 94/4 on Best Available Techniques for the Organic Chemical Industry
Available on website

-
PVC industry
PARCOM Recommendation 96/2 Concerning Best Available Techniques for the Manufacture of Vinyl Chloride Monomer
Due in 2003


PARCOM Recommendation 96/3 Concerning Best Available Techniques for the Manufacture of Suspension-PVC from Vinyl Chloride Monomer
Due in 2003


OSPAR Decision 98/4 on Emission and Discharge Limit Values for the Manufacture of Vinyl Chloride Monomer (VCM) including the Manufacture of 1,2-dichloroethane (EDC)
Due in 2007


OSPAR Decision 98/5 on Emission and Discharge Limit Values for the Vinyl Chloride Sector, Applying to the Manufacture of Suspension-PVC (s-PVC) from Vinyl Chloride Monomer
Due in 2004


OSPAR Recommendation 2000/3 on Emission and Discharge Limit Values for the Manufacture of Emulsion PVC (e-PVC) from Vinyl Chloride Monomer
Due in 2005


Publication: Best Available Techniques for the Vinyl Chloride Industry,  1996



Publication: Best Available Techniques (BAT) for the Emulsion Polyvinyl Chloride Industry (e-PVC),  1999


Textile Industry
PARCOM Recommendation 94/5 Concerning Best Available Techniques and Best Environmental Practice for Wet Processes in the Textile Processing Industry
Due in 2001


PARCOM Recommendation 97/1 Concerning Reference Values for Effluent Discharges for Wet Processes in the Textile Processing Industry
Due in 2003

Industrial sectors /activities identified for measures (Appendices A and B to 1994 OSPAR Action Plan)
OSPAR measures adopted (available on the website) and underlying OSPAR publications
Overview assessments of Implementation Reports

Pesticides
PARCOM Recommendation 94/7 on the Elaboration of National Action Plans and Best Environmental Practice (BEP) for the Reduction of Inputs to the Environment of Pesticides from Agricultural Use
Available on request for PARCOM Recommendation 93/3 (which was superseded by 94/7). 

Due in 2001


OSPAR Recommendation 2000/1 on Best Environmental Practice (BEP) for the Reduction of Inputs of Agricultural Pesticides to the Environment through the Use of Integrated Crop Management Techniques

Publication: The Use of Integrated Crop Management Techniques to Help OSPAR Contracting Parties to Reduce Inputs of Agricultural Pesticides to the Marine Environment, 1999
Due in 2004


OSPAR Recommendation 2000/2 on Best Environmental Practice (BEP) for the Use of Pesticides on Amenity Areas

Publication: BEP for Use of Pesticides on Amenity Areas, 2000
Due in 2002 


Publication: Non-Agricultural Use of Pesticides by OSPAR Contracting Parties, 1998



Publication: The Use of Pesticices in Agriculture, Horticulture and Forestry by Contracting Parties to the Paris Convention, 1996

Publication: BEP for Pesticides from Agriculture, 1994


Organohalogens
DIFF 1998 recognised that there was no need to address organohalogen substances as a whole since a number of individual organohalogen substances (or groups of substances) were included in the OSPAR list of candidate substances


Detergents
PARCOM Recommendation 93/4 on the Phasing Out of the Use of Cationic Detergents DTDMAC, DSDMAC and DHTDMAC in Fabric Softeners
Available on the website


Publications: The Use of Sodium Hypochlorite, Compact Detergents. 1999




Industrial sectors /activities identified for measures (Appendices A and B to 1994 OSPAR Action Plan)
OSPAR measures adopted (available on the website) and underlying OSPAR publications
Overview assessments of Implementation Reports

Paints
Publication: Overview of Emissions from Paint Products to the Aquatic Environment, 1996

DIFF 1995 agreed to delete paint sector from its work programme (development of a BEP had not been successful, certain important hazardous substances emitted from the manufacture and use of point (eg halogenated solvents) were addressed under other headings in the DIFF work programme)


Nonylphenol Ethoxylates
PARCOM Recommendation 92/8 Concerning Nonylphenol Ethoxylates
Available on website


Development of an OSPAR  background document on this priority substance in progress


Brominated Flame Retardants
Development of an OSPAR background document on this priority substance in progress

Publication: Pentabromodiphenyl Ether, Polybrominated Biphenyl, 1996


Chlorinated Paraffins
PARCOM Decision 95/1 on the Phasing Out of the use of Short Chained Chlorinated Paraffins
Due in 2001


Publication: Short Chained Chlorinated Paraffins, 1996

Development of an OSPAR background document on this priority substance in progress


Polyaromatic Hydrocarbons
PARCOM Recommendation 96/4 for the Phasing Out of the Use of One-Component Coal Tar Coating Systems for Inland Ships
Available on the website


OSPAR policy with regard to two-component coating systems containing PAHs adopted in 1997 (other agreement 1997-10)



Development of an OSPAR  background document on this priority substance in progress


«Grey list» heavy metals


Zinc in sacrificial anodes
Publication: Zinc Inputs to the Environment from Sacrificial Anodes Used Offshore and Inland, 1996

DIFF 1994 agreed not to put sacrificial zinc anodes on the agenda for DIFF 1995


Mercury
PARCOM Recommendation 89/3 on Programmes and Measures for Reducing Mercury Discharges from Various Sources
Available on the website


PARCOM Recommendation 93/2 on Further Restrictions on the Discharge of Mercury from Dentistry
Available on the website


Publication: OSPAR background document on Mercury and Organic Mercury Compounds, 2000 

Publication: Further Restrictions on the Discharge of Mercury, 1997


8 Report on answers given by the European Commission.

ED 17

The Community’s response to the Esbjerg Objective comprises three main strands. Where the water framework directive specifically addresses it, substantial contributions will also be made through implementation of IPPC and the present regulatory framework on chemicals control which is currently under review.

The Water framework directive 2000/60/Ec provides for, among other objectives, the reduction of discharges, emissions and losses of hazardous substances and contributes to the goal of their cessation. It introduces the concept of the combined approach whereby this reduction is achieved through a combination approach of setting environmental quality objectives and emission and product controls which are mutually reinforcing.

The one generation cessation target is specifically addressed for a group of priority hazardous substances. These substances will be identified taking into account those substances selected as priority substances. The priority substances are selected on the basis of a risk based ranking considering toxicity profiles and monitoring and modelling of the concentrations in the aquatic environment. They will be subject to cost effective and proportionate controls to facilitate the progressive reduction and cessation.

A Commission proposal for the first list of priority substances is before the other Institutions and is likely to be adopted shortly.

The future direction in chemicals policy, outlined in a recent white paper, proposes a common regime for the registration, evaluation and authorisation of new and existing substances will be proposed. It also foresees the shifting the burden of data generation and evaluation from regulators to producer and user industries.   

Under the existing framework, four lists of priority existing substances have been agreed under Commission directives. The state of play on the evaluation and control of these substances is outlined in tables x and y (to be supplied). Some 3000 new substances have been subject to notification and evaluation under Council Directive 92/32.

Concerning plant protection products, four lists of priority active substances have been agreed under Council Directive 91/414/EEC. Positive evaluation of these substances will result in their inclusion in a list of substances which Member States may authorise for use in products. A Commission report to Parliament and Council on progress in the evaluation of these substances is in preparation.

Similar provisions on biocide products were introduced under Council directive 98/8/EC.Commission Regulation EC 1896/2000 introduced provisions for the identification and notification of active substances which industry would wish to maintain on the market. This will involve the provision of a dataset and evaluation to determine whether the substance will be positively listed and hence eligible for authorised use in products.

Council Directive 96/61/EC concerning integrated pollution prevention and control (IPPC) introduced a new integrated permitting system for large industrial point sources. It requires Member States to ensure that all the appropriate preventive measures are taken against pollution, in particular through application of the best available techniques. In doing so, they should first of all require preventive action such as the use of less hazardous substances in raw and auxiliary materials and cleaner production processes. As a second priority, if prevention is not possible, end-of-pipe technology should be required in order to reduce emissions.

To assist Member States, their competent authorities and operators of the installations concerned, the Directive provides for an exchange of information on best available techniques, associated monitoring and developments in them. The result of this work takes the form of BAT Reference documents («BREFs»), most of which focus on specific industrial sectors.
 These documents must be taken into account by Member States and their competent authorities as they determine BAT in general or specific cases.

Member States are required to ensure that as from 30 October 1999 no new installations are operated without a permit issued according to the rules of the Directive. Likewise, a substantial change to an existing installation should be subject to an IPPC permit. For the remaining existing installations Member States have until 30 October 2007 to ensure that all these comply with the obligations of the Directive.

At present, the European Commission has very few reports of how the Directive is being implemented in practice. Furthermore, initial analysis of national transposing laws has exposed some considerable shortcomings. Where a large number of Member States failed to transpose the Directive in time and some of which have still not fulfilled this obligation, the European Commission is taking and will take the necessary measures to make Member States comply with the Directive. The Member States themselves also try to promote the proper implementation of this Directive through a wide range of IMPEL
 projects.

Evidence of the effectiveness of the Directive will be furnished by the European Pollutant Emission Register. This register covers emissions of 50 pollutants (or groups of pollutants) to air and water from IPPC installations. The first results will be published in 2003 and the

ED 23 Batteries

Current EU legislation, Council Directive 91/157/EEC as adapted to technical progress by Commission Directive 93/86/EEC and 98/101/EC, requires the separate collection of batteries and accumulators containing mercury, lead and cadmium. Since 1 January 2000 a ban on mercury (limit 0.0005% by weight) became effective. Only button cells may contain up to 2% mercury by weight. . The Commission plans a revision of the current Directive which foresees the ban of NiCd batteries by 2008. This revision is likely to be shortly adopted.Directive 2000/53/EC already bans NiCd batteries for electric cars as from 2003.

Cadmium in fertilisers

A general risk assessment on Cadmium is under way under Reg 793/93.

ED 18 tools

The existing legislative programmes providing for risk assessment of substances are supported by detailed technical guidance. This guidance is currently under review in the light of experience and will incorporate a new section on a risk assessment approach relevant to the marine environment. The latter item represents one of the existing areas of co-operation between the Community and OSPAR.

The COMMPS methodology of prioritisation used under the framework directive is based on that of EURAM used in the regulatory chemicals context. It has been itself the basis for the development of the DYNAMEC mechanism by which OSPAR’s recent priority substances have been identified.

ED 23 Substitution

The main instrument facilitating substitution is Council Directive 76/769 which provides for limitations on marketing and use on specific particularly hazardous substances. This directive has been amended four times and adapted to technical progress five times since 1995. Amendments introduce new substances and adaptations revise existing restrictions. It now covers 42 substances or groups of substances covering some 900 individual substances.

The issue of substitution is also addressed in the context of the water framework directive on hazardous substances and in the directives on plant protection products and biocide products. In the latter instruments there are provisions for comparative assessment of substances. Further, non-inclusion of substances in the lists of substances which may be used will trigger substitution as do restrictions under directive 76/769. 

The issue of substitution is also addressed by waste legislation such as Directive 91/157/EC (mercury), Directive 94/62/EC (mercury, cadmium and lead), Directive 2000/53/EC (mercury, cadmium and lead, chromium VI) and is proposed for electrical and electronic equipment, COM(2000) 347 final (mercury, cadmium and lead, chromium VI, brominated flame retardents).

Since 1995 restrictions under directive 76/769 have been introduced on hexachloroethane and substances classified as CMR (carcinogenic, mutagenic and toxic to reproduction). Existing restrictions on certain chlorinated solvents, certain liquids used in fuel in lamps, organnotin compounds, PCP cadmium and asbestos have been revised and tightened.

North sea priorities

The Community prioritised the short chain chlorinated paraffins under Reg 793/93 and a Community risk assessment was underway at the time the PARCOM decision was taken. The Community unanimously agreed a risk evaluation and risk reduction strategy for these substances. This is the basis for a proposal currently before the Institutions.

The institutions are also considering proposals for pentabromodiphenylether and phthalates used in toys as well as azo colorants and further substances classified as CMR.

Further to risk evaluations under 793/93, risk reduction strategies are being prepared on 1,2,4 trichlorobenzene and nonylphenol and nonylphenol ethoxylates, octabromodiphenylether and bis(pentabromophenyl)ether 

The Commission is currently developing a strategy on PCB’s and dioxins.

ED 23 Mercury

On mercury, the Commission is considering potential regulatory action on products containing mercury. These include use in thermometers is the most significant in terms of quantity if not in emissions. Mercury used in lighting and other electrical equipment is addressed in Commission proposals for Directives on waste electrical and electronic equipment (WEEE) and a restriction of the use of certain hazardous substances in electrical and electronic equipment (RoHS). These proposals are presently before the institutions.

Amalgam waste from dental care is addressed in Commission Decision 2000/532/EC establishing a list of hazardous wastes which are subject to Directive 91/689/EC on hazardous waste

.

ED 23 Waste

The prevention of and reduced generation of waste is provided for in Council directive 75/442 /EEC. Hazardous waste is addressed in Council directive 91/689. More recent developments include Council directive 2000/532/EC on the establishment of an extensive list of hazardous wastes subject to the provisions of 91/689 and Council directive 2000/53/EC on end of life vehicles which introduces similar provisions for certain heavy metals. 

ED 23 Endocrine disrupters

The Commission published a strategy on endocrine disrupters COM/99 706 /final which provided for inter alia identification of priority substances from a candidate list, an exchange of information on test methods, provision for funding of research under the Community’s fifth framework research programme and based on these control measures. The Commission is presently preparing a progress report on the implementation of this strategy.

ED 29 Pollutant Emission Registers.

See IPPC

Appendix

Appendix 1 - Additional information given by Germany 

German Data Report on heavy metal and lindane inputs into the North Sea using the electronic reporting system on hazardous substances.

For the estimation of heavy metal and lindane input from Germany into the North Sea the following pathways have been considered (the connection between sources and pathways is given in Figure 1):

· Input via municipal wastewater treatment plants (MWWTP)

· Input via direct industrial discharges

· Direct input to the surface waters via atmospheric deposition

· Input via seepage on farmyards and spraydrift

· Input via surface runoff

· Input via erosion

· Input via tile drainage

· Input via urban areas as
- Input via separate sewers
- Input via combined sewer overflows
- Input via sewers not connected to MWWTP
- Input via households connected neither to MWWTP nor sewers

· Input via direct uses for shipping

· Input via groundwater 
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Figure 1:
Sources and pathways of heavy metal and lindane input into river systems.

A detailed description of the calculation method used to estimate the input of heavy metals and lindane via point and diffuse sources into the North Sea is given within the preliminary report of the project: „Emissions of heavy metals and lindane into river baisns of Germany« funded by the Environmental Agency of Germany (UBA, FKZ 200 22 233). 

As the electronic reporting system on hazardous substances considers mainly the sources of heavy metal and lindane input, it is not possible to report exactly on emissions via the pathways mentioned above. Therefore the reporting on heavy metal and lindane input into the North Sea for Germany was carried out in the following way:

Heavy metals:

1. Input via direct industrial discharges was reported within the main group «industrial activities» as input resulting from «industrial activities general» (NoseCode: Gen. 006).

2. Input via municipal wastewater treatment plants were added to the sum of the diffuse input via paved urban areas (input via separate sewers, combined sewer overflows, sewers not connected to MWWTP and households connected neither to MWWTP nor sewers) and reported within the main group «waste / disposal» as input resulting from «waste water treatment (incl. storm water runoff)» (NoseCode: 109.02).

3. Direct input to the surface waters via atmospheric deposition is mainly caused by atmospheric emissions due to industrial activities and traffic. As there is no possibility to report on direct input via atmospheric deposition in general the load resulting from this pathway was reported within the main group «transport and infrastructure» as input resulting from »transport and infrastructure general» (NoseCode: Gen. 002).

4. The sum of input via the pathways seepage on farmyards and spraydrift, surface runoff, erosion, and tile drainage were reported within the main group „agricultural activities« as input resulting from «agricultural activities general» (NoseCode: Gen. 001). Here also the heavy metal load via the groundwater pathway was added. This is not exact, because heavy metal input via groundwater on the scale of large river basins are mainly originating from the geogenous background and are not caused by agricultural activities. So far it is not possible to report on the geogenous background within the electronic reporting system on hazardous substances.

5. Input via direct uses for shipping were reported within the main group «transport and infrastructure» as input resulting from «inland waterways» (NoseCode: 202.03)

Lindane

1. Input via direct industrial discharges was reported in the same way as for heavy metals.
2. Input via municipal wastewater treatment plants and diffuse input via paved urban areas were also reported in the same way as for heavy metals.
3. The sum of lindane input via the pathways seepage on farmyards and spraydrift, surface runoff, erosion, tile drainage, atmospheric deposition and groundwater were reported within the main group „agricultural activities« as input resulting from «agricultural activities general» (NoseCode: Gen. 001). 

Reduction of TBT compounds between 1985 and 1999.

According to the ORTEPA (Association of Organotin Producers) the following uses were of a certain significance in Germany:

Applications, phased out:

1.
industrial wood preservation (until about 1990)

2.
preservation of materials such as paper (until about 1990)

3.
biocide in silicon sealants (until about 1999)

4.
biocide in roofing paper (until about 1994)

5.
biocide in heavy textiles (until about 1999)

6.
disinfectant in hygiene sections (until about 1995)

7.
in-can preservation of water-based glues and paints (discontinued)

Existing uses:

8.
antifouling coatings

9.
as auxillary agents in chemical syntheses

Evaluation by categories as provided above:

(The information below does not take account of any quantities used in the German Democratic Republic between 1985 and 1990, for which data is not available.)

Uses 1 and 2 amounted to an estimated few tonnes per year only.

Use 3 amounted to less than 10 t/a.

Use 4 amounted to 150 t/a.

Use 5 amounted to an estimated 10 t/a.

Use 6 amounted to 1-5 t/a:

Use 7: Amounts used are not known.

Use 8 amounts to 100 to 150 t/a with little change.

Use 9: Quantities are not known. However, they are irrelevant in context with the 50 % reduction for the following reasons: The quantities in question are used in  closed -systems. Any residues are incinerated. This means that there are no TBT emissions from this use category.

About 15 t/a of Mono- and Dibutyltin compounds that are used as catalysers or stabilizers in the plastics industry end up in products. However, measurements showed that only traces are released to the environment. At the end of their service life these products are usually disposed of by incineration in which process the organotin compounds are mineralised to SnO2, HO2 and CO2  (decomposition at temperatures >180°). This source can therefore be regarded as negligible .

Although based on (sometimes) rough estimates from industry associations it can be concluded that during the period from the mid-1980s to 1999 the use of TBT for biocidal purposes other than antifoulings has been phased out in Germany. The quantities still on the market and used in open applications (antifoulings) are slightly less than 50 % of all previous open uses - so the 50% reduction target has been achieved in 1999.

Appendix 2 – Additional information given by United Kingdom

UK Application of the HARP HAZ Prototype

The UK data supplied for the 5th North Sea Conference is based on the OSPAR RID monitoring programme with additional analyses being done to cover  "Annex 1A" substances except for dioxins and PAHs. This involves a quantification of riverborne and direct inputs of selected pollutants to Convention waters.   It follows the approach set out in the HARP-HAZ prototype (cf page 16 of the Publication "Harmonised Quantification and Reporting Procedures")

The following categories are used:

LOA 1:
Measurements in rivers in accordance with description in the OSPAR RID–programme. Measurements of flow and concentration are carried out at an appropriate monitoring point in the river. 

The HARP-HAZ prototype indicates that measurements and/or estimations described for the categories LOA2 – LOA4 (see below) may need to be considered if the discharges, emissions and losses are not accounted for under LOA1. 

For all of the individual substances except for dichlorvos and  TBT,  the categories   LOA3 and LOA4 are not significant when compared to LOA1  and LOA2, or  will already be  caught in the LOA1 measurements.   The UK reported inputs are therefore based on the categories LOA1 plus LOA2.  It is important to realise that the riverine input reflects all sources (both point and diffuse) within the corresponding catchments.

LOA2:
Measurements of direct discharges at site (industry and wastewater treatment plants). Quantification requires additional data about the source (activity) e.g. discharged or emitted volumes per period of time, tonnage.

LOA3:

Estimations of other direct input based on 

-activityrates (for industrial activities),  
-sales/consumer statistics (from product registers or industry, e.g. sales

statistics for antifouling, chemicals in aquaculture) 
 
-material flow or distribution factors (e.g. for other diffuse inputs)

LOA4:
Estimation of loads (e.g. based on literature values for typical concentration in tributary river and estuaries)

The methods above related to the Load Orientated Approach do not include the airborne part of the total load to the marine environment. In such cases, the UK has used the source oriented approach.

As recognised in the HARP-HAZ prototype, the quantification of fluxes from contaminated sediments in marine environment (harbours and dumping sites) is not included in the Load Oriented Approach and such information has therefore not been included.
Summary Report on UK Reductions of Annex 1A Substances.
Scope

This section provides the primary information on the reductions in UK inputs and emissions of Annex 1A List substances submitted to the Fifth North Sea Conference (5NSC) Secretariat as part of the reporting by the UK on hazardous substances. The information is contained in the UK Overall Summary Table provided overleaf and gives the estimated reductions and states whether the 50% reduction target has been met. Overall conclusions are given below. 

This section also draws attention to the background documentation, which supplements the UK report on reductions. This documentation provides background to the reporting requirement and information on inputs, use and emissions of substances from which the reductions were derived.

As mentioned above,  the UK has used the load approach in assessing reductions in inputs, ie loads via the aquatic pathway. Where input loads are low and the input data insufficiently consistent to discern any trend, consideration has been given to changes in use. This has enabled the UK to report on reductions of 35 out of the 37 substances of interest.  The source approach has been used for assessing loads via the atmospheric pathway. The UK has been able to report on the emission reductions of 17 of the 18 substances of interest.

It has also been possible to draw some conclusions about the 70% reduction target, for overall reductions via both the aquatic and the atmospheric pathways together, for the Annex 1A substances of most concern.

Overall Conclusions

Aquatic Pathway. The UK has met the commitment to achieve a 50% reduction for 32 of the 35 Annex 1A List substances that have been assessed. The reduction for the heavy metal zinc was 35%. For the two remaining substances where the target was not met, TBT and triflualin, inputs are very low. TBT inputs appear to be increasing but are small, especially when compared with the environmental loads associated with anti-fouling paints. For trifluralin, there is no discernible change in the small UK inputs but its use in agriculture/horticulture has increased by some 60%. (No relevant data were available for inputs of dioxins or PAHs).

Atmospheric Pathway. The UK has met the commitment to achieve a 50% reduction in the emissions of 15 of the 18 Annex 1A substances. For PCP it is unlikely that the 50% reduction in emissions has been met on the basis that the limited time series of emission data (1990-1999) indicates a reduction of the order of only 10%. For trichloroethylene reductions were probably close to but below the target. (For trichlorobenzene, no sensible evaluation of reduction can be made). 

Combined Aquatic and Atmospheric Pathways. Given that the respective inputs and emissions reductions were 70% or more, it is reasonable to conclude that the overall 70% reduction target has been met for mercury, cadmium and lead. (For Dioxins, there has been a 70% reduction in emissions over the period 1990-1999, but no national inputs data is available).
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Input

Reduction

Target

Emission

Target

Substance

Reduction %

in Use %

Notes

Met?

Reduction %

Notes

Met?

1

Mercury

85

Yes

70

Yes

2

Cadmium

75

Yes

70

Yes

3

Copper

55

Yes

55

Yes

4

Zinc

35

No

55

Yes

5

Lead

70

Yes

90

Yes

6

Arsenic

55

Yes

50

Yes

7

Chromium

80

Yes

55

Yes

8

Nickel

50

Yes

70

Yes

9

Drins

A

100

Yes

NA

10

gamma HCH (Lindane)

70

Yes

65

Yes

11

DDT

A

100

Yes

NA

12

Pentachrolophenol

65

Yes

10

No

13

Hexachlorobenzene

80

1

Yes

40

4

Yes

14

Hexachlorobutadiene

70

Yes

NA

15

Carbontetrachloride

90

Yes

40

5

Yes

16

Chloroform

85

Yes

NA

17

Trifluralin

A

-58

No

NA

18

Endosulfan

A

88

Yes

NA

19

Simazine

60

Yes

NA

20

Atrazine

85

Yes

NA

21

Tributyltin-compounds

x3 increase

1

No

NA

22

Triphenyltin-compounds

A

1

Yes

NA

23

Azinphos-ethyl

A

1

Yes

NA

24

Azinphos-methyl

A

100

Yes

NA

25

Fenitrothion

A

71

Yes

NA

26

Fenthion

A

1

Yes

NA

27

Malathion

A

82

Yes

NA

28

Parathion

A

100

2

Yes

NA

29

Parathion-methyl

A

1

Yes

NA

30

Dichlorvos

83

Yes

NA

31

Trichloroethylene

50

Yes

35

No

32

Tetrachloroethylene

70

Yes

50

Yes

33

Trichlorobenzene

75

Yes

6

?

34

Dichloroethane 1,2-

75

1

Yes

NA

35

Trichloroethane

65

Yes

70

5

Yes

36

Dioxins

3

?

70

Yes

37

PAHs

3

?

75

Yes

Key

Notes
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A:  Inputs low and thus insufficiently

1. No pesticide use in 1985 and in 1999

   consistent to discern any trend.

2. Mininimal pesticide use in 1985 and no use in 1999

NA: Not Applicable

3. No relevant national data on inputs

4. 40% reduction since 1990, so >50% likely since 1985

5. Effect of Montreal Protocol Phase out of production not included

6. Emissions extremely low and insufficient to discern trend


Background Documentation

The background documentation provided to support the UK report on reductions in the inputs and emissions of Annex 1A substances is contained in four files as shown in the table blow. Copies of these four files have been sent to the 5NSC Secretariat. They are also available from Andrew Osborne at DEFRA, email address:     andrew.osborne@defra.gsi.gov.uk 

Contents
File Type

Background Paper – Main Text

Attachment A: Data and Charts for Inputs of Annex 1A substances 1-20

Attachment B: Data and Charts for Inputs of Annex 1A substances 21-35

Attachment C: Data and Charts for Emissions of Annex 1A substances 1-8, 10, 12, 13, 36 and 37


Word 97

Excel 97

Excel 97

Excel 97

Fifth North Sea Conference (5NSC): Annex 1A List substances

Background to the Reductions of Aquatic Inputs and Atmospheric Emissions

and in the use of pesticides reported by the UK.
This paper complements the estimates of reductions in the inputs and emissions of Annex 1A List (hazardous) substances reported by the UK to the 5NSC. It provides background information on the sources and availability of data, and to describe the methods used to assess any reductions. The reliability and limitations of the data are considered. It follows that the information provided in this background documentation should not be used out of the context in which it has been supplied. Generally, if other use is being considered, reference should be made to the original or updated information as appropriate. 

General Aspects

The aim is to provide best estimates of reduction in:

· the (aquatic) inputs of 37 Annex 1A substances (the original 36 listed in the Declaration of the Third North Sea Conference (3NSC) in 1990 plus PAHs which have been included in the reporting requirement for the 5NSC); and

· the emissions of those 18 Annex 1A substances for which the atmospheric pathway was considered to be important by North Sea Ministers.

This is in the context of the commitment to achieve 50% reductions in inputs and emissions over the period 1985 to 1995 and/or 1999 (subject to some qualifications). For some substances of particular concern, the commitment was to achieve a 70% reduction in the overall loads via both the aquatic and the atmospheric pathways together.

Wherever possible, use has been made of the most recent data sets for inputs and emissions that are publicly available. Generally, data is available for the 1985 baseline year for only a limited number of substances.

It is recognised that there is variability in any estimates for a given year due to natural factors, such as weather. There may be other variability due to refinements in analytical techniques or gaps in reporting. Also, for inputs in particular, it is noted that estimates for a given year are likely to be more reliable towards the end of the time series than at the beginning (when there was little or no basis for comparing estimates and checking for anomalies). In order to limit the effect of such variability, consideration has been given to the whole time series of data available and smoothed curves used for each substance to establish the baseline (or nearest to baseline) and current estimates for the respective input and emission. More is given on the refinement of this graphical technique below.

Summary Tables 1 and 2 provide an overall summary of reductions achieved in inputs and emissions respectively. Reference has been made to the numbers (1-37) allocated to the respective Annex 1A substances. More detailed information relating to the inputs and emissions data and any trends is given in Attachments A, B and C. 

Aquatic Inputs

Generally, the approach taken by the UK in estimating reductions in inputs is the load approach, one of the two basic approaches for reporting contained in the HARP HAZ Guidelines. The load approach accords with the method used by the UK in its report on the reductions of Annex 1A substances to the Fourth North Sea Conference.
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Based on Input

Pesticide use

Aquaculture

Substance

Reduction %

data for:

Reduction %

Reduction %

Notes

1

Mercury

85

E W S NI

100

2

Cadmium

75

E W S NI

1

3

Copper

55

E W S NI

4

Zinc

35

E W S NI

5

Lead

70

E W S NI

1

6

Arsenic

55

E W S

7

Chromium

80

E W S

8

Nickel

50

E W S

9

Drins

A

E W

100

10

gamma HCH (Lindane)

70

E W S NI

72

11

DDT

A

E W

100

12

Pentachrolophenol

65

E W S

96

13

Hexachlorobenzene

80

E W S

1

14

Hexachlorobutadiene

70

E W S

15

Carbontetrachloride

90

E W

16

Chloroform

85

E W

17

Trifluralin

A

E W

-58

18

Endosulfan

A

E W

88

19

Simazine

60

E W

-15

20

Atrazine

85

E W

-166

4

21

Tributyltin-compounds

x3 increase

E W

1

22

Triphenyltin-compounds

A

E W

1

23

Azinphos-ethyl

A

E W

1

24

Azinphos-methyl

A

E W

100

25

Fenitrothion

A

E W

71

26

Fenthion

A

E W

1

27

Malathion

A

E W

82

28

Parathion

A

E W

100

2

29

Parathion-methyl

A

E W

1

30

Dichlorvos

x3 increase

E W

53

83

31

Trichloroethylene

50

E W

32

Tetrachloroethylene

70

E W

33

Trichlorobenzene

75

E W

34

Dichloroethane 1,2-

75

E W

1

35

Trichloroethane

65

E W

36

Dioxins

3

37

PAHs

3

Key

A = Inputs low and thus insufficiently consistent to discern any trend

E = England

Notes 

1. No pesticide use in 1985 and in 1999

W = Wales

2. Mininimal pesticide use in 1985 and no use in 1999

S = Scotland

3. No relevant national data on inputs

NI = Northern Ireland

4. See note against atrazine in Table 3 
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                        Emissions in t/year            

 Emission Reduction 1985-1999 (%)  (A)

1985

1985

1999

1999

No.

Substance

actual

adjusted

actual

adjusted

unadjusted

adjusted

rounded

1

Hg

32

31.5

8.5

9

73

71

70

2

Cd

21

21

6.5

6.5

69

69

70

3

Cu

131

131

59

59

55

55

55

4

Zn

1042

1040

442

480

58

54

55

5

Pb

7220

7000

553

600

92

91

90

6

As

98

98

47

47

52

52

50

7

Cr

147

150

67

67

54

55

55

8

Ni

517

520

147

150

72

71

70

10

gHCH (A)

99

97

33

33

67

66

65

12

PCP (A)

538

540

482

480

10

11

10

13

HCB (A)

1.276

1.27

0.786

0.79

38

38

40

15

Carbontetrachloride

32.7

19.5

40

[40]  (B)

31

Trichloroethylene

33400

21300

36

35

32

Tetrachloroethylene

16200

8000

51

50

33

Trichlorobenzene

0.0045

0.005

B

(C)

35

Trichloroethane

34700

10500

70

[70]  (B)

36

Dioxins (A)

0.00114

0.00114

0.00035

0.00035

70

70

70

37

PAHs (A)

6243

6240

1414

1410

77

77

75

Notes:

(A) For the five substances indicated emission data was only available for the period 1990-1999

(B) Reductions shown in [ ] do not take into account the reductions associated with phase out of production (Montreal Protocol)

(C) Emissions extremely low and insufficiently consistent to conclude on any change 
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Sufficient spatial and temporal monitoring results for direct and riverine inputs are available to allow consideration of changes in the UK inputs of 35 of the 37 Annex1A substances (see Attachments A and B). Input estimates of dioxins (36) and PAHs (37) are not available due to problems associated with the aquatic monitoring for these substances. Diffuse inputs direct to the sea, eg inputs via surface water run off downstream of the riverine monitoring point have not been estimated. This leads to a small under-estimation of the annual (riverine plus direct) inputs for each substance. As this under-estimation is consistent year on year, it such it should not materially affect the estimates of reductions in inputs. 

Due to the problem associated with some concentrations for substances monitored being below the level of detection (LOD), two input estimates are generally provided. For the «upper estimate» of input (OSPAR terminology for an upper bound estimate of input load), it is assumed that for any result of analysis where the concentration is below the LOD, the concentration is equal to the LOD. For the corresponding «lower estimate», a concentration value equal to zero is assumed. (This accords with the standards practice within OSPAR on reporting inputs).

The sources of input data used are:

1. the original 1985 baseline and the 1988 input estimates for the UK for seven heavy metals (1, 2, 3, 4, 5, 7 and 8, ie all except arsenic) and for lindane (10) reported to the 3NSC. NB these estimates were for direct and riverine inputs combined. Upper estimates only are available;

2. comprehensive UK estimates of inputs (upper and lower estimates) for five heavy metals (1, 2, 3, 4 and 5) and lindane (10) reported under the OSPAR RID programme for the period 1990-1999;

3. input estimates of other Annex 1A substances (except dioxins and PAHs as noted earlier) reported by the Environment Agency (EA) for selected rivers and direct inputs of greatest possible concern in England and Wales for the period 1991-1999 and similar data reported by the Scottish Environment Protection Agency (SEPA). 

Where the above data does not represent the main input of a given substance, or where estimates are inconclusive in respect of identifying any change in inputs, consideration is given to «use» information, as described in the next section.

Generally, it is acknowledged within OSPAR that any individual direct or riverine input estimate is only accurate to within +/- 30-50%. The aggregation of individual estimates and «smoothing» such aggregated estimates over a period will increase precision. Generally, even with such mitigating factors it would be unwise to assume that any «smoothed» estimate of input is better than +/-10% in its accuracy. It follows that any estimate of reduction has the same order of reliability. Reduction estimates reported to the 5NSC are rounded to the nearest 5%.

For the substances referred to in source 3 above, the reliability may be further reduced because the time series is limited and because concentrations found are often below the level of detection (LOD). This means that there are fewer positive results to work with and there is often a wide difference between upper and lower estimates. 

It should also be noted that there was some inconsistency in the LODs applicable over the period of monitoring. Where analytical limitations resulted in the use of higher LODs, the upper estimates are increased and the lower estimates reduced artificially. 

NB. Generally, no attempt has been made to correct individual estimates for this «high LOD» factor. The variation it generates tends to be reduced when plotting the smoothed curve over the period for which results are available. The one exception was for the upper riverine estimate of dichloroethane in 1991, where a very high LOD used for a small number of rivers arbitrarily lead to the overall 1991 upper estimate being more than one order of magnitude too high. This one instance was so extreme that a typical value was assumed for the 1991 upper estimate in order not to unduly distort the general picture. 

Another factor affecting riverine estimates is the variability arising due to flow variation. In the UK, the 1990s have been marked by extremes in riverine flow rate, with 1996 and 1997 being well below average and 1998 and 1999 being well above average. This introduces variability for riverine input estimates of the order +/- 20%. (Data on UK river flows is given in the UK 1999 Inputs Report to OSPAR). Because of flow extremes, inputs for 1996 and 1997 were assumed likely to be under-estimates and inputs for 1998 and 1999 assumed likely to be over-estimates.

For those 8 substances (source 1 above) where 1985 baseline upper estimates have been reported to the 3NSC, an «upper estimate» smoothed curve was drawn and constrained to pass through the 1985 estimate. Reduction estimates for these substances are based on the «smoothed» upper estimate for 1999. 

Where practicable for the other substances, for which 1991-1999 time series of upper and lower estimates are available (see source 3 above), a smoothed curve for the true estimate was drawn based on both the upper and the lower estimates. The smoothed curve was located to reflect the most likely true input, and not necessarily based on the mean of upper and lower estimates for a given year. 

For most of the pesticides inputs were very low and it was difficult to identify a smoothed curve and/or discern any consistent change (for the reasons described earlier). The substances where this was the case are identified accordingly in Summary Table 1.

Depending upon availability and consistency, some discretion has been used in the selection of input data pertaining to the main regional areas of the UK - see Summary Table 1. 

Although for the more recent data sets, direct and riverine estimates were derived, UK reduction estimates are based on the total (riverine plus direct) inputs. This is because the original 1985 estimates that are available are total input estimates. Also, for assessing national reductions, there is no general benefit to be gained by considering reductions of direct and riverine inputs separately.

The results of the above assessments are available in spreadsheet form. For each substance there is a table of annual input estimates and a corresponding plot of those estimates over the period. Generally, the smoothed curves were added manually and are not available in electronic form. However, the «smoothed» estimates of input for the first and last years along with the predicted reduction based on these «smoothed» estimates are given in the individual substance spread sheet. (An example of the use of the smoothed curve is given in the Chart relating to and shown below Table 4 on dichlorvos use in aquaculture). 

Consideration of other information (to supplement input data, especially for those substances where inputs are so low that no sensible (inputs) trend can be established).

Pesticides Use 

Table 3 contains information, provided by the Pesticide Safety Directorate (PSD) in the UK, relating to the use (or phase out of use) of pesticides from which estimates of reductions in use can be derived. Where the inputs data is inconclusive, these reductions have been included in Summary Table 1. (As can be seen the pesticide use reductions are also given for other Annex 1A substances. This is included for information only and not for reporting against reduction targets). The basis of the PSD information is described below. 

The data are drawn from pesticide usage surveys undertaken to produce the official national Government statistics on pesticide use.  As such, they are regarded as the most accurate estimates of use available for Great Britain. 

Samples are stratified by both farm size and region to represent most accurately the range of holdings and types of pest control practices carried out around the country. 

Data are raised using the MAFF (DEFRA since mid 2001) official census data to produce national estimates of use.  As there is insufficient resource to survey every crop each year, surveys are carried out on a cyclical basis, with arable crops, currently accounting for around 86‑90% of all usage, undertaken biennially, with all other commodities surveyed every 4 years.  Thus, any set of data for a given year comprises information taken from surveys undertaken that year and in any of the preceding three.  Prior to 1990, when the current cycle of surveys was set, surveys were undertaken on a slightly less strict rotation.

The surveys which contributed to the data set for 1999 are:

Mushrooms (1995)

Orchards (1996)

Hops (1996)

Grassland and fodder crops (1997)

Outdoor bulbs and flowers (1997)

Hardy nursery stock (1997)

Arable crops (1998)

Soft fruit (1998)

Outdoor vegetable crops (1999)

Glasshouse crops (1999)

The surveys which contributed to the data set for 1985 are:

Mushrooms (1982)

Orchards (1983)

Hops (1983)

Grassland and fodder crops (1982)

Outdoor bulbs and flowers (1982)

Hardy nursery stock (1981)

Arable crops (1982)

Soft fruit (1984)

Outdoor vegetable crops (1981)

Glasshouse crops (1985)

From the above it is clear that if approvals for a particular active ingredient were withdrawn between 1981 and 1985, the data presented for usage in 1985 may well contain usage information from a previous survey when use was still allowed. The same holds, of course, for the data for 1999. The figures are therefore, at worst, potentially slight over‑estimates of the actual usage in a given year.

Usage of trifluralin has increased in recent years because of its usefulness in controlling annual grasses and broad-leaved weeds in cereals and oilseed rape where resistance to other herbicide groups has occurred.  Many different herbicides from a wide range of activity groups are used to control these weeds so there has been no straight substitution. However, recent increases do correspond with a decrease in the use of chlorotoluron (from more than 1800 t in 1985 to less than 100t in 1999).

Trifluralin is now available in formulated mixture with clodinafop-propargyl or diflufenican. Both are popular cereal herbicides which were not previously available in these formulations, thereby increasing the pressure on the use of trifluralin.

Dichlorvos in Mariculture

Table 4 contains data relating to the use of dichlorvos in mariculture which, historically, was one of the main uses of this pesticide in the UK. Although the data provided only relates to use in the west of Scotland, it is consistent enough to determine the pattern of change (see Chart below Table 3). Also, as this area produces some 20% of the farmed salmon in the UK, it can be concluded from the data given in Table 4 that some 10 tonnes of dichlorvos was used in mariculture in 1991. This mariculture load, which entered the marine environment directly, is some 4 times the amount used in agriculture in 1985 (see Table 3) and is an order of magnitude greater than the estimated annual load entering the marine environment via inputs. As such, the reduction of dichlorvos associated with mariculture (more than 80% between 1991 and 1999) is a better indicator of the UK’s reduction than the change (an increase of some 3 times) indicated by the inputs data over the same period. The 53% reduction in agricultural use supports the view that, overall, the UK has achieved a reduction of more than 50% in inputs of dichlorvos.  


[image: image6.wmf]Table 3      Estimated of active ingredient used (t/year) as a pesticide 

                          in agriculture and horticulture in Great Britain

Pesticide/biocide

1985

1999

% red

Azinphos-ethyl

23

0

0

Azinphos-methyl

24

5.6

0

100

DDT

11

40.4

0

100

Dichlorvos

30

2.6

1.2

53

Aldrin

9

28.7

0

100

Dieldrin

9

0.9

0

100

Endrin

9

0.2

0

100

Endosulfan

18

14.4

1.7

88

Fenitrothion

25

14.0

4.1

71

Fenthion

26

0

0

Gamma-HCH

10

139.5

39.2

72

Hexachlorobenzene

13

0

0

Malathion

27

10.7

1.9

82

Parathion

28

< 0.01

0

100

Parathion-methyl

29

0

0

PCP (pentachlorophenol)

12

17.4

0.6

96

Simazine

19

120.6

139.1

-15

TBT-compounds

21

0

0

TPT-compounds

22

0

0

Trifluralin

17

414.8

656.9

-58

Chloropicrin

13.2

11.8

11

1,2-dichloroethane

34

0

0

Heptachlor

0

0

Nitrofen

2.8

0

100

Polychlorinated terpenes

0

0

  NB 1985 figure for atrazine does not include

Atrazine

20

47.6

126.4

-166

  non-agricultural uses.  No non-agricultural 

Chlordane

0.01

0

100

  uses of atrazine were allowed in 1999.

1,2-dibromoethane

0

0

Fluoroacetic acid and derivatives

0

0

Mercury compounds

1

13.1

0

100

Quintozene

11.5

4.5

61

Acrynitrile

0

0

Lead compounds

5

0

0

Captafol

528.7

0

100

Chlordimeform

0

0

Crimidine

0

0

Isodrin

0

0

Morfamquat

0

0

Selenium compounds

0

0

Aramite

0

0

Cadmium compounds

2

0

0

Chlordecone

0

0

Isobenzan

0

0

Kelevan

0

0

Toxaphene

0

0

2,4,5-T

29.7

0

100

PSD May 2001
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 Dichlorvos use in Aquaculture West of Scotland

(this area produces some 20% of total UK farmed salmon)

Year

Actual

Actual

Smoothed

kg

t

t

1991

1914.8

1.91

1.75

92

1573.4

1.57

1.40

93

898.7

0.90

1.10

94

637

0.64

0.90

95

396.8

0.40

0.72

96

382.4

0.38

0.58

97

809.4

0.81

0.46

98

645.3

0.65

0.37

99

128.3

0.13

0.30

    Reduction 1991/1999)

93%

83%

ID/AJO July 2001

Dichlorvos aquaculture use (for some 20% of UK) 

t/year 

0.00

0.50

1.00

1.50

2.00

2.50

1

2

3

4

5

6

7

8

9

year (1=1991, 9=1999)

Actual

Smoothed


Atmospheric Emissions

Sufficient spatial and temporal data is available to allow consideration of changes in the UK emissions of all 18 relevant Annex 1A substances.

Attachment C contains data sets for thirteen substances which became available in April and May 2001. These give emissions for each year over the period 1970-1999 in respect of the eight metals and over period 1990-1999 in respect of lindane (10), PCP (12), HCB (13), dioxins (36) and PAHs (37). 

Information is given in Appendix 1 on the emissions of the five chlorinated solvents carbontetrachloride (15), trichloroethylene (31), tetrachloroethylene (32), trichlorobenzene (33) and trichloroethane (35). Data is available for the period since 1980 but only at five-yearly intervals. It should be noted that the most recent emission estimates for carbontetrachloride and 1,1,1-trichloroethane do not reflect the implementation of the Montreal Protocol and, consequently, will be worst case estimates and should be considered as provisional at the present time. (Data reported by the UK to UNEP under the Montreal Protocol indicates a 100% reduction in production of both since 1989). 

Generally, the data on emissions will form part of the thirteenth annual report from the UK National Atmospheric Emissions Inventory (NAEI), produced by the National Environmental Technological Centre (NETCEN), which is due to be published towards the end of 2001. (Ref 1)

Inventories used are based on the list of source categories given by van der Most and EMEP/CORINAIR. Reference can also be made to the following web site http://www.aeat.co.uk/netcen/airqual/statbase/emissions/emiss1.html for information on the various source categories. Emission factors used in any given annual estimate reflect the abatement techniques available at the time.
NB  It should be noted that the emission data used is that which was available at the time of writing. It may be updated before the NETCEN report on UK emissions is finalised towards the end of 2001. Also, that emission estimates may be revised when the next report (ie that which includes year 2000 emissions) or any subsequent report is produced. Consequently, the reader should refer to the original source for current data.

In order to estimate UK reductions in emissions, the pattern of change was considered over the whole period that emission data was available. In arriving at the 1985 (or closest year) and 1999 estimates, the pattern of change in emissions over other years was considered as described earlier. Where the absolute estimate for a given year appeared to be inconsistent with the general pattern of change, an adjusted estimate was used to give an alternative reduction estimate for the period. 

Generally, there is not such a wide variability found with the emission estimates as for the input estimates. However, it should be noted that the uncertainties in emissions have been estimated as 14% for lead, 28% for mercury and 38% for cadmium (Ref 2). Emissions of other metals are likely to be more uncertain. 

Both absolute and, where appropriate, adjusted reduction estimates are provided with the supporting individual substance data sets presented in Attachment C. These reductions, plus those derived from the information given on the five chlorinated solvents (see Appendix 1) are given in Summary Table 2. The reductions reported to the 5NSC have been rounded to the appropriate 5% figure.

Overall Reductions for Mercury, Cadmium, and Lead

Although no methodology exists for integrating input estimates with emission estimates to give an overall reduction, the trends in reductions for these three substances by both pathways are sufficiently close to or above 70% for it to be reasonable to conclude that the 70% reduction target has been achieved. 

It is worth noting that the reduction patterns for the inputs and for the emissions of lead follow a similar pattern, with a marked reduction (of the order 50%) for both occurring in the period immediately after 1985. The emission reduction reflects the «one off» reduction in the lead content of leaded fuel (from 0.7 to 0.15 g Pb/l) and was further reinforced by the progressive switch to the use of lead free fuel.

Conclusions

1. Inputs

The approach of considering inputs to assess UK performance against the 50% reduction commitment is satisfactory for those substances where most concentrations are above the LOD. It is less satisfactory for those substances where most concentrations are below the LOD. However, information on the use of pesticides has helped make good any shortfall due to this factor.

Input estimates are valuable in that they provide an estimate of the net aquatic input of a substance to the marine environment from both point and diffuse land based sources. There is a need to assess such inputs to ascertain for individual substances the extent to which the respective input are significant and what level of inputs monitoring is needed. Where input monitoring is justified, consideration should be given to the monitoring strategy (in order to optimise resources) and to achieving lower LODs for those substances where most concentrations found are below LOD values.

In respect of meeting the 50% reduction commitment for inputs:

· for seven of the eight heavy metals (1-8) the reduction target was met. Input reductions were in the range 50-85%, except for zinc where the reductions indicated was 35%. (The 55% reduction in arsenic was for the period 1991-1999);

· for the ten organic substances (12-16 and 31-35) the reduction target was met. Input reductions, assessed over the period 1991-1999, were in the range 50-90%;

· for the three pesticides lindane (10), simazine (19) and atrazine (20) the reduction target was met. Reductions between 1991-1999 were in the range 60-85%; 

· for twelve pesticides (9, 11, 17, 18, 22-29), it was not possible to be conclusive in respect of any reductions based on inputs alone because inputs were very low and/or had a wide variability. However, consideration of agricultural/horticultural use information indicates that for all these pesticides, other than trifluralin (17), that the pesticide was either not used in 1985 and 1999 or, where used, reduction in use was in the range 70-100%. The target was met for all of these pesticides except trifluralin; 

· for trifluralin, this usage data indicates an increase in use of some 60% over the period 1985-1999 thus indicating that the target was not met. As noted earlier, this increase in use reflects to some extent the loss of resistance of alternative herbicide groups and is associated with a reduction in the use of these and other pesticides. (It is of interest to note that inputs of trifluralin in England and Wales are of the order 0.1 t/year and agricultural/horticultural use in Great Britain is of order 650 t/year);

· inputs of dichlorvos (30) indicate an increasing trend over the period 1991-1999. However, the annual input is relatively small (less than 0.5 t/year from England and Wales) when compared with the loads which were entering the marine environment via fish farming, order of 10 t in 1991. Overall, a reduction of dichlorvos greater than 50% is indicated, ie the target was met;

· inputs of TBT indicate an increasing trend over the period 1991-1999. However the input is relatively small (estimated to be about 0.3 tonne for England and Wales).

In summary, the UK has met the commitment to achieve a 50% reduction for 32 of the 35 Annex 1A List substances that have been assessed. The reduction for the heavy metal zinc was 35%. For the two remaining substances where the target was not met, TBT and triflualin, inputs are very low. TBT inputs appear to be increasing but are small, especially when compared with the environmental loads associated with anti-fouling paints. For trifluralin, there is no discernible change in the small UK inputs but its use in agriculture/horticulture has increased by some 60%.

2. Emissions

The currently available data on emissions has proved satisfactory in establishing UK reductions for most substances. However, the data currently available for assessing the five chlorinated solvents was less satisfactory because of limitations in respect of frequency of estimates and need for some updating to reflect recent developments. Consequently, where continued consideration of emissions of the organic solvents is justified, there would be merit in updating the basis upon which estimates are made.  

In respect of meeting the 50% reduction commitment for emissions:

· for the eight heavy metals (1-8) the reduction target was met. Reductions in emissions were in the range 50-90% over the period 1985-1999; 

· for gHCH (10), dioxins (36) and PAHs (37) the reduction target was met. Reductions in emissions, assessed over the period 1990-1999, were in the range 65-75%;

· for HCB (13) and PCP (12), reductions in emission over the period 1990-1999 were 40% and 10% respectively). It is reasonable to conclude that for the longer period since 1985 that the emissions reduction target was probably met for HCB but not for PCP;

· for the five organic solvents, there is a greater degree of uncertainty in the emission estimates, so there is a corresponding uncertainty over the estimated reductions in emissions. Taking into account the phase out in production, it is safe to assume that the reduction target has been met for carbontetrachloride (15) and trichloroethane (35). The 50% reduction for emissions of tetrachloroethylene(32) indicates that the target was probably met. The 35% reduction in trichloroethylene (31) emissions indicates that reductions were close to but probably below the target. Greater uncertainty exists with trichlorobenzene (33) where there was no discernible change in the extremely low levels of emissions. It is safest, therefore, to conclude that no reduction estimate can be made for trichlorobenzene. 

In summary, the UK has met the commitment to achieve a 50% reduction in the emissions of 15 of the 18 Annex 1A substances. For PCP (12) it is unlikely that the 50% reduction in emissions has been met on the basis that the limited time series of emission data (1990-1999) indicates a reduction of the order of only 10%. For trichloroethylene (31) reductions were probably close to but below the target. For trichlorobenzene (33), no sensible evaluation of reduction can be made 

3. The 70% reduction target.

The overall 70% reduction target relating to both aquatic and atmospheric pathways has been met for mercury, cadmium and lead. (For Dioxins, there has been a 70% reduction in emissions over the period 1990-1999, but no national inputs data is available).
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Appendix 1       UK Emissions of Chlorinated Hydrocarbons

Reductions in UK emission of the five chlorinated hydrocarbons included in the Annex 1A List of hazardous substances are taken from the UK’s National Atmospheric Emissions Inventory (NAEI). This is maintained by AEA Technology on behalf of the Air & Environment Quality Division of DETR (DEFRA since June 2001). The NAEI covers emissions of all major air pollutants including volatile organic compounds (VOC), a class of pollutant that includes the five chlorinated hydrocarbons mentioned above. The figures presented below have been obtained from the NAEI database of VOC emissions and cover the period 1985-1999.

Carbontetrachloride (15)

Emissions estimates for carbon tetrachloride are shown in Table 1.  There is only one source sector listed in the NAEI for this species – the chemical industry.  

Table 1  UK emissions of carbontetrachloride (figures in tonnes)

Sector
1980
1985
1990
1995
1999

Chemical industry
28.0
32.7
36.9
[34.6]
[19.5]

The estimates given above are based on very limited data and are therefore subject to considerable uncertainty.  The process operator publishes annual emissions data for VOC, however these data are not broken down by species.  Because of this, a speciation of emissions has been based on data on emissions for the process in 1993. Consequently, the estimates for 1995 and 1999 do not reflect recent developments which will have improved the reductions in emissions of carbontetrachloride, in particular the phase out of production under the Montreal Protocol. (The 1989 baseline for production reported to UNEP under the Montreal Protocol was 15503 tonnes). The 40% reduction indicated between 1985 and 1999 is, therefore, a worst case. Given the recent initiatives to phase out its production, it is reasonable to assume that the reduction is significantly greater and that the emission reduction target for carbontetrachloride has been met.  

Trichloroethylene (31)

Emissions estimates for trichloroethylene are shown in Table 2. There is a range of sources but the most important are surface cleaning, adhesives use and other solvent use (a category for miscellaneous solvent usage not covered elsewhere in the inventory).  Emissions from chemical industry processes are also significant in 1995 and 1999, but in earlier years were small.

Table 2  UK emissions of trichloroethylene (figures in ktonnes)

Sector
1980
1985
1990
1995
1999

Surface cleaning
32.0
26.6
23.2
18.4
14.4

Industrial adhesives use
3.7
3.8
3.3
2.5
1.9

Other solvent use
2.2
2.2
2.2
2.2
2.2

Film coating
0.2
0.2
0.3
0.3
0.2

Landfills
0.1
0.2
0.2
0.1
0.1

Industrial coatings (metal & plastic)
0.1
0.1
0.1
0.1
0.1

Adhesives manufacture
0.1
0.1
0.1
0.1
0.0

Chemical industry
0.1
0.1
0.1
0.9
2.2

Domestic adhesives use
0.1
0.1
0.1
0.0
0.0

Other sources
0.0
0.0
0.0
0.0
0.0

Total
38.7
33.4
29.5
24.6
21.3

Other sources includes textile coating, paint manufacture, aircraft coatings, coatings for agricultural & construction machinery, drum coatings, household products, car-care products, and cement manufacture

The estimates for surface cleaning are considered to be fairly robust, although the 1999 figure is more uncertain.  Emission estimates for adhesives use, film coating, and industrial coatings use are also considered fairly reliable.  The ‘other solvent use’ category is much less certain, and in fact a single estimate is used for each year since insufficient information is available to construct a time series.  The estimates for the chemical industry are also uncertain for the same reasons as already mentioned above.  In particular, it seems unlikely that emissions would have increased so markedly over the period 1990 – 1999. Overall, because of the dominance of surface cleaning in the trichloroethylene inventory, we would consider the UK totals to be reliable.

The time series for trichloroethylene shows a strong downward trend with emissions in 1999 equal to 64% of 1985 levels. This trend is considered fairly reliable.  Emissions from surface cleaning would be expected to have fallen because of improvements in the handling and disposal of solvent has led to better containment and lower emissions of solvent. Emissions of solvents from the application of industrial adhesives would also be expected to have fallen, partly because, increasingly, adhesives are formulated as 100% solid or waterborne systems, and partly because, where solvent borne adhesives are used, abatement systems are installed to minimise emissions.

Tetrachloroethylene (32)

Emissions estimates for tetrachloroethene are shown in Table 3.  There is a range of sources but the most important are dry cleaning, and surface cleaning.

Table 3  UK emissions of tetrachloroethylene (figures in ktonnes)

Sector
1980
1985
1990
1995
1999

Dry cleaning
15.3
12.4
10.1
7.6
5.5

Surface cleaning
3.4
2.7
2.0
1.6
1.4

Chemical industry
0.3
0.4
0.4
0.4
0.5

Other solvent use
0.3
0.3
0.3
0.3
0.3

Landfills
0.3
0.3
0.3
0.3
0.2

Other sources
0.1
0.1
0.1
0.1
0.1

Total
19.7
16.2
13.2
10.2
8.0

Other sources includes textile coating, household products, and car-care products.

We consider the estimates for dry cleaning and surface cleaning to be fairly robust, although the estimates for most of the other sectors are less certain.  Overall, because the estimates for the major sources are considered reasonable, we would consider the UK totals to be reasonable. 

The time series for tetrachloroethylene shows a strong downward trend with emissions in 1999 equal to 49% of 1985 levels. This trend is considered fairly robust.  Emissions from dry cleaning and surface cleaning would be expected to have fallen because of increased containment and recovery of solvents in these sectors, leading to less solvent being emitted.

Trichlorobenzenes (33)

Emissions estimates for trichlorobenzenes are shown in Table 4.  There is only one source sector listed in the NAEI for this species – the chemical industry.  

Table 4  UK emissions of trichlorobenzenes (figures in kilogrammes)

Sector
1980
1985
1990
1995
1999

Chemical industry
3.8
4.5
5.1
0.2
5.0

Emissions are estimated to be a few kilogrammes per year – considerably less than emissions of the other Annex 1A List substances.  In fact there appears to be only one industrial site emitting trichlorobenzenes; this is involved in the manufacture of organic dyestuffs.  The estimates for trichlorobenzenes are, however, very uncertain.  The dye manufacturing process reports emissions of trichlorobenzenes for one year only, as well as various other VOC species, in the Environment Agency’s Pollution Inventory (PI).  The NAEI uses the PI data for chemical industry processes but some additions are made to the data to account for assumed under-reporting of emissions, particularly in the early years of the PI (e.g. the early data does not generally include fugitive emissions).  Although we are confident that this approach is reasonable for VOC as a whole, we are less confident that the numbers obtained for individual VOC species are robust.  It is entirely possible that the dye manufacturer has not released any trichlorobenzenes to atmosphere since 1994.  Equally, the NAEI estimates might be too low if under-reporting of emissions by that company was more significant than the industry average.  It is also possible that other sources of trichlorobenzenes are missing from the NAEI.

There is little sign of an overall trend in emissions, although this might just be a function of the method used to correct for the assumed under-reporting.   It should also be noted that the NAEI estimates for the chemical industry prior to 1994 are very uncertain.  The very low figure for 1995 reflects the fact that, even with the corrections, VOC emissions reported for the dye manufacturing company for that year were lower than for other years.

1,1,1-trichloroethane (35)

Emissions estimates for 1,1,1-trichloroethane are shown in Table 5.  There is a range of sources but the most important are surface cleaning and industrial adhesive use.

Table 5  UK emissions of 1,1,1-trichloroethane (figures in ktonnes)

Sector
1980
1985
1990
1995
1999

Surface cleaning
28.5
29.5
21.6
12.5
7.4

Industrial adhesives use
3.7
3.8
3.3
2.5
1.9

Other solvent use
0.8
0.8
0.8
0.8
0.8

Landfills
0.1
0.2
0.2
0.1
0.1

Leather degreasing
0.1
0.1
0.1
0.1
0.1

Industrial coatings (metal & plastic)
0.1
0.1
0.1
0.1
0.1

Adhesives manufacture
0.1
0.1
0.1
0.1
0.0

Domestic adhesives use
0.1
0.1
0.1
0.0
0.0

Other sources
0.0
0.0
0.0
0.0
0.0

Total
33.6
34.7
26.3
[16.3]
[10.5]

Other sources includes chemical industry, textile coating, film coating, paint manufacture, aircraft coatings, coatings for agricultural & construction machinery, drum coatings, and cement manufacture

The estimates for surface cleaning and industrial adhesives are considered to be fairly robust, although the estimates for most of the other sectors are less certain.  Overall, because the estimates for the major sources are considered reasonable, we would consider the UK totals to be reasonable. The one area of greater uncertainty is the inventory for 1999 – as a Montreal Protocol substance, the production of 1,1,1-trichloroethane has been phased out, however the above numbers suggest that significant quantities were still being used in 1999.  These figures might be too high and further research as part of the NAEI programme would need to verify this. (The 1989 baseline for production reported to UNEP under the Montreal Protocol was 781 tonnes).

The time series for trichloroethane shows a strong downward trend with emissions in 1999 equal to 30% of 1985 levels. This trend is considered fairly robust, although it is quite possible that the reduction is even greater than the 70% indicated.  Emissions from surface cleaning would be expected to have fallen because of improvements in the handling and disposal of solvent has led to better containment and lower emissions of solvent. Emissions of solvents from the application of industrial adhesives would also be expected to have fallen, partly because, increasingly, adhesives are formulated as 100% solid or waterborne systems, and partly because, where solvent borne adhesives are used, abatement systems are installed to minimise emissions. In addition, emissions from all sectors might be expected to have reduced because of the cessation of production of 1,1,1-trichloroethane in 1996.
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� Usage has declined by 70-80% since 1995


� Believed that no UK companies are using SCCPs





� main use in mining conveyor belts





� 	BREFs are available at � HYPERLINK http://eippcb.jrc.es/pages/FActivities.htm ��http://eippcb.jrc.es/pages/FActivities.htm� 


� 	European Union Network for the Implementation and Enforcement of Environmental Law
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Inputs Summary

		Summary Table 1.  Annex 1A List Substances: Input and Use Reductions Reported by the UK

						Input		Based on Input		Pesticide use		Aquaculture

				Substance		Reduction %		data for:		Reduction %		Reduction %		Notes

		1		Mercury		85		E W S NI		100

		2		Cadmium		75		E W S NI						1

		3		Copper		55		E W S NI

		4		Zinc		35		E W S NI

		5		Lead		70		E W S NI						1

		6		Arsenic		55		E W S

		7		Chromium		80		E W S

		8		Nickel		50		E W S

		9		Drins		A		E W		100

		10		gamma HCH (Lindane)		70		E W S NI		72

		11		DDT		A		E W		100

		12		Pentachrolophenol		65		E W S		96

		13		Hexachlorobenzene		80		E W S						1

		14		Hexachlorobutadiene		70		E W S

		15		Carbontetrachloride		90		E W

		16		Chloroform		85		E W

		17		Trifluralin		A		E W		-58

		18		Endosulfan		A		E W		88

		19		Simazine		60		E W		-15

		20		Atrazine		85		E W		-166				4

		21		Tributyltin-compounds		x3 increase		E W						1

		22		Triphenyltin-compounds		A		E W						1

		23		Azinphos-ethyl		A		E W						1

		24		Azinphos-methyl		A		E W		100

		25		Fenitrothion		A		E W		71

		26		Fenthion		A		E W						1

		27		Malathion		A		E W		82

		28		Parathion		A		E W		100				2

		29		Parathion-methyl		A		E W						1

		30		Dichlorvos		x3 increase		E W		53		83

		31		Trichloroethylene		50		E W

		32		Tetrachloroethylene		70		E W

		33		Trichlorobenzene		75		E W

		34		Dichloroethane 1,2-		75		E W						1

		35		Trichloroethane		65		E W

		36		Dioxins										3

		37		PAHs										3

		Key		A = Inputs low and thus insufficiently consistent to discern any trend

				E = England		Notes		1. No pesticide use in 1985 and in 1999

				W = Wales				2. Mininimal pesticide use in 1985 and no use in 1999

				S = Scotland				3. No relevant national data on inputs

				NI = Northern Ireland				4. See note against atrazine in Table 3						ajo July 2001
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HazSubs  Reductions

		UK Overall Summary Table.   Annex 1A List Substances: Input and Emission Reductions.

						Input		Reduction				Target		Emission				Target

				Substance		Reduction %		in Use %		Notes		Met?		Reduction %		Notes		Met?

		1		Mercury		85						Yes		70				Yes

		2		Cadmium		75						Yes		70				Yes

		3		Copper		55						Yes		55				Yes

		4		Zinc		35						No		55				Yes

		5		Lead		70						Yes		90				Yes

		6		Arsenic		55						Yes		50				Yes

		7		Chromium		80						Yes		55				Yes

		8		Nickel		50						Yes		70				Yes

		9		Drins		A		100				Yes		NA

		10		gamma HCH (Lindane)		70						Yes		65				Yes

		11		DDT		A		100				Yes		NA

		12		Pentachrolophenol		65						Yes		10				No

		13		Hexachlorobenzene		80				1		Yes		40		4		Yes

		14		Hexachlorobutadiene		70						Yes		NA

		15		Carbontetrachloride		90						Yes		40		5		Yes

		16		Chloroform		85						Yes		NA

		17		Trifluralin		A		-58				No		NA

		18		Endosulfan		A		88				Yes		NA

		19		Simazine		60						Yes		NA

		20		Atrazine		85						Yes		NA

		21		Tributyltin-compounds		x3 increase				1		No		NA

		22		Triphenyltin-compounds		A				1		Yes		NA

		23		Azinphos-ethyl		A				1		Yes		NA

		24		Azinphos-methyl		A		100				Yes		NA

		25		Fenitrothion		A		71				Yes		NA

		26		Fenthion		A				1		Yes		NA

		27		Malathion		A		82				Yes		NA

		28		Parathion		A		100		2		Yes		NA

		29		Parathion-methyl		A				1		Yes		NA

		30		Dichlorvos				83				Yes		NA

		31		Trichloroethylene		50						Yes		35				No

		32		Tetrachloroethylene		70						Yes		50				Yes

		33		Trichlorobenzene		75						Yes				6		?

		34		Dichloroethane 1,2-		75				1		Yes		NA

		35		Trichloroethane		65						Yes		70		5		Yes

		36		Dioxins						3		?		70				Yes

		37		PAHs						3		?		75				Yes

		Key				Notes										ajo July 2001

		A:  Inputs low and thus insufficiently				1. No pesticide use in 1985 and in 1999

		consistent to discern any trend.				2. Mininimal pesticide use in 1985 and no use in 1999

		NA: Not Applicable				3. No relevant national data on inputs

						4. 40% reduction since 1990, so >50% likely since 1985

						5. Effect of Montreal Protocol Phase out of production not included

						6. Emissions extremely low and insufficient to discern trend
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Pesticide Use

		Table 3      Estimated of active ingredient used (t/year) as a pesticide

		in agriculture and horticulture in Great Britain

		Pesticide/biocide				1985		1999		% red

		Azinphos-ethyl		23		0		0

		Azinphos-methyl		24		5.6		0		100

		DDT		11		40.4		0		100

		Dichlorvos		30		2.6		1.2		53

		Aldrin		9		28.7		0		100

		Dieldrin		9		0.9		0		100

		Endrin		9		0.2		0		100

		Endosulfan		18		14.4		1.7		88

		Fenitrothion		25		14.0		4.1		71

		Fenthion		26		0		0

		Gamma-HCH		10		139.5		39.2		72

		Hexachlorobenzene		13		0		0

		Malathion		27		10.7		1.9		82

		Parathion		28		< 0.01		0		100

		Parathion-methyl		29		0		0

		PCP (pentachlorophenol)		12		17.4		0.6		96

		Simazine		19		120.6		139.1		-15

		TBT-compounds		21		0		0

		TPT-compounds		22		0		0

		Trifluralin		17		414.8		656.9		-58

		Chloropicrin				13.2		11.8		11

		1,2-dichloroethane		34		0		0

		Heptachlor				0		0

		Nitrofen				2.8		0		100

		Polychlorinated terpenes				0		0				NB 1985 figure for atrazine does not include

		Atrazine		20		47.6		126.4		-166		non-agricultural uses.  No non-agricultural

		Chlordane				0.01		0		100		uses of atrazine were allowed in 1999.

		1,2-dibromoethane				0		0

		Fluoroacetic acid and derivatives				0		0

		Mercury compounds		1		13.1		0		100

		Quintozene				11.5		4.5		61

		Acrynitrile				0		0

		Lead compounds		5		0		0

		Captafol				528.7		0		100

		Chlordimeform				0		0

		Crimidine				0		0

		Isodrin				0		0

		Morfamquat				0		0

		Selenium compounds				0		0

		Aramite				0		0

		Cadmium compounds		2		0		0

		Chlordecone				0		0

		Isobenzan				0		0

		Kelevan				0		0

		Toxaphene				0		0

		2,4,5-T				29.7		0		100				PSD May 2001
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		Summary Table 2.    Emissions and Reductions of 18 Annex 1A List Substances Reported by the UK

						Emissions in t/year								Emission Reduction 1985-1999 (%)  (A)

						1985		1985		1999		1999

		No.		Substance		actual		adjusted		actual		adjusted		unadjusted		adjusted		rounded

		1		Hg		32		31.5		8.5		9		73		71		70

		2		Cd		21		21		6.5		6.5		69		69		70

		3		Cu		131		131		59		59		55		55		55

		4		Zn		1042		1040		442		480		58		54		55

		5		Pb		7220		7000		553		600		92		91		90

		6		As		98		98		47		47		52		52		50

		7		Cr		147		150		67		67		54		55		55

		8		Ni		517		520		147		150		72		71		70

		10		gHCH (A)		99		97		33		33		67		66		65

		12		PCP (A)		538		540		482		480		10		11		10

		13		HCB (A)		1.276		1.27		0.786		0.79		38		38		40

		15		Carbontetrachloride		32.7				19.5				40				[40]  (B)

		31		Trichloroethylene		33400				21300				36				35

		32		Tetrachloroethylene		16200				8000				51				50

		33		Trichlorobenzene		0.0045				0.005				B				(C)

		35		Trichloroethane		34700				10500				70				[70]  (B)

		36		Dioxins (A)		0.00114		0.00114		0.00035		0.00035		70		70		70

		37		PAHs (A)		6243		6240		1414		1410		77		77		75

		Notes:		(A) For the five substances indicated emission data was only available for the period 1990-1999

				(B) Reductions shown in [ ] do not take into account the reductions associated with phase out of production (Montreal Protocol)

				(C) Emissions extremely low and insufficiently consistent to conclude on any change														ajo July 2001
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		Table 4				Dichlorvos use in Aquaculture West of Scotland

						(this area produces some 20% of total UK farmed salmon)

						Year		Actual		Actual		Smoothed

								kg		t		t

						1991		1914.8		1.91		1.75

						92		1573.4		1.57		1.40

						93		898.7		0.90		1.10

						94		637		0.64		0.90

						95		396.8		0.40		0.72

						96		382.4		0.38		0.58

						97		809.4		0.81		0.46

						98		645.3		0.65		0.37

						99		128.3		0.13		0.30

						Reduction 1991/1999)				93%		83%

														ID/AJO July 2001
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