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Preface 
 
Over the past 10 years, the Arctic Monitoring and Assessment Programme 
(AMAP) have conducted assessments documenting the sources, levels, trends, 
and effects of a wide range of priority pollutants including mercury in the Arc-
tic. The main conclusions of these assessments are that: “In comparison with 
most other areas of the world, the Arctic remains a clean environment. How-
ever, for some pollutants, combinations of different factors give rise to concern 
in certain ecosystems and for some human populations. These circumstances 
sometimes occur on a local scale, but in some cases may be regional or cir-
cumpolar in extent.”  

Mercury is a heavy metal of special concern. It is toxic to human and other liv-
ing organisms and bioaccumulates in the Arctic marine food chain to reach lev-
els that are a cause for concern especially for that part of the population of Can-
ada and Greenland whose traditional diets include fish and marine mammals.  

In response to the AMAP findings, the Arctic Council decided in 2001 to im-
plement a number of projects; among these a project on ‘Reduction of Atmos-
pheric Mercury Emissions from Arctic States’ as part of the ’Arctic Council 
Action Plan to Eliminate Pollution of the Arctic’ (ACAP). The project objec-
tive is to contribute to a reduction of mercury releases from the Arctic coun-
tries, partly through supporting development of mercury release inventories and 
release reduction strategies, and partly by initiating actions to demonstrate re-
lease reduction options at one, or a few, specific sources located in an Arctic 
country. The sources are selected based on national release inventories and a 
detailed evaluation of potential demonstration project sites.  

In 2005 the results of the first phase of the project “Reduction of Atmospheric 
Mercury Emissions from Arctic States” was published in two reports “Assess-
ment of Mercury Releases from the Russian Federation” and “Arctic Mercury 
Releases Inventory”.  

This Arctic Mercury Release Inventory has identified and quantified a number 
of sources of mercury releases. The sources are from a wide range of categories 
including intentional use of mercury in chemical industry and product manufac-
turing, as well as releases from mining and metallurgy, and energy production.  
The source categories include: coal fired power plants, waste incineration, 
chlor-alkali plants, and non-ferrous smelters.  
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The Arctic countries are addressing these releases through a variety of strate-
gies. Domestic initiatives are in place or being developed to meet the countries' 
objectives and to address international obligations. International agreements 
related to mercury and of relevance to Arctic countries include the Heavy Met-
als Protocol under the UNECE Convention on Long-range Transboundary Air 
Pollution, OSPAR, HELCOM, the North American Regional Action Plan, re-
gional agreements between USA and Canada, EU legislation and finally the 
Global Mercury Program of UNEP Chemicals. These agreements cover multi-
ple aspects of mercury (monitoring, emissions inventories, product controls, 
reduction of releases, etc.), having some aspects in common but also differ-
ences. 

Based on a review of the coverage of existing regional and international agree-
ments with regard to mercury releases source categories and the findings of the 
Arctic Mercury Releases Inventory (ACAP 2005), the report at hand identifies 
possible measures for follow up. 

It should be noted that the document provides no commitments to any action by 
the Arctic Council member states. 

The ACAP mercury project is co-ordinated by Denmark with COWI A/S as 
consultant. We would like to thank the members of the Mercury Project Steer-
ing Group, the ACAP Steering Group as well as the reviewers contributing to 
the preparation of this report.  

 
 
Ole Christiansen 
Director General 
Danish Environmental Protection Agency 
Ministry of Environment, Denmark  
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1 Executive summary 
Background 
In order to address the common concern of increasing mercury levels in the 
Arctic (AMAP reports), the Arctic Council launched the ACAP project "Reduc-
tion of Atmospheric Mercury Releases from Arctic States". With the objective 
to "identify important anthropogenic source categories for mercury emission 
within the Arctic region and to initiate cost effective reduction measures at one 
or a few specific sources or plants that could serve as pilot projects", the project 
task was to "use this information to identify and prioritise source categories for 
possible reduction measures, and promote development of action plan or strate-
gies for mercury emission". The AMAP findings showed that efforts to reduce 
the mercury load in the Arctic should continue to be directed both inwards, 
among the Arctic States, and outwards, towards other states hemispherically or 
globally. The commitment to do so is reflected in the ministerial declarations. 

Scope 
During the work with the project on Reduction of Atmospheric Mercury Re-
leases from Arctic States ("the ACAP Mercury Project"), it has been discussed 
by the countries and other stakeholders represented in the project steering 
group, whether there was a need for additional regional initiatives on mercury 
reduction under the auspices of the Arctic Council. Regarding the ACAP pro-
ject Reduction of Atmospheric Mercury Releases from Arctic States, the ACAP 
Steering Committee agreed at their meeting in October 2004, on the following: 
"A second report, on “Arctic Mercury Releases Inventory” has been prepared 
and the inventory of source categories is ready for approval by the Project 
Steering Group. The ACAP Steering Committee agreed that the report should 
also contain the regional assessment of existing and planned initiatives address-
ing the source categories in the Arctic states and identify possible measures for 
follow-up. "  

The Report “Arctic Mercury Releases Inventory” was published in 2005 
(ACAP, 2005).  

Hence, the scope of the document at hand is to identify possible measures to be 
followed up, based on a review of the coverage of the main mercury release 
source categories in existing regional and international agreements, and in the 
light of the findings of the Arctic Mercury Releases Inventory (ACAP, 2005). 
The Arctic Mercury Releases Inventory describes and discusses the mercury 
releases to relevant environmental media based on data submitted by the Arctic 
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countries, and data assessed as part of the ACAP Mercury Project. The data 
presented in the inventory are based on the timeframe 1999-2001.  

It should be noted that the document provides no commitments to action by 
ACAP countries. The individual measures identified herein should be presented 
to the ACAP Steering Committee for their consideration and follow up. Fur-
ther, it should be noted that the described measures do not reflect an exhaustive 
list of possible measures or priority actions. 

Assessment 
The description in this document and its appendices focuses on the Heavy Met-
als (HM) Protocol of the Convention on Long-range Transboundary Air Pollu-
tion (CLRTAP-HM), because this is the only existing agreement that has the 
potential of covering all the Arctic Countries, besides the Mercury Project un-
der the ACAP. As of autumn 2004 only the Russian Federation has not signed 
the Protocol, and only Iceland and The Russian Federation have not ratified the 
Protocol, among the Arctic countries. In addition, three other major agreements 
which address mercury are included in the assessment, because together they 
cover all of the Arctic countries, and could therefore also contribute to national 
considerations regarding mercury release reductions: 

• The North American Regional Action Plan on Mercury (NARAP-Hg; 
Canada, USA, Mexico); 

• The Helsinki Convention (Denmark, Finland, Russia, Sweden etc.); 
• The OSPAR Convention (Denmark, Finland, Iceland, Norway, Sweden 

etc.). 

Reviews, prepared for this document, of the coverage of mercury in each of the 
above mentioned agreements are given in appendices 1, 2, 3 and 4. In addition, 
summaries of initiatives regarding mercury in the European Union (including 
its Mercury Strategy proposal), the Global Mercury Program of UNEP Chemi-
cals, The Great Lakes Binational Toxics Strategy (including its Mercury Work 
Group), and the Mercury Action Plan of the New England Governors / Eastern 
Canadian Premiers (NEG/ECP) are given in appendices. 

Options for additional mercury release reduction activities 
Besides activities pertaining to mercury reduction efforts in the Arctic countries 
themselves, the Arctic Council could consider further outreach initiatives to-
wards, and cooperation with, countries outside the Arctic region with the aim of 
reducing mercury releases that may reach the Arctic. Former Arctic Council 
communication to the international society on mercury pollution has had im-
pact on the international agenda on the issue; for example it was part of the 
background for the initiation of UNEP's global Mercury Programme. The Arc-
tic Countries may likewise have the possibility of informing current considera-
tions of regional initiatives such as the review of the CLRTAP-HM and global 
initiatives such as UNEP Chemicals' Mercury Program. 

Accordingly, this document identifies possible reduction measures that are not 
covered - or are only partially covered - in the assessed existing agreements.  
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The identification of these gaps includes possible measures which could: 

• Inform the sufficiency and effectiveness review of the Heavy Metals 
Protocol of the LRTAP Convention; 

 
• Contribute to and support the ongoing UNEP Mercury Program; 

• Inform mercury release reduction efforts made within the Arctic Coun-
cil Parties, together and individually 

The ACAP mercury project also aims to implement a demonstration project to 
reduce mercury emissions. The demonstration projects under consideration are 
in accordance with the options presented in this document, and the imple-
mented demonstration project(s) will contribute to the furthering of one of, or 
some of, the options. 
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2 Introduction 

2.1 Background and scope 
During the work with the project on Reduction of Atmospheric Mercury Re-
leases from Arctic States ("the ACAP Mercury Project"), it has been discussed 
by the countries and other stakeholders represented in the project steering 
group, whether there was a need for additional regional initiatives on mercury 
reduction under the auspices of the Arctic Council. 

Regarding this issue, the ACAP Steering Committee agreed at their meeting in 
October 2004, on the following: 

"A second report, on “Arctic Mercury Releases Inventory” has been prepared 
and the inventory of source categories is ready for approval by the Project 
Steering Group. The ACAP Steering Committee agreed that the report should 
also contain the regional assessment of existing and planned initiatives address-
ing the source categories in the Arctic states and identify possible measures for 
follow-up." (ACAP report to Arctic Council SAO, October 2004). 

The Report “Arctic Mercury Releases Inventory” was published in 2005 
(ACAP, 2005).  

Purpose of this document 
In response to the request of the ACAP Steering Committee, the purpose of this 
document is to identify possible measures to be followed up, based on a review 
of the coverage of mercury release source categories in existing regional and 
international agreements, and in the light of the findings of the Arctic Mercury 
Releases Inventory (ACAP, 2005). 

Furthermore, the provided comparative overviews of the existing agreements' 
coverage of major mercury releases sources may inform: 

• The work of the Steering Group of the ACAP Mercury Project in accor-
dance with the terms of that project; 

• The individual work of Arctic Council member states relating to mercury 
releases; 

• Other international or national entities engaged in work related to mercury 
releases. 
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It should be noted that the document provides no commitments to actions by 
ACAP countries. The individual measures identified herein should be presented 
to the ACAP Steering Committee for their consideration and follow up. The 
described measures do not reflect an exhaustive list of possible measures or 
priority actions. 

While the report primarily focuses on the major mercury emitting sectors iden-
tified through the Arctic Mercury Releases Inventory, other minor but signifi-
cant sources of mercury emissions continue to warrant attention. 

2.2 Existing agreements described in this document 
The description in this document and its appendices focuses on the Heavy Met-
als (HM) Protocol of the Convention on Long-range Transboundary Air Pollu-
tion (CLRTAP-HM), because this is the only existing agreement that has the 
potential of covering all the Arctic Countries, besides the Mercury Project un-
der the ACAP. As of autumn 2004 only the Russian Federation has not signed 
the Protocol, and only Iceland and The Russian Federation have not ratified the 
Protocol, among the Arctic countries. In addition, three other major agreements 
which address mercury are included in the assessment, because together they 
cover all of the Arctic countries, and could therefore also contribute to national 
considerations regarding mercury release reductions: 

• The North American Regional Action Plan on Mercury (NARAP-Hg; 
Canada, USA, Mexico); 1 

• The Helsinki Convention (Denmark, Finland, Russia, Sweden etc.); 

• The OSPAR Convention (Denmark, Finland, Iceland, Norway, Sweden 
etc.). 

Reviews, prepared for this document, of the coverage of mercury in each of the 
above mentioned agreements are given in appendices 1, 2, 3 and 4. For each 
agreement, objectives and general features are given in the text, and the princi-
ples of the individual measures targeting mercury are presented in overview 
tables. 

It should be noted, that with the aim of presenting a manageable overview of 
the existing agreements, the descriptions given are very brief and simplified, 
and do therefore not describe all details of the agreements. For a deeper study, 

                                                   
1 The North American Regional Action Plan on Mercury is a non-binding instrument that provides a 
strategic framework for action to reduce the exposure of North American ecosystems, fish and wild-
life, and especially humans, to mercury through the prevention and reduction of anthropogenic re-
leases of mercury to the North American environment  The Mercury NARAP is one of a number of 
such regional undertakings that stem from the North American Agreement on Environmental Coop-
eration (NAAEC) between the governments of Canada, Mexico and the United States of America.  
Further information can be found at 
http://www.cec.org/programs_projects/pollutants_health/smoc/smoc-rap.cfm?varlan=english/. 
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see the agreement texts, which are all available on the Internet (links are given 
in text or references here). 

2.2.1 Comparative overviews 
Comparative overviews of the described agreements are given in this report. 
Tables give overviews of the coverage of mercury in existing agreements dis-
cussed in this report, organised after two principles: 

• according to the relative magnitude  of the mercury release source catego-
ries identified in the Arctic countries (see section 3), 

• and according to source categories addressed in the CLRTAP-HM ( see 
appendix 5). 

2.2.2 Other agreements or initiatives addressing mercury 
Other existing regional agreements/measures addressing mercury pollution and 
applying to some Arctic countries, but which are not included in the compara-
tive assessment in this document, include: 

• The regulation of mercury in the European Union, including its Mercury 
Strategy proposal presented in early 2005 (members among the Arctic 
countries: Denmark, Finland, Sweden) 

• The Mercury Program of the UNEP Chemicals 

• The Great lakes Binational Toxics Strategy, and its Mercury Work Group 
(Canada, USA) 

• The Mercury Action Plan of the New England Governors / Eastern Cana-
dian Premiers (NEG/ECP; parts of Canada and the USA) 

A brief description of the two latter agreements is given in appendix 6 prepared 
by the USA and Canada. 

The current EU regulation and the January 2005 EU mercury strategy proposal 
are described in overview in appendix 7. 

The UNEP Chemicals Mercury Program is presented briefly in appendix 8. 
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3 Discussion of coverage of existing 
agreements on mercury 

This section discusses how the existing agreements cover the largest mercury 
release sources in the Arctic countries, based on a review of the agreements. 

In table 3-1 below, a summary of the coverage of mercury in each of the 
agreements is organised according to the mercury release sources identified in 
the Arctic countries (ACAP, 2005), with the source categories with the largest 
reported atmospheric releases first. Note for the product entries, that a signifi-
cant portion of the mercury releases from products happen in the waste treat-
ment or disposal phase. The individual products entries in the table do not in-
clude releases from the waste treatment or disposal phase, but only for manu-
facture and use. The numbers given for such products do therefore not indicate 
the full significance of the products as contributors to total mercury releases. 

Ending the section, table 3.2 summarises selected recommendations for further 
reduction of mercury releases from the Arctic countries given in the Arctic 
Mercury Releases Inventory (Danish EPA, 2005), along with an overview of 
the coverage of these recommendations in the existing agreements on mercury 
described in this report. 

For additional information on the agreements, see the summaries of the agree-
ments coverage and other relevant aspects in appendices 1-5. It should be 
noted, that with the aim of presenting a manageable overview of the existing 
agreements, the descriptions given in this document are very brief and simpli-
fied, and do therefore not describe  all details of the agreements. For a deeper 
study, see the agreement texts, which are all available on the Internet (links are 
given in text or references here). 
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Table 3-1 Comparison of the agreements' coverage of identified major atmos-
pheric sources in the Arctic countries (ACAP, 2005) 

Source category Sum, 
releases 
to air (in 
tonnes) 

*1 

% of 
total 
air 
re-

leases 
*2 

CLRTAP-HM 
(binding require-

ments, recommen-
dations, or guid-

ance) 

NARAP-Hg 
(recommenda-

tions) *7 

Helsinki Conven-
tion 

(recommenda-
tions) 

OSPAR Conven-
tion 

Large coal combustion 
plants 

54 34 PM-limit*3, PM-BAT (*7)  BAT 

Other coal combustion 
and use 

16 10 PM-limit, PM-BAT Develop strategy  BAT 

Primary extraction and 
processing of non-ferrous 
metals (Au (except amal-
gam tech.), Zn, Cu, Ni, Pb 
and others)*2 

21 13 PM-limit, (BAT) Reduce re-
leases*5,7 

 Hg-BAT 

Extraction and use of oil, 
gas and biofuels 

13 9  Observe re-
leases*5 

Hg-limit in 
mud/cuttings 

 

Incineration of hazard-
ous/medical waste*4 

10 6 Hg-limits, BAT Prevention of Hg 
inputs, Life cycle 
management, *7 

  

Incineration of gen-
eral/municipal waste*4 

9 6 Hg-limits, BAT Prevention of Hg 
inputs, Life cycle 
management, *7 

Hg-limits, BAT  

Chlor-alkali production 
with mercury technology 

7 5 (Hg-limits)*6, BAT (Hg-limits)*6, other Hg-limits Ban, Hg-limits 

Primary extraction and 
processing of other metals 

5 3 PM-limit, BAT Reduce and ob-
serve releases*5,7 

Secondary ferrous: 
Prevention of Hg 

inputs 

Secondary ferrous: 
Prevention of Hg 

inputs 
Cement production 4 3 PM-limit, BAT Reduce re-

leases*5,7 
  

Other primary extraction 
and processing of materi-
als 

4 3     

Other products and proc-
esses 

4 2  Substitution, Life 
cycle management 

  

Extraction of gold with the 
mercury-amalgamation 
process 

3 2 BAT    

Other waste treatment 2 1  Minimize releases   

Light sources (except 
waste phase)*4 

2 1 Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

Hg-limits, Life 
cycle management 

Substitution, Life 
cycle management 

Waste water systems 1 1  Prevention of Hg 
inputs, other 

 Prevention of Hg 
inputs 

Recycling of other materi-
als 

1 1 PM-limit, (BAT)    

Manometers, blood pres-
sure gauges and educa-
tion (except waste 
phase)*4 

1 1 Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

 Substitution, Life 
cycle management 

Dental amalgam fillings 
(except waste phase)*4 

1 0,5 Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

Landfills/waste deposits 0,2 0  Management pro-
grams for combus-
tion and industrial 

waste 

  

Mercury recycling plants 0,1 0,03 PM-limit, (BAT) Minimize releases  Hg-limits 

Batteries (except waste 
phase)*4 

0,01 0,01 Hg-limits, Life cycle 
management 

Hg-limits, substitu-
tion, other 

Hg-limits, Life 
cycle management 

Hg-limits, Life 
cycle management 

Thermometers (except 
waste phase)*4 

0,01 0,01 Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

 Hg-limits, Life 
cycle management 

Switches, relays (except 
waste phase)*4 

0,003 0,002 Substitution, Life 
cycle management 

Substitution, Life 
cycle management 

 Hg-limits, Life 
cycle management 

Sum of reported atmos-
pheric mercury releases 
(rounded) 

157 100     

See notes on the next page  
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*1:  Some countries reported their releases of mercury from production of zinc, cupper, nickel, lead 
etc. under "Primary extraction and processing of other metals".  

*2:  Percentage of sum of reported atmospheric releases across the eight countries. Note that the 
reported releases may not include all actual releases.  

*3:  PM = Particulate matter, or particles.  

*4:  "Except waste phase" refers to the atmospheric release data - not to the agreement measures. 
Note that the primary mercury releases from products happen in the waste treatment phase. Indi-
vidual products entries in the table do not include releases from the waste treatment phase, but 
only for manufacture and use. The numbers given for such products do therefore not indicate the 
total significance of the products as contributors to total mercury releases; actually, products con-
stitute large parts of the mercury input to the general waste treatment sector in some countries 
(UNEP, 2002).  

*5:  Sources to be observed to assess their significance, through uniform reporting.  

*6:  Only for new facilities.  

*7  The NARAP Action item 1a states that national sum of releases from all major stationary sources 
in NARAP Annex 1 should be reduced by 50%; this incorporates by reference the CLRTAP Annex 
II list of stationary source categories. The national 50% reduction commitment is followed by spe-
cific actions in the NARAP for several sources, e.g., electric power, industrial/commercial.  The Hg 
NARAP also calls for an evaluation of multi-pollutant approaches. 

 

3.1 Coal combustion in power production sector 

3.1.1 Relevance 
According to the Arctic Mercury Releases Inventory, coal combustion is the 
largest single mercury release source category in the Arctic countries. Coal 
combustion in large combustion plants (power plants > 300MW) contributed 
with 34%, or 54 metric tons per year., of the total reported annual atmospheric 
mercury releases across the eight Arctic countries (157 metric tons per year). 
Other coal combustion or use contributed with another 10%, or 16 metric ton-
nes per year (ACAP, 2005). 

The 5 coal combustion facilities (power plants) emitting most mercury across 
the Arctic countries released about 0.8 metric tons/ year each (on average). To-
gether, the 5 largest point sources emit about 3% of the total reported atmos-
pheric releases from the Arctic countries (ACAP, 2005). 

Being the largest current sources of atmospheric mercury releases in the Arctic, 
the further enhancement of release reduction actions may be highly relevant. 

Below is a summary of the coverage of the proposals made in the Arctic Mer-
cury Releases Inventory report (ACAP, 2005) of the four agreements. 
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Source category Release reduction options CLRTAP-

HM 
NARAP-Hg Helsinki 

Conven-
tion 

OSPAR 
Conven-
tion 

Implement flue gas desulphurization (FGD) on remaining facili-
ties 

(NO)*1 NO(?)*1 NO (YES) 

Implement flue gas cleaning systems optimised for mercury 
capture  

NO NO NO NO 

Implementation of coal wash on remaining facilities NO*2 NO NO NO 

Release prevention     

Switch to other energy sources YES NO NO YES 

Combustion of 
coal 

Reduce of energy consumption YES NO NO YES 

*1:  FGD is mentioned as BAT in Annex III to the HM Protocol. Specific goals for implementation of 
FGD may be covered by other CLRTAP protocols.  

 

Under current requirements in different countries, mercury control results as a 
co-benefit from the control of other pollutants, e.g., SOx and NOx.  

3.1.2 Current coverage in assessed agreements 
CLRTAP-HM 
For facilities for combustion of fossil fuels with net rated thermal input >/= 50 
MW, the Heavy Metals Protocol prescribes limits to atmospheric emissions of 
particulate matter and recommends best available techniques (BAT) of a gen-
eral character for heavy metals. BAT recommendations include energy savings, 
fuel switching and particulate matter controls. Annex III of the Protocol explic-
itly mentions that mercury retention varies with the recommended (particulate 
matter) controls, and that identification of mercury-specific BAT awaits devel-
opment of mercury removal techniques for this sector. 

NARAP-Hg 
The NARAP-Hg singles out the electric power generation sector among major 
stationary sources, which are defined as those sources in Annex II of CLRTAP 
Heavy Metals Protocol. For those sources - including major coal combustion 
facilities - the NARAP mentions that the Parties to the Action Plan will "en-
deavour to attain a 50 percent reduction nationally in mercury emissions by the 
year 2006 from existing major stationary sources based on 1990 or equivalent 
emissions inventories". This is an accumulative goal for all sources, meaning 
that releases from any one source need not be reduced with 50%, as long as a 
reduction of 50% across all mentioned sources is reached. Further, the parties 
will investigate, and implement no later than 2005 - options and strategies (e.g., 
multi-pollutant controls) for the most efficient/effective reduction of mercury 
releases from the listed sources. 

Helsinki Convention 
The recommendations of the Convention do not specifically address this sector. 
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OSPAR Convention 
For large combustion plants, recommendations on implementation of release 
reductions of heavy metals in general are given on an overview level. 

3.1.3 Possible measures for consideration 
The following proposals are based on a technical analysis focusing on mercury 
only, and other possible implications of the proposals have not been assessed in 
this study.  

Mercury specific emission reduction technology for coal combustion has 
evolved further in recent years, and it appears that the technology is, or will 
soon be, developed to a stage where a broader implementation might be  possi-
ble. To move in this direction the following activities could be considered: 

• Encouragement of initiatives leading to full maturation of the technology 
in commercial scale, and implementation of this technology, may be war-
ranted; 

• Development of mercury-specific BAT could be valuable for future efforts 
by countries and international initiatives to further address mercury emis-
sions. Where possible such efforts could be done within a multi-pollutant 
context.  

As a first step, significant additional mercury retention may also be attained by 
encouraging a wider implementation of currently defined BAT, both within and 
beyond Arctic countries. BAT has been defined in Annex III to the Protocol 
and various other documents (EU BREF notes etc.). 

3.2 Non-ferrous metal production sector 

3.2.1 Relevance 
According to the Arctic Mercury Releases Inventory non-ferrous metal produc-
tion is the second largest mercury source category in the Arctic countries. Non-
ferrous metal production contributed with 15%, or about 23 metric tons per 
year, of the total reported annual atmospheric mercury releases across the eight 
Arctic countries (157 metric tons per year). 

The 5 non-ferrous metal extraction facilities emitting most mercury across the 
Arctic countries released more than 1 metric ton per year each, while the single 
largest point source in this category emits more than 6 metric ton/year. To-
gether, the 5 largest point sources emit about 7% of the total reported atmos-
pheric releases from the Arctic countries (ACAP, 2005). 

Reported atmospheric releases vary significantly among individual point 
sources. This source category represents the largest total mobilisation of mer-
cury among all sources in the Arctic countries (mobilisation of the mercury 
naturally present in the ore material, equalling the sum of all releases to wastes, 
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air, water and land, and marketed products). In the Arctic countries, the main 
contributors to mercury releases from this sector are gold production with non-
mercury technology, gold production with mercury technology, and production 
of zinc, copper, nickel and lead. 

Some of the Arctic countries have well developed data for air emissions from 
the non-ferrous metal extraction sector. The flows of mercury through non-
ferrous extraction and smelter facilities are complex, and in many cases the 
mercury amounts involved are very large deemed from available data on mer-
cury concentrations in input ore and concentrates. Data for secondary air emis-
sions from extraction residues were not found in publicly available literature, 
and data for releases to other media (soil, water, on-site waste deposits) are 
only available from a few countries worldwide, and very rarely in the form of a 
total mass balance for the entire facility. This makes study of reduction meas-
ures beyond reduction of primary air releases difficult (based on work with this 
sector in ACAP, 2005 and UNEP Chemicals, 2005). 

Below is a summary of the coverage of the proposals made in the Arctic Mer-
cury Releases Inventory report (ACAP, 2005) of the four agreements. 

  CLRTAP-
HM 

NARAP-Hg Helsinki 
Conven-
tion 

OSPAR 
Conven-
tion 

Non-ferrous metal 
production (incl. 
large scale gold) 

Lift remaining facilities to Best Available Techniques standards: 
Establish high efficiency mercury removal steps in all facilities 
or convert production to the direct leach process 

NO NO NO YES 

Risk reduction at old sites (mercury stabilisation?) NO NO NO NO Small scale gold 
extraction 

Promote release reductions at small scale working sites NO NO NO NO 

 

3.2.2 Current coverage in assessed agreements 
CLRTAP-HM 
In the Heavy Metals Protocol, the activities of this sector are split on three 
source categories: 

• "Metal ore or concentrate roasting or sintering installations….." (category 
2 in annex II; includes sintering/roasting of copper, lead, zinc, gold and 
mercury ore); 

• "Installations for the production of copper, lead and zinc, from ore, con-
centrates or secondary raw materials by metallurgical processes ….." 
(category 5 in annex II); 

• "Installations for the smelting (refining, foundry casting etc.), including the 
alloying, of copper, lead and zinc,…(category 6 in annex II). 

The Heavy metals Protocol does not prescribe mercury-specific limits to mer-
cury emissions from any of these source categories. 
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Limits for emissions of particulate matter are however prescribed for all three 
source categories (2, 5 and 6 of annex II to the Protocol); see particulate matter 
limit values in table HM1 in appendix 1. 

It has been beyond the frames of this study to investigate if the prescribed 
emission limits for particulate matter ensure adequate mercury retention. But 
particulate matter controls have varying, and for this sector often moderate, ef-
ficiency for mercury retention (based on Environment Canada, 2002; European 
Commission, 2001; ACAP, 2004), and the effectiveness of particulate matter 
limits on the reduction of mercury emissions may perhaps be questionable. 

The Protocol mentions mercury in the BAT description for the sector.  How-
ever, sintering and roasting installations for non-ferrous metal production (part 
of category 2) are not mentioned explicitly in the annex.  

Most of the mercury releases take place in the sintering and roasting steps of 
the production and this can be a major source of mercury emissions (based on 
Environment Canada 2002; European Commission, 2001; ACAP, 2004; 
USEPA, 1997). 

On the other hand, in the non-ferrous metal industry (in the Arctic countries at 
least), the sintering or roasting installations are often integrated parts of the 
non-ferrous metal production facilities (Environment Canada, 2002; ACAP, 
2004). In the section in Annex III to the Protocol, on the "Primary and secon-
dary non-ferrous metals industry (category 5 and 6)", paragraph 40 reads "Non-
ferrous metals are mainly produced from sulphidic ore. For technical and prod-
uct quality reasons, the off-gas must go through a thorough dedusting (<3 
mg/m3) and could also require additional mercury removal before being fed to 
an SO3 contact plant, thereby also minimizing heavy metal emissions" (under-
lining added for the purpose of this report). In addition, section III (of annex 
III) on "control techniques" present general reference values for mercury reten-
tion for selected emission reduction systems. Several of the mentioned systems 
are commonly employed in the non-ferrous metal sector. 

NARAP-Hg 
In Action item 1a of the NARAP, there is a 50% emissions reduction goal 
(from 1990 or equivalent emissions inventories) for aggregated emissions from 
all major stationary sources, which are defined in Annex 1 of the NARAP. An-
nex 1 incorporates by reference the major stationary sources as described in 
Annex II of CLRTAP Heavy Metals Protocol.  These sources include: 

• "Metal ore or concentrate roasting or sintering installations….." (category 
2 in Annex II; includes sintering/roasting of copper, lead, zinc, gold and 
mercury ore); 

• "Installations for the production of copper, lead and zinc, from ore, con-
centrates or secondary raw materials by metallurgical processes ….." 
(category 5 in Annex II); 
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• "Installations for the smelting (refining, foundry casting etc.), including the 
alloying, of copper lead and zinc,…(category 6 in Annex II). 

The NARAP mentions further in a section "Action item 1c" that for "smelters" 
among other specified sources, uniform data collection and reporting protocols 
should be developed to determine the significance of the source.. 

Helsinki Convention 
The recommendations of the Convention do not specifically address this sector. 

OSPAR Convention 
For non-ferrous metal extraction, recommendations on implementation of re-
lease reductions for pollutants in general, and for mercury specifically, are 
given on an overview level. 

3.2.3 Possible measures for consideration 
The following proposals are based on a technical analysis focusing on mercury 
only, and other possible implications of the proposals have not been assessed in 
this study. 

• Consider encouraging the development, implementation and sharing of 
mercury specific atmospheric emission limit values.  Investigate if existing 
particulate matter limits for the sector's activities ensure adequate mercury 
releases retention. 

• Encourage the development, implementation and sharing of mercury spe-
cific atmospheric emission limit values.  Investigate if existing particulate 
matter limits for the sector's activities ensure adequate mercury releases re-
tention.  

• Develop, and encourage the use of, adequate and comparable mercury re-
lease information from the non-ferrous metal sector in the Arctic countries 
and beyond. Collection and presenting data could benefit from being based 
on a mass balance approach accounting for all inputs and outputs (to all 
environmental media, deposition and products), if feasible. 

• Encourage that wastes from the non-ferrous metals are handled and stored 
in environmentally safe manners to minimize or eliminate releases to the 
environment (as also suggested in the OSPAR Recommendation 98/1 for 
the non-ferrous metals industry). This aspect also relates to the re-
processing of old mining tailings. 

• As regards secondary feedstocks (e.g. scrapped appliances), life cycle 
management (notably separate waste collection) of mercury containing ap-
pliances could be encouraged to minimize mercury inputs to the sector (in 
line with measures mentioned under general waste treatment).  
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3.3 General waste treatment sector 

3.3.1 Relevance 
According to the Arctic Mercury Releases Inventory, the assessed part of the 
waste treatment sector contributed with 15%, or 23 metric tons, of the total re-
ported annual atmospheric mercury releases across the eight Arctic countries 
(157 metric tons per year). Incineration of wastes in itself contributed with 
12%, or 19 metric tonnes per year (ACAP, 2005). 

The 4 waste incineration facilities emitting most mercury across the Arctic 
countries released about 0.7 metric tons/year each (on average). Together, the 4 
largest point sources emitted about 2% of the total reported atmospheric re-
leases from the Arctic countries (ACAP, 2005) for the 1999-2001 timeframe. 

Below is a summary of the coverage of the proposals made in the Arctic Mer-
cury Releases Inventory report (ACAP, 2005) of the four agreements. 

Source category Release reduction options CLRTAP-
HM 

NARAP-Hg Helsinki 
Conven-
tion 

OSPAR 
Conven-
tion 

Release prevention     

Elimination of non-essential intentional mercury uses (products 
and processes) 

(YES)*1 (YES)*1 (YES)*1 (YES)*1 

Dental amalgam: Promote stronger incentives to consumers for 
choosing alternatives 

(NO)*2 (NO)*2 (NO)*2 (NO)*2 

Release reduction     

Mercury specific emission reduction systems on municipal 
waste incineration plants 

YES NO NO NO 

Stricter threshold concentrations for high volume materials 
(packaging etc.) 

NO NO NO NO 

Mercury specific emission reduction systems on hazardous and 
medical waste incineration plants 

YES NO NO NO 

Improve separate collection of waste with high mercury con-
tents 

YES YES YES YES 

Waste treatment 

  

Direct collected hazardous/ medical waste with mercury to 
other treatment than incineration, 

NO*3 YES NO YES 

*1:  Recommendations for products, for which elimination should be considered, are given in the 
agreements, but "a least essential uses" list listing uses according to how readily they can be 
eliminated today, have not been developed.  

*2:  Substitution is addressed, but consumer incentives are not specified as a measure.  

*3:  Not explicitly mentioned. 

3.3.2 Current coverage in assessed agreements 
All three agreements address waste prevention (substitution, minimization), 
separate collection and other product management measures on a recommenda-
tory level. Only the NARAP-Hg addresses cross-media issues in an explicit, 
life-cycle oriented manner. Product bans are mentioned, but not emphasized, 
among the recommended measures. 
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Product controls for alkaline batteries (limits to mercury contents) are men-
tioned by all four agreements, with the Helsinki convention recommending the 
strictest limits (see tables in appendices 1-4). 

CLRTAP-HM 
The Heavy Metals Protocol prescribes limits to atmospheric emissions of mer-
cury from plants incinerating municipal and hazardous waste, but not from in-
cineration of medical waste. See the values in table HM in appendix 1. The 
Protocol recommends mercury-specific best available techniques (BAT) for 
incineration activities. 

The Protocol prescribes limits for the mercury levels in alkaline batteries (in 
annex VI, product control measures). Other mercury containing products are 
addressed in Annex VII which provides guidance on product management 
measures, such as substitution, minimization, labelling, economic incentives, 
voluntary agreements, and collection, recycling or disposal in an environmen-
tally sound manner.  

Besides the above mentioned, the Protocol notes (in annex III) that atmospheric 
emissions may perhaps be reduced by minimizing waste incineration and di-
recting more waste to recycling, composting and properly managed landfills, 
and that research on emissions of mercury from landfills is taking place in sev-
eral UNECE countries. The effect of potentially increased fossil fuel use for 
energy production substituting for the energy recovery from waste incineration 
is not mentioned. 

New data estimate parts of the mercury emissions from municipal landfills in 
North America. The measured air emissions are moderate, but according to the 
authors in-sufficient to describe the full expected releases (Lindberg at al., 
2004; Lindberg, 2004). Air emissions from deposits of waste from non-ferrous 
metal extraction, flue gas cleaning residues and similar secondary wastes have 
not been identified in the literature, and should likely be regarded as un-
accounted for. 

NARAP-Hg 
For incinerator waste streams, the NARAP-Hg states that the parties will "en-
deavour to develop comparable emission standards based on best practices for 
waste incinerators". 

The NARAP-Hg addresses the various waste treatment issues for mercury in a 
more holistic and life-cycle oriented approach, and on a more detailed level, 
than any of the other three agreements. Besides the above mentioned, the Ac-
tion Plan raises a number of very relevant issues, among others, 

• permanent retirement of excess mercury; 

• safe and well documented treatment and disposal of mercury containing 
wastes from combustion, industries and pollution-control operation; 
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• identification and reduction of mercury inputs to waste water treatment 
facilities. 

Helsinki Convention 
The convention recommends limits to atmospheric and aquatic mercury re-
leases from new plants (per 1996) for incineration of household waste. No lim-
its are given for incineration of hazardous or medical waste. General BAT rec-
ommendations (not mercury-specific) are given. 

OSPAR Convention 
The recommendations/decisions of the convention include safe collection and 
recovery of mercury in various product uses, and recommend limits to mercury 
releases to waste water from mercury recovery plants. They also recommend 
prevention of mercury inputs to the waste water treatment sector. Recommen-
dations are given as to the minimization of heavy metal-containing combustion 
residues and by-products from combustion plants, and safe handling and dis-
posal of wastes from extraction of non-ferrous metals. No recommendations are 
given as to reduction of mercury releases from waste incineration. 

3.3.3 Possible measures for consideration 
The following proposals are based on a technical analysis focusing on mercury 
only, and other possible implications of the proposals have not been assessed in 
this study.  

It has not been within the scope of this report to evaluate if the limit values pre-
scribed in agreements will result in further release reductions compared to the 
release situation described in the Arctic Mercury Releases Inventory report. 
Mercury releases from dental clinics and lost teeth may possibly be underesti-
mated in some of the Arctic countries (ACAP, 2005). 

In order to reduce the mercury emissions from this source-category the follow-
ing activities could be considered: 

• Mercury releases from landfilled waste, including associated cross media 
issues, could be investigated further, and considered in the development of 
future measures. 

• Mercury containing products for which suitable alternatives are readily 
available, could warrant stricter control measures through their life cycles, 
in order to further reduce mercury inputs to waste treatment (e.g. medical 
thermometers and automobile switches). 

• Substitution of mercury dental amalgam could be considered  further, 
where appropriate, for example by providing guidance  on possible con-
sumer incentives to use  alternatives where suitable (for example possibly 
by providing less subsidies for amalgam fillings as done in Sweden).  Also 
incentives could be provided to dentists to appropriately manage waste 
amalgam.   
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• Encourage improved life-cycle management of mercury containing prod-
ucts, especially where national systems for separate collection and treat-
ment are not established. 

•  Development and implementation of relevant mercury limits in high vol-
ume materials (packaging etc.) could be considered. 

3.4 Extraction and refining of oil and gas 

3.4.1 Relevance 
The extraction and refining of oil and gas is a source type which has gained 
growing attention in the last years. This source is generally poorly described 
with regard to mercury releases. Mercury concentrations in oil and gas extrac-
tion fields vary quite significantly, and may be low in some countries. But for 
Russia, for example, the available data indicate that oil and gas extraction are 
major mercury release sources. Based on available data, the mobilisation (mer-
cury contents in extracted oil/gas = total outputs) was estimated at 5-50 metric 
tons/year for oil and 8 tons/year for natural gas in the Russian Federation for 
the 2000-2001 timeframe, which are relatively large amounts  in the Arctic 
countries context. As described by ACAP (2004) the fate of the mercury found 
in raw oil and gas is not clear. The data base on this sector also appears limited 
for the other Arctic countries. 

Below is a summary of the coverage of the proposals made in the Arctic Mer-
cury Releases Inventory report (ACAP, 2005) of the four agreements. 

Source category Release reduction options CLRTAP-
HM 

NARAP-Hg Helsinki 
Conven-
tion 

OSPAR 
Conven-
tion 

Other sources Oil and gas extraction: Improve database and investigate op-
tions for release control 

NO YES *1 NO NO 

*1:  NO as regards options for release control. 

3.4.2 Current coverage in assessed agreements 
CLRTAP-HM 
Except for combustion, these sources are not addressed in the Protocol (the 
main mercury outputs likely take place in earlier life cycle steps than combus-
tion). 

NARAP-Hg 
Extraction and refining of oil and natural gas are mentioned among the sources 
for which uniform data collection should be encouraged in order to assess the 
sources' importance. Otherwise these sectors are not addressed. 

Helsinki Convention 
The Conventions recommendations mention limits for mercury in drilling cut-
tings discharged to the sea, in cases where drilling mud is used, and recom-
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mends that such cuttings are treated on land. Otherwise these sectors are not 
addressed. 

OSPAR Convention 
Mercury is not mentioned specifically in the conventions recommendations on 
the oil and gas sector. 

3.4.3 Possible measures for consideration 
The following proposals are based on a technical analysis focusing on mercury 
only, and other possible implications of the proposals have not been assessed in 
this study: 

• Information on mercury releases to all media from extraction and refining 
of mineral oil and natural gas could be developed and shared among all 
Arctic countries. 

• Data on mercury contents in raw oil and gas, and available release esti-
mates, indicate that the oil and gas sector could warrant some action (such 
as regulations or other measures) on mercury for countries where natural 
mercury concentrations in these raw materials are elevated. 

3.5 Chlor-alkali sector 

3.5.1 Relevance 
This is, and has been for the last decades, a much discussed sector in interna-
tional fora, and for a number of years already, the trend has been that chlor-
alkali facilities with mercury cells are being closed or converted to other tech-
nology, and the industry itself recognises that it is an obsolete technology. Sev-
eral facilities still exist in the Arctic countries however, and individually they 
are often sources of substantial mercury releases, even after the notable im-
provements observed in the sector during the last decades. 

Below is a summary of the coverage of the proposals made in the Arctic Mer-
cury Releases Inventory report (ACAP, 2005) of the four agreements. 
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Source category Release reduction options CLRTAP-

HM 
NARAP-Hg Helsinki 

Conven-
tion 

OSPAR 
Conven-
tion 

Convert remaining facilities to mercury-free technology NO*1 NO*2 NO YES Mercury-based 
chlor-alkali pro-
duction Clean-up of sites with mercury contamination NO NO NO YES 

*1:  Conversion is indirectly mentioned in Annex III (BAT) for this sector.  

*2:  It is mentioned in the NARAP-Hg that the given limit for Hg releases from new chlor-alkali facilities 
(0.01 g/tonne Cl2 production capacity) "effectively eliminates chlor-alkali production with the mer-
cury cell process but leaves other production technologies as possible process options". The 
same limit value applies in the CLRTAP-HM (for new facilities only). 

 

3.5.2 Current coverage in assessed agreements 
The sector is addressed to a varying degree in all the four agreements. Mercury 
release limits in the CLRTAP-HM and the NARAP-Hg for new facilities are so 
low that they indirectly prevent the building of any new mercury-cell facilities.    
Nonetheless, it is widely acknowledged today, that new mercury cell facilities 
should not be built. New mercury cell plants are not recommended under the 
OSPAR Convention, and as stated in the 2005 EU Mercury Strategy. (check 
ospar writing)  

However,  chlor-alkali production with mercury cells at existing plants is still a 
significant  driving force in the global production and trade of new and recycled 
mercury, and  this mercury flow  can lead to  mercury pollution both before and 
after its use in chlor-alkali facilities (see discussion in the Global Mercury As-
sessment, UNEP 2002). 

Current work (2006) of the Heavy Metals Protocol Task Force (TF) includes 
the development of proposed emission limit values for mercury from existing 
mercury chlor-alkali plants. Recommended mercury release limits on existing 
facilities in the Helsinki and OSPAR Conventions (see appendices 3 and 4) ap-
pear outdated and are above the actual levels that have been reached in the in-
dustry in for example Western Europe today. Mercury retirement or controlled 
marketing is addressed in the NARAP-Hg, and is also a key issue in the Euro-
pean Commissions Mercury Strategy. (distinguish between member countries) 

3.5.3 Possible measures for consideration 
The following proposals are based on a technical analysis focusing on mercury 
only, and other possible implications of the proposals have not been assessed in 
this study. 

• The encouragement of an explicit ban of new mercury cell facilities for 
chlor-alkali production could be considered. 

• The encouragement  of a phase-out of existing mercury cell facilities, and 
strict mercury release limits during the transition period could be consid-
ered.  It could also be encouraged that these mercury release limits during 
transition are based on total mercury balances for the production unit (in-
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cluding focus on total mercury input per produced amount of chlor-alkali 
products). 

• Encouraging the demonstration and installation of mercury vapour analyz-
ers to continuously monitor the facility ceiling atmospheres, so as to detect 
episodic mercury vapour losses.  

• The retirement of mercury from converted or closed mercury cells, to 
minimize pollution from its re-use, could be encouraged.  

• Share information on best management practices and information on non 
mercury technologies to achieve reduction in mercury consumption and 
emissions in existing chlor- alkali facilities. 

• Encourage improved mercury management at existing mercury cell chlor-
alkali facilities where significant reduction potential remains (Hg contain-
ment, Hg waste management). 

• Development, dissemination and implementation of principles and guide-
lines for environmentally safe decommissioning and/or remediation of 
former sites of chlor-alkali plants. 

3.6 International co-operation and communication 

The Arctic Council could consider further outreach initiatives towards, and co-
operation with, countries outside the arctic region with the aim of reducing 
mercury releases that may reach the Arctic. 

Former Arctic Council communication on mercury pollution to the interna-
tional society has had influence on international agenda as regards mercury. 
The Arctic Countries may likewise have the possibility of influencing current 
considerations of regional initiatives such as the current sufficiency and effec-
tiveness review of the CLRTAP-HM and global initiatives such as UNEP 
Chemicals' Mercury Program, in which decisions regarding the need for further 
global co-operation and global instruments are to be discussed again at UNEP's 
Governing Council meeting in February 2007.  The Arctic Countries can also 
provide expertise and resources for global mercury partnerships (e.g., coal 
combustion, chlor-alkali, products, artesian and small-scale mining, and re-
leases, fate and transport research), as called for by the UNEP Governing 
Council Decision 23/9 IV.  The Decision urged Governments, intergovernmen-
tal and non-governmental organizations and the private sector to develop and 
implement such partnerships, in a clear, transparent and accountable manner, as 
one approach to reducing the risks to human health and the environment from 
the release of mercury. 

3.6 Other possible measures for consideration 
• Improve general mercury management in society using systems of envi-

ronmental control and supervision, e.g. by providing modern analytical 
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equipment and methods for measuring of mercury releases where this has 
not been established.  

3.7 Overview of the coverage of release reduction 
options presented in the Arctic Mercury Releases 
Inventory 

Table 3.2 presents selected options for reduction of mercury releases from the 
Arctic countries given in the Arctic Mercury Releases Inventory, along with an 
overview of the coverage of these options in the existing agreements on mer-
cury. 
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Table 3-2 Overview of the agreements' coverage of specific options for mercury 
release reductions  for various source categories identified  in the Arc-
tic Mercury Releases Inventory. 

Source category Release reduction options CLRTAP-
HM 

NARAP-Hg Helsinki 
Conven-
tion 

OSPAR 
Conven-
tion 

Implement flue gas desulphurization (FGD) on remaining facili-
ties 

(NO)*1 NO(?) NO (YES) 

Implement flue gas cleaning systems optimised for mercury 
capture  

NO NO NO NO 

Implementation of coal wash on remaining facilities NO*1 NO NO NO 

Release prevention     

Switch to other energy sources YES NO NO*2 YES 

Combustion of 
coal 

Reduce of energy consumption YES NO NO YES 

Non-ferrous metal 
production (incl. 
large scale gold) 

Lift remaining facilities to Best Available Techniques standards: 
Establish high efficiency mercury removal steps in all facilities 
or convert production to the direct leach process 

NO NO NO YES 

Risk reduction at old sites (mercury stabilisation?) NO NO NO NO Small scale gold 
extraction 

Promote release reductions at small scale working sites NO NO NO NO 

Release prevention     

Elimination of non-essential intentional mercury uses (products 
and processes) 

(YES)*3 (YES)*3 (YES)*3 (YES)*3 

Release reduction     

Mercury specific emission reduction systems on municipal 
waste incineration plants 

YES NO NO NO 

Stricter threshold concentrations for high volume materials 
(packaging etc.) 

NO NO NO NO 

Mercury specific emission reduction systems on hazardous and 
medical waste incineration plants 

YES NO NO NO 

Improve separate collection of waste with high mercury con-
tents 

YES YES YES YES 

Waste treatment 

Direct collected hazardous/ medical waste with mercury to 
other treatment than incineration, 

NO*4 YES NO YES 

Convert remaining facilities to mercury-free technology NO*5 NO*6 NO YES Mercury-based 
chlor-alkali pro-
duction Clean-up of sites with mercury contamination NO NO NO YES 

Oil and gas extraction: Improve database and investigate op-
tions for release control 

NO YES*7 NO NO 

Dental amalgam: Promote stronger incentives to consumers for 
choosing alternatives 

(NO)*8 (NO)*8 (NO)*8 (NO)*8 

Other sources 

Laboratory chemicals: An example of a mercury application 
where international co-operation could promote use of mercury 
free standards. 

NO YES NO (NO)*9 

*1:  FGD is mentioned as BAT in Annex III to the HM Protocol. Specific goals for implementation of 
FGD may be covered by other CLRTAP protocols. Coal wash is mentioned as BAT in Annex III to 
the HM Protocol. Specific goals for implementation of coal wash are not mentioned.  

*2:  Not specified, if mercury specific emission reduction systems are recommended, but the recom-
mended limit values for atmospheric emissions (0.05 mg/m3) are lower than the ones specified in 
CLRTAP-HM (0.08) where mercury specific emission reduction systems are mentioned in annex 
III on BAT.  

*3:  Recommendations for products, for which elimination should be considered, are given in the 
agreements, but "a least essential uses" list listing uses according to how readily they can be 
eliminated today, have not been developed.  
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*4:  Not explicitly mentioned.  

*5:  The technical aspects of this reduction option are currently being discussed to some extent by  
the CLRTAP-HM Task Force.  

*6:  It is mentioned in the NARAP-Hg that the given limit for Hg releases from new chlor-alkali facilities 
(0.01 g/tonne Cl2 production capacity) "effectively eliminates chlor-alkali production with the mer-
cury cell process but leaves other production technologies as possible process options". The 
same limit value applies in the CLRTAP-HM.  

*7:  NO as regards options for release control.  

*8:  Substitution is addressed, but consumer incentives are not specified as a measure..  

*9:  Substitution addressed, but not the aspect of international co-operation on standards. 
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Appendix 1: Overview of the Heavy Metals 
Protocol to CLRTAP 
The objective of the Heavy Metals Protocol is to control emissions of heavy 
metals caused by anthropogenic activities that are subject to long-range trans-
boundary atmospheric transport and are likely to have significant adverse ef-
fects on human health or the environment.  The Protocol covers cadmium, lead 
and mercury.  Obligations for emissions control focus on the application of best 
available techniques (BAT) and emission limit values to reduce atmospheric 
releases. It is mentioned (in annex III), that precautions should be taken to 
avoid that the implementation of atmospheric pollution control techniques do 
not result in increased water pollution, or other releases from handling of resi-
dues from the pollution control activities.  

Review of the Heavy Metals Protocol is commencing 

At the November 2004 meeting of the Convention’s Executive Body (EB) a 
Task Force on Heavy Metals was established.  As explained in an EB document  
(EB.AIR/2004/3 section 1.6), this Task Force will: 

“Initiate the technical work necessary for the scheduled evaluations of emis-
sions limit values...for existing chlor alkali plants...and medical waste incinera-
tion; 

initiate the technical work necessary for the review of sufficiency and effec-
tiveness of the Protocol taking into account the best available scientific infor-
mation on the effects of depositions of heavy metals, assessments of techno-
logical developments and changing economic conditions; 

prepare annotated chapter headings for the technical components of the review 
of sufficiency and effectiveness; 

initiate the technical work necessary to assess the extent to which a satisfactory 
basis exists for the application of an effects-based approach; 

prepare generic guidelines and/or procedures for the technical review of addi-
tional heavy metals, product control measures or products/product groups that 
may be proposed by Parties for inclusion in the Protocol” 
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The Heavy Metals Protocol requires that emission limit values (ELVs) for ex-
isting chlor-alkali plants and for medical waste incineration be evaluated by 
Parties within two years of the Protocol’s entry into force (i.e. by December, 
2005). The task force completed a review of these ELVs in year 2005.   Some 
of the work collecting information on the status of BAT and limit values in 
these sectors, which was considered in the review, was accomplished in a 
predecessor group, the Heavy Metals Expert Group. 

Guidance in Parties own identification of BAT 
Parties are required to implement BAT "taking into consideration annex 3", 
"for source categories for which Annex III identifies BAT" (article 3, paragraph 
2 (a, c). The Protocol clearly states in Article 12 that "Annexes III and VII are 
of a recommendatory character", and paragraph 1 in annex 3 itself says that 
"this annex aims to provide Parties with guidance on identifying BAT for sta-
tionary sources to enable them to meet the obligations of the protocol". 

Time scale for implementation of BAT and emission limit values 
The time scales for application of emission limit values and best available tech-
niques are: 

New stationary sources: December 2005. (ie two years after entry into force of 
the Protocol) 

Existing stationary sources: December 2011. (ie eight years after entry into 
force of the Protocol) 
(If necessary, this period may be extended for specific existing stationary 
sources in accordance with the amortization period provided for by national 
legislation). 

Exempted countries 
Article 3, paragraph 7, of the Protocol says that countries with a total land area 
above 6,000,000 km2 (applies to USA, Canada and The Russian Federation), 
have the option of not implementing the specified limit values for new and ex-
isting stationary sources and not implementing BAT on existing sources (article 
3, paragraph 2 (b,c,d)), if they can demonstrate, that within 8 years from entry 
into force of the Protocol (December 2011), they have reduced the emissions of 
each of the heavy metals mercury, lead and cadmium from the specified sta-
tionary point source categories (in annex 2) with at least 50% from the level in 
the specified reference year. So far only Canada has announced that it will use 
this paragraph (UNECE, 2004). 

Estimated reduction potential 
The objective of the Protocol is "to control emissions of heavy metals caused 
by anthropogenic activities that are subject to long-range transboundary atmos-
pheric transport and are likely to have significant adverse effects on human 
health or the environment….". 

No quantitative goals for the reductions are mentioned in the Protocol, but in 
1998 TNO (of the Netherlands) estimated that the implementation of the Heavy 
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Metals Protocol would cut European mercury emissions by 20% compared to 
the 1990 level (Berdowski et al, 1998). 

Targeted mercury release sources 
The table below gives an impression of which mercury release sources are cov-
ered by CLRTAP-HM and a simplified summary of applied measures. For each 
stationary source category, the Protocol defines (in its annex II) more closely 
which facility types and sizes are covered (production capacities etc.). Products 
are dealt with in annexes VI and VII. 
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Table 1 Overview of the coverage of the CLRTAP-HM Protocol for mercury 
release sources. 

CLRTAP-HM Limit values for mercury 
(specifically)  

Limit values for particu-
late matter *2 

BAT re-
quirements/r
ecommenda-
tions 

Other measures rec-
ommended 

Combustion installations (>50MW) No 50 mg/m3 General   
Metal ore/concentrate roasting or 
sintering plants, (ferrous, copper, 
lead, zinc, gold, mercury ore/conc.). 

No Sinter plants: 50 mg/m3 
Pellet plants: 
Grinding: 25mg/m3 
Pelletizing: 25 mg/m3 
Total emiss: 40 mg/Mg 
pellets produced 

General/(Hg) 
*6 

  

Non-ferrous metal production 
(copper, lead, zinc, primary and sec-
ondary "smelters" and foundries) *3 

No Cu/Zn production: 20 
mg/m3 
Pb production:10 mg/m3 

(Hg) *6   

Ferrous metal production (primary 
and secondary smelters and foun-
dries) 

No Blast furnaces: 
50 mg/m3 
Electric Arc: 
20 mg/m3 

General   

Cement rotary kilns No 50 mg/m3 General   
Chlor-alkali facilities with the mer-
cury cell process 

Existing plants: No 
New plants 0.01 mg/Mg 
Cl2 produced 

No Hg   

Facilities for incineration or co-
incineration of hazardous or medical 
waste 

Haz. waste incineration: 
0.05 mg/m3 
Med. waste inciner.: No 

10 mg/m3 Hg   

Facilities for incineration or co-
incineration of municipal waste 

0.08 mg/m3 25 mg/m3 Hg   

Intentional use of mercury in alkaline 
batteries (others than button cells) 
*4 

Generally: 0.025% wt/wt 
Hg in batteries. 
For specified extreme 
conditions: 0.05% 

Not applicable No   

Intentional use of mercury in other 
products *5 

   Not applicable No Product management 
measures: Substitu-
tion, minimization, 
labelling, economic 
incentives, voluntary 
agreements, safe col-
lection, recycling or 
disposal of products 

*1:  The source category "Glass manufacturing facilities using lead", which is also targeted in 
CLRTAP-HM, is not included here, because it is generally not considered a mercury release 
source (except indirectly due to electricity consumption based on coal combustion).  

*2:  Unit: mg particulate matter/m3 air at standard conditions defined in Annex V of the Protocol, if 
not otherwise mentioned. Annex V of the Protocol defines specific procedures for measuring and 
monitoring emissions to check for compliance with the given limit values.  

*3:  Copper=Cu, zinc=Zn, lead=Pb.  

*4:  Exemptions: New battery uses are exempted. Button cells are exempted in all cases.  

*5:  Explicitly mentioned product types: Relays, thermostats switches, thermometers, manometers, 
barometers, pressure gauges, fluorescent lamps, dental amalgam, pesticides, paints, other bat-
tery types than alkaline batteries.  

*6:  Limited text on mercury except for primary mercury production and gold production with amalga-
mation technology. See also bulk text. 
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Appendix 2: Overview of the North American 
Regional Action Plan on Mercury (NARAP-Hg) 
The description here is derived from NARAP-Hg-Phase 2, which also embraces 
the elements of an earlier phase 1. 

Being an Action Plan, the NARAP-Hg addresses the various mercury release 
sources in a relatively holistic and life-cycle oriented way, and on a quite de-
tailed level. Generally, it addresses releases to all relevant environmental media 
including waste deposition. The NARAP is non-binding instrument that pro-
vides a strategic framework for action to reduce the exposure of North Ameri-
can ecosystems, fish and wildlife, and especially humans, to mercury through 
the prevention and reduction of anthropogenic releases of mercury to the North 
American environment.  The Mercury NARAP is one of a number of such re-
gional undertakings that stem from the North American Agreement on Envi-
ronmental Cooperation (NAAEC) between the governments of Canada, Mexico 
and the United States of America.  Further information can be found at 
http://www.cec.org/programs_projects/pollutants_health/smoc/smoc-
rap.cfm?varlan=english/. 

 
 
Objectives 
The NARAP-Hg has the following objectives: 

General Ambient Mercury Objective: 
Reduce mercury levels in, and fluxes among, selected indicative environmental 
media in order to approach natural levels and fluxes, thereby preventing or 
minimizing exposure of North American ecosystems, fish and wildlife, and hu-
mans to levels in excess of those that can be attributed to naturally occurring 
levels and fluxes of mercury in environmental media.  

General Mercury Release Objective: 
Recognizing that mercury is a naturally occurring element that can never be 
eliminated from the environment, reduce, or when warranted, target for reduc-
tion through a life-cycle management approach, the sources of anthropogenic 
mercury pollution so as to achieve naturally-occurring levels. 
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General Mercury Use Objective: 
Reaffirming the direction provided in Resolution 95-05, consider initiatives 
such as promotion and use of products and technologies that pose less risk than 
those used at present.  Facilitate product stewardship, product labelling, ex-
tended producer responsibility, use limitations, economic incentives, recycling, 
and, where there is an unreasonable or otherwise unmanageable risk of release 
to the environment or risk to human health, phase-out or ban specific mercury 
uses. 

Targeted mercury release sources 
The table below gives an overview of which mercury release source categories 
are addressed in the NARAP-Hg and a simplified, summarised presentation of 
applied measures. Note that the distribution on different sub-types of measures, 
e.g. "implementation measures" and "encouragement of measures", was made 
here to enhance the analysis, and is not a feature of the NARAP-Hg. For the 
precise and detailed presentation of measures, see the NARAP-Hg, Phase 2 
(North American Implementation Task Force on Mercury, 2000). 
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Table 0-1 Overview of the coverage of the NARAP-Hg for mercury release 
sources 

Recommendations given regarding: Source categories 
targeted for individual 
actions  Implementation of meas-

ures 
Encouragement of 
measures 

Research or development of 
plans or measures 

Data collec-
tion/monitoring 

Combustion installa-
tions (>50MW) 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Electric power genera-
tion (specifically) 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

  develop specific op-
tions/strategies for reductions 
for this sector 

  

Metal ore/concentrate 
roasting or sintering 
plants, (ferrous, copper, 
lead, zinc, gold, mercury 
ore/conc.). 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Non-ferrous metal 
production (copper, 
lead, zinc, primary and 
secondary "smelters" 
and foundries) *3 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Ferrous metal produc-
tion (primary and sec-
ondary smelters and 
foundries) 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Cement rotary kilns Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Facilities for incinera-
tion or co-incineration of 
hazardous or medical 
waste 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

Facilities for incinera-
tion or co-incineration of 
municipal waste 

Endeavour 50% aggregate 
reduction across specified 
major source types for exist-
ing facilities *4 

 develop and implement op-
tions/strategies for reductions 
at new facilities 

 

"Other atmospheric 
emission sources" *1 

      develop uniform 
data collec-
tion/reporting to 
determine sig-
nificance of 
sources 

Automotive vehicle and 
equipment manufacture 

  encourage best prac-
tices; 
substitution; removal & 
collection 

    

Mercury cell chlor-alkali 
sector 

sets emission limits/ban on 
new facilities 

  develop guidelines for de-
commissioning 

monitor industry 
voluntary use 
reduction initia-
tive 

Dry cell battery manu-
facturing 

sets limits on Hg in non-
button alkaline cells 

encourage develop-
ment of mercury-free 
cells/button cells 

    

Switches and relays   encourage substitution; 
separate collection of 
spent items 

awareness programs and 
labelling system 

  

Lamp manufacturing   encourage sound life 
cycle management 

promote low Hg lamps & 
standard for max Hg contents 
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Recommendations given regarding: Source categories 
targeted for individual 
actions  Implementation of meas-

ures 
Encouragement of 
measures 

Research or development of 
plans or measures 

Data collec-
tion/monitoring 

Health and dental care   promote advocacy 
programs for release 
reductions in dental 
sector 

programs for development of 
alternatives, reductions and 
elimination 

  

"Cultural and artisanal 
uses" *2 

educational programs; 
consider options to eliminate 
use 

    identify popula-
tions using Hg 

"Analytical, testing, 
measurement, calibra-
tion and educational" 

promote training; 
assess and implement feasi-
ble alternatives in public 
facilities, 

 assist inventory prog. for 
stores of Hg; feasibility of 
mercury-free standards 

  

Wastes from combus-
tion, industrial proc-
esses and pollution 
control operations 

  encourage programs to 
minimize releases in 
waste storage, han-
dling; treatment, recov-
ery, stabilization and 
retirement (of Hg); 
public waste manage-
ment records 

review of national reporting 
mechanisms on ultimate fate 
of Hg wastes 

  

Incinerator waste 
streams *3 

develop/coordinate pollution 
prevention programs, source 
separation programs, emis-
sion standards for waste 
incinerators 

     

Wastewater treatment  develop techniques to 
reduce Hg releases 
from output sludge & 
effluents 

develop policies, programs for 
identifying and reducing Hg 
inputs to W.W.-treatment 
plants 

 

Hg collection, handling 
and retirement 

encourage collection depots 
and incentives for collection, 
recycling, & retirement of Hg 
and Hg devices 

   

*1:  Motor vehicles, electronic assembly, residential wood burning, petroleum and gas extraction and 
processing, landfill leachate/gas, iron/steel processing, steel scrap recycling, smelting, min-
ing/taconite production, device manufacturing, crematoriums.  

*2:  Cultural uses, apparel, jewellery, children's toys and games etc.  

*3:  Assumed here to apply to incineration of municipal waste, hazardous waste and medical waste. 
*4: An aggregate goal for all major stationary mercury source categories - including this source - 
listed in Annex 1 to the NARAP-Hg (means that as long as the sum of releases from these source 
categories are reduced by 50%, an individual source category need not reach 50% reduction; the 
sources included are identical to the list of major stationary sources in the CLRTAP-HM. No spe-
cific technical or management means to achieve the target are specified, but specific recommen-
dations are to be developed according to the NARAP-Hg. 
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Appendix 3: Overview of the Helsinki 
Convention 
In 1998 HELCOM established an objective with regard to hazardous sub-
stances and a strategy to implement the objective, through the adoption of 
HELCOM Recommendation 19/5. The objective is to prevent pollution of the 
Convention Area by continuously reducing discharges, emissions and losses of 
hazardous substances towards the target of their cessation by the year 2020, 
with the ultimate aim of achieving concentrations in the environment near 
background values for naturally occurring substances and close to zero for 
man-made synthetic substances. A total of 42 chemicals have so far been se-
lected by HELCOM for immediate priority action, including mercury and its 
compounds. 

The Helsinki Convention focuses on the protection of the aquatic environment 
of the Convention area. Its recommendations are in many cases based on a life 
cycle approach and often relates to all environmental media. They do, however, 
not appear to aim at addressing all the major sources of mercury releases to the 
atmosphere. 

Targeted mercury release sources 
HELCOM has adopted a number of recommendations relating to mercury. The 
table below shows which mercury release sources are covered and give a sim-
plified overview of the character of the recommendation (see detailed recom-
mendations at: http://www.helcom.fi/recommendations/reclist.html). 
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Table 0-1 Overview of the coverage of mercury release sources in the recommen-
dations issued under the Helsinki Convention. 

Helsinki Convention Limits BAT rec-
ommen-
dations *1 

Other measures Rec 
no. 

Dentistry   Waste collection; development of 
alternatives; substitution; compliance 
reporting 

6/4 

Use of scrap material in the iron 
and steel industry 

Suspended solids in water;  
PM to air: 50 mg/m3 (10 if recom-
mended filters applied) 

General Avoid Hg in devices ending up in 
scrap; reduce atmospheric release; 
reporting 

24/4 

Batteries containing heavy met-
als (mercury, cadmium, lead) 

0,0005% Hg wt/wt in batteries (2% for 
button cells) 

No Substitution; labelling; collection; 
recovery or safe disposal; compli-
ance reporting 

24/2 

Incineration of household waste New plants (1996): 
Exhaust gas: 0,05 mg Hg/m3 
Water discharges:15 mg Hg/tonne 
incinerated waste 

General Reduction/elimination of Hg in prod-
ucts and materials; collection and 
separation; reporting, etc. 

16/8 

Production of fertilizers In product: 
NP, NPK: 0,003 g Hg/tonne 
P, PK, phosphorous acid: 0,01 g 
Hg/tonne 

General  17/6 

Offshore activities Discharge of drilling cuttings from drill-
ing mud use: 1mg Hg/kg whole mud 

General Treat drilling cuttings from drilling 
mud use safely on land; reporting 

18/2 

Light sources and electrical 
equipment 

Hg in lamps: 5-6-10 mg/unit in fluores-
cent lamps, depending on type and 
effect. High pressure Na-vapour 
lamps: 20-40 mg/unit, depending on 
type and effect 

No Substitution; minimization; collection; 
recovery; eco-labelling; compliance 
reporting 

23/4 

Chlor-alkali industry Water discharges: 1 g Hg/tonne Cl2 
production capacity 
Air emissions: 2 g Hg/t Cl2 p.c. 
H2 gas: 0,2 2 g Hg/t Cl2 p.c. 
Alkali product: 0,3 mg Hg/l prod. 

No details  23/6 

Metal surface treatment In waste water: 0.05 mg Hg/l General Substitution 23/7 

Chemical industry In waste water: 0.05 mg Hg/l General  23/11 

Production of textiles  General Elimination of Hg-based biocides 23/12 

*1:  "General" means that the recommendations given relate to several pollutants and not for mercury 
specifically. 
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Appendix 4: Overview of the OSPAR 
Convention 
The Hazardous Substances Strategy of the OSPAR Convention sets the objec-
tive of preventing pollution of the maritime area by continuously reducing dis-
charges, emissions and losses of hazardous substances, with the ultimate aim of 
achieving concentrations in the marine environment near background values for 
naturally occurring substances and close to zero for man-made synthetic sub-
stances. Mercury and its compounds are among the hazardous substances pri-
oritised under the strategy. 

As its timeframe, the Hazardous Substances Strategy further declares that the 
Commission will implement this Strategy progressively by making every en-
deavour to move towards the target of the cessation of discharges, emissions 
and losses of hazardous substances by the year 2020.  

Targeted mercury release sources 
The OSPAR Commission has adopted a number of recommendations relating 
to mercury. The table below shows which mercury release sources are covered 
and give a simplified overview of the character of the recommenda-
tions/decisions (see detailed recommendations at: www.ospar.org, choose 
"Hazardous Substances"). 
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Table 1 Overview of the coverage of mercury release sources in the recommen-
dations and decisions issued under the OSPAR Convention. 

OSPAR Convention Limits BAT rec-
ommen-
dations *1 

Other measures Rec/Dec 
no. *2 

Crematoria (dental amalgam)  Hg  R2003/4 

Non-ferrous metal primary indus-
try (Zn, Cu, Pb,Ni) 

 Hg  R98/1 

Large combustion plants (>50 
MW) 

 General Fuel choice, HM reduction in emis-
sions, by-products and combustion 
wastes 

R97/2 

Electroplating 0,05 mg Hg/l waste water General Substitution R92/4 

Dentistry   Substitution, amalgam separators, 
recovery 

R89/3, 
R93/2 

Secondary steel production   Prevent Hg input to scrap metal R91/3 

Chlor-alkali production (Hg 
based) 

Air emissions including from hydrogen 
releases/combustion: 2g Hg/tonne Cl2 
capacity; 

Releases to water: 0.5 g Hg/tonne Cl2 
capacity 

 Phase-out of existing plants no later 
than 2010 

D90/3; 
D80/2 
and 
earlier 
D/R 

Batteries Alkaline batteries for prolonged use in 
extreme conditions: 0.05% Hg wt/wt; 

Other alkaline batteries: 0.025% Hg 
wt/wt. button cells exempted 

 Substitution, collection, labelling D90/2 

Electrical equipment and control 
instruments 

  Substitution, recycling R89/3 

Laboratory uses   Substitution, waste collection, recy-
cling, waste water treatment 

R89/3 

Pesticides   Substitution R89/3 

VCM production with Hg cata-
lysts 

0,05 mg Hg/l effluent; 
0,1 g Hg/tonne VCM production capac-
ity 

  D85/1 

Other chemical production using 
Hg catalysts 

0,05 mg Hg/l effluent; 
5 g Hg/kg Hg 

  D85/1 

Production of Hg catalysts for 
VCM synthesis 

0,05 mg Hg/l effluent; 
0,7 g Hg/kg Hg processed 

  D85/1 

Manufacture of other organic 
and inorganic Hg compounds 

0,05 mg Hg/l effluent; 
0,05 g Hg/kg Hg processed 

  D85/1 

Manufacture of primary batteries 
containing Hg 

0,05 mg Hg/l effluent; 
0,03 g Hg/kg Hg processed 

  D85/1 

Mercury recovery plants 0,05 mg Hg/l effluent;   D85/1 

Extraction and refining of non-
ferrous metals 

0,05 mg Hg/l effluent;   D85/1 

Plants for treatment of toxic 
wastes containing Hg 

0,05 mg Hg/l effluent; 
 

  D85/1 

Sewage sludge   Reduce HM input at source R80/1 

*1:  "General" means that the recommendations given relate to several pollutants and not for mercury 
specifically. "Hg" means that the recommendations given relate to mercury specifically.  

*2:  Recommendations (Rec, R); Decisions (Dec, D), according to the terminology of the OSPAR 
Commission (as displayed at www. ospar.org, Oct. 2004). The first digits of the number refers to 
the year of adoption, e.g. Recommendation 98/1 was adopted in 1998. 
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Appendix 5: Comparative overview of 
agreements 
The table below gives an indicative comparable overview of the coverage of 
mercury in existing agreements discussed in this report, organised according to 
sources addressed in the CLRTAP. 

Table 1 Overleaf: Comparison of all mercury release sources addressed by the 
agreements CLRTAP-HM / NARAP-Hg / Helsinki Convention / OSPAR 
Convention 

 CLRTAP-HM NARAP-Hg Helsinki Convention OSPAR Convention 

Industrial sources    

Combustion installations (>50MW) Combustion installations (>50MW); 
electric power generation ad-
dressed specifically 

 Large combustion plants 
(>50 MW) 

Metal ore/concentrate roasting or 
sintering plants, (ferrous, copper, 
lead, zinc, gold, mercury ore/conc.). 

Metal ore/concentrate roasting or 
sintering plants, (ferrous, copper, 
lead, zinc, gold, mercury 
ore/conc.). 

 Non-ferrous metal produc-
tion (Zn, Cu, Pb, Ni) 

Non-ferrous metal production (cop-
per, lead, zinc, primary and secon-
dary "smelters" and foundries) *3 

Non-ferrous metal production 
(copper, lead, zinc, primary and 
secondary "smelters" and foun-
dries) *3 

 Non-ferrous metal produc-
tion (Zn, Cu, Pb, Ni) 

  Offshore activities  

Ferrous metal production (primary 
and secondary smelters and foun-
dries) 

Ferrous metal production (primary 
and secondary smelters and foun-
dries) 

Use of scrap material in 
the iron and steel industry 

Secondary steel production 

Cement rotary kilns Cement rotary kilns   

Chlor-alkali facilities with the mercury 
cell process 

Mercury cell chlor-alkali sector Chlor-alkali industry Chlor-alkali production 

  Metal surface treatment Electroplating 

  Production of textiles (bio-
cide use) 

 

  Chemical industry Chemical industry *11 

Waste treatment    

Facilities for incineration or co-
incineration of hazardous or medical 
waste 

Facilities for incineration or co-
incineration of hazardous or medi-
cal waste. + Incinerator waste 
streams *9 
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 CLRTAP-HM NARAP-Hg Helsinki Convention OSPAR Convention 

Facilities for incineration or co-
incineration of municipal waste 

Facilities for incineration or co-
incineration of municipal waste. 
+ Incinerator waste streams *9 

Incineration of household 
waste 

 

 Wastes from combustion, industrial 
processes and pollution control 
operations 

 Large combustion plants; 
Non-ferrous metal produc-
tion 

 Wastewater treatment  Sewage sludge 

(collection etc. incl. under some 
other measures) 

Hg collection, handling and retire-
ment 

(collection etc. incl. under 
some other measures) 

(collection etc. incl. under 
some other measures) 

Products/Processes    

Intentional use of mercury in alkaline 
batteries (others than button cells) *4 

Dry cell battery manufacturing Batteries containing heavy 
metals (mercury, cad-
mium, lead) 

Batteries containing mer-
cury and cadmium 

Intentional use of mercury in other 
products *5 

Programs & policies to reduce & 
eliminate use in processes, opera-
tions, & products throughout life 
cycle   

 

 Laboratory uses 

 Health and dental care Dentistry Dentistry 

 Lamp manufacturing Light sources and electri-
cal equipment 

Electrical equipment 

 Switches and relays  Electrical equipment 

  Production of fertilizers  

 Automotive vehicle and equipment 
manufacture 

  

 "Cultural and artisanal uses" *8   

 "Analytical, testing, measurement, 
calibration and educational"  

 

  

*1: The source category "Glass manufacturing facilities using lead", which is also targeted in 
CLRTAP-HM, is not included here, because it is generally not considered a mercury release 
source (except indirectly due to electricity consumption based on coal combustion).  

*2:  Unit: mg particulate matter/m3 air at standard conditions defined in Annex v of the Protocol, if 
not otherwise mentioned. Annex V of the Protocol defines specific procedures for measuring and 
monitoring emissions to check for compliance with the given limit values.  

*3:  Copper=Cu, zinc=Zn, lead=Pb.  

*4:  Exemptions: New battery uses are exempted. Button cells are exempted in all cases.  

*5:  Explicitly mentioned product types: Relays, thermostats switches, thermometers, manometers, 
barometers, pressure gauges, fluorescent lamps, dental amalgam, pesticides, paints, other bat-
tery types than alkaline batteries.  

*6:  Limited text on mercury except for primary mercury production and gold production with amalga-
mation technology. See also bulk text.  

*7:  An "observation list" of sources to be monitored but not targeted for immediate action: Motor vehi-
cles, electronic assembly, residential wood burning, petroleum and gas extraction and processing, 
landfill leachate/gas, iron/steel processing, steel scrap recycling, smelting, mining/taconite produc-
tion, device manufacturing, crematoriums.  

*8:  Cultural uses, apparel, jewellery, children's toys and games etc.  

*9:  Assumed here to apply to incineration of municipal waste, hazardous waste and medical waste.  

*10:  Chemical industry, incl. specifics on VCM production and other Hg catalyst use, Hg compounds 
production including Hg catalysts production. 
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Appendix 6: Agreements overview prepared by 
USA and Canada 
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* EXAMPLES OF MULTI-JURISDICTIONAL ENVIRONMENTAL AGREEMENTS PERTAINING TO MERCURY 

The attached draft Tables are meant as an aid to discussions and not in any way as a recommendation of one approach over another.  
 
In addition to examples of multi-jurisdictional efforts, information on national activities will also inform the discussion. In this regard country submissions to 
the UNEP Global Mercury Assessment are an excellent resource. 

Agreement / Initia-
tive 

Legal Status Website Geographic Cover-
age 

Status / Timeframe Objective Goals / Obligations Other Features 

LRTAP Conven-
tion Heavy Metals 
Protocol (cad-
mium, lead and 
mercury) 

A binding agree-
ment under the 
UNECE Conven-
tion on Long 
Range Trans-
boundary Air Pol-
lution 

www.unece.org/e
nv/lrtap/ 
www.unece.org/e
nv/hm/welcome.
html 
 

Parties come from 
the UNECE Region 
: Europe, US, Can-
ada 

Entered into force 
December 29, 2003. 

To control emissions of 
heavy metals (Hg, Pb, 
Cd) caused by anthro-
pogenic activities that 
are subject to long-
range transboundary 
atmospheric transport 
and are likely to have 
significant adverse ef-
fects on human health 
or the environment. 

Reduce total annual emis-
sions vis-a-vis a reference 
year (1990) 
 
Apply BAT and limit 
values to new and existing 
sources 
 
Apply product  control 
measures and consider 
applying product man-
agement measures 
 
Develop and maintain 
emissions inventories 

Article 4 : Exchange of Infor-
mation and Technology 

Article 5 : Strategies, Policies, 
Programmes and Measures (to 
be developed by Parties in order 
to discharge their obligations) 

Article 6 : Research Develop-
ment and Monitoring 

Article 7 : Reporting 

Article 8 : Calculations (of 
transboundary fluxes and depo-
sitions of heavy metals within 
geographical scope of EMEP) 

Article 9 : Compliance 

Article 10 : Reviews (eg of 
sufficiency and effectiveness of 
the Protocol) 

Article 11 : Settlement of Dis-
putes 

Article 13 : Amendments to the 
Protocol 
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Agreement / Initia-
tive 

Legal Status Website Geo-
graphic 

Coverage 

Status / 
Timeframe 

Purpose Objectives Action Plan Elements Other Features 
 

North American 
Commission for 
Environmental 
Cooperation Mer-
cury Action Plan 

A non-binding 
instrument that 
provides a frame-
work for action on 
mercury within 
North America. 

www.cec.
org/progr
ams_pro-
jects/poll
utants_he
alth/smoc
/smoc-
rap.cfm?
var-
lan=engli
sh 

Canada, 
US and 
Mexico 

Phase I 
approved in 
1997. 
 
Phase II 
commenced 
in 2000. 

“To provide the 
governments with 
a path forward...to 
reduce the expo-
sure of North 
American ecosys-
tems, fish and 
wildlife, and es-
pecially humans, 
to mercury 
through the pre-
vention and re-
duction of anthro-
pogenic releases 
of mercury to the 
North American 
environment.” 
 
 

1. General Ambient Mercury 
Objective: 

“Reduce mercury levels in, and 
fluxes among, selected indica-
tive environmental media in 
order to approach natural levels 
and fluxes, thereby preventing 
or minimizing exposure of 
North American ecosystems, 
fish and wildlife, and humans to 
levels in excess of those that 
can be attributed to naturally 
occurring levels and fluxes of 
mercury in environmental me-
dia.”  

2. General Mercury Release 
Objective: 

“Recognizing that mercury is a 
naturally occurring element that 
can never be eliminated from 
the environment, reduce, or 
when warranted, target for re-
duction through a life-cycle 
management approach, the 
sources of anthropogenic mer-
cury pollution so as to achieve 
naturally-occurring levels.” 

3. General Mercury Use Objec-
tive: 
“Reaffirming the direction pro-
vided in Resolution 95-05, con-
sider initiatives such as promo-
tion and use of products and 

1. Management of 
atmospheric emis-
sions; eg. 50% reduc-
tion in emissions by 
2006 
 
2. Management of 
process, operations 
and products; 
 
3. Mercury waste 
management ap-
proaches; 
 
4. Research, monitor-
ing, modeling, as-
sessment and invento-
ries; 
 
5. Communication 
activities; 
 
6. Implementation and 
compliance. 

References the major stationary 
source categories of the LRTAP 
Protocol 
 
A separate NARAP for Envi-
ronmental Monitoring and As-
sessment 
 
Acknowledges effectiveness of 
building on existing commit-
ments at the national and inter-
national levels.   
 
Acknowledges opportunities 
and advantages of looking be-
yond the CEC region to the 
"extended Americas", for ex-
ample in terms of capacity 
building.   
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technologies that pose less risk 
than those used at present.  
Facilitate product stewardship, 
product labeling, extended pro-
ducer responsibility, use limita-
tions, economic incentives, 
recycling, and, where there is an 
unreasonable or otherwise un-
manageable risk of release to 
the environment or risk to hu-
man health, phase-out or ban 
specific mercury uses.” 

' 

Agreement / Initia-
tive 

Legal 
Status 

Website Geographic 
Coverage 

Status / Timeframe Purpose Objectives Action Plan Elements Other Features 
 

New England Gov-
ernors / Eastern 
Canadian Premiers 
Mercury Action 
Plan 

 www.negc.org    Regional emissions reduc-
tions of 50% by 2003 and 
75% by 2010.  Also, 
source reduction and safe 
waste management, iden-
tification and quantifica-
tion of sources, monitor-
ing of deposition patterns 
and development of envi-
ronmental indicators. 

  

' 
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Agreement / Initia-

tive 
Legal Status Website Geographic 

Coverage 
Status / 

Timeframe 
Purpose Objectives Action Plan Ele-

ments 
Other Features 

 
Great Lakes Bina-
tional Toxics Strat-
egy Mercury Work-
Group 

 www.epa.gov/Region5/air/mer-
cury/mercury.html 
 

Great Lakes 
States and 
Province of 
Ontario 

  Canada’s challenge is 
to seek by 2006, a 90 
percent reduction in the 
release of mercury, or 
where warranted the 
use of mercury, from 
polluting sources re-
sulting from human 
activity in the Great 
Lakes Basin. (Baseline 
year 1988) 

  

'
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Appendix 7: EU Hg Strategy proposal + 
overview of existing regulation 
This appendix provides an overview of the EU January 2005 Mercury Strategy 
proposal elaborated by the European Commission, as well as a 2004 overview 
of existing regulation of mercury in the European Union summarised by the 
European Commission. 

The EU Mercury Strategy proposal 
The strategy is a Commission proposal based on a call for such a strategy from 
the Ministerial Council, a stakeholder consultation and a so-called extended 
impact assessment. The strategy proposal will be considered for endorsement 
by the Council of Ministers and the European Parliament. The proposal pro-
vides “a coherent strategy with measures to protect human health and the 
environment from the release of mercury based on a life-cycle approach, 
taking into account production, use, waste treatment and emissions. The 
strategy also provides a basis for the Community’s input to international de-
bate on mercury at the UNEP Governing Council in February 2005" (Euro-
pean Commission, 2005). 

The strategy discusses the challenges regarding mercury and proposes a se-
ries of specific actions to address these challenges beyond the scope of ex-
isting regulation. The strategy should be seen in the light of the existing EU 
regulation of mercury (see summary below). The full strategy text and other 
related documents are available from the mercury web page of the European 
Commission: 
http://europa.eu.int/comm/environment/chemicals/mercury/index.htm 

Objectives 
The strategy has the following objectives:  
• Reducing mercury emissions. 
• Reducing the entry into circulation of mercury in society by cutting supply 

and demand. 
• Resolving the long-term fate of mercury surpluses and societal reservoirs 

(in products still in use or in storage). 
• Protecting against mercury exposure. 
• Improving understanding of the mercury problem and its solutions. 
• Supporting and promoting international action on mercury. 
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Targeted mercury release sources 
The prioritised actions of the strategy address some of the release reduction op-
tions identified in the Arctic Mercury Releases Inventory. 

The table below gives an overview of which mercury release source categories 
are addressed in the EU Mercury Strategy and a simplified, summarised presen-
tation of proposed measures. The measures here should be seen in connection 
with existing EU regulation on mercury (see summary below). For the precise 
and detailed presentation of measures, see the full strategy text and other re-
lated documents on the mercury web page of the European Commission: 
http://europa.eu.int/comm/environment/chemicals/mercury/index.htm. 

Table 1 Overview of mercury release sources covered by the EU Mercury Strat-
egy proposal 

Source category 
 

Proposed implementa-
tion of measures 

Proposed research, or development of plans or measures 

Coal combustion plants (>50 
MW boiler capacity) 

 Assess effects on Hg of IPPC directive and sulphur limits, and con-
sider if Hg specific limits are needed 

Small scale coal combustion  Study options for Hg abatement 

Metals, cement and chemi-
cals industries 

 Assess effects on Hg of IPPC directive, and consider if Hg specific 
limits are needed 

Dental amalgam; 

and crematoria 

 Review member states implementation of waste directives as re-
gards correct treatment of dental amalgam waste; 
consider additional regulatory measures (in life cycle of dental amal-
gam); 

Encourage member states to control (/assess significance of) Hg 
emissions form crematoria 

Electrical and electronic 
medical devices and moni-
toring and control instru-
ments 

Restrictions due 
through inclusion in the 
RoHS Directive *1 

 

Measuring and control 
equipment (non-electrical *2) 

Restrict the marketing 
for consumer use and 
healthcare 

 

Other products  Study few remaining products (others than the above mentioned) 

Mercury exports Phase out the export of 
mercury from the Com-
munity by 2011 

 

Releases from excess mer-
cury from chlor-alkali Hg 
cells 

 Assess options for storage of excess mercury from chlor-alkali in-
dustry; seek agreement with the industry; 

Mercury in waste products 
circulating in society 

 Study fate of mercury in products already in circulation in society 
(consider collection improvements and mercury retirement) 

*1:  The "RoHS" Directive 2002/95/EC of the European Parliament and of the Council of 27 January 
2003 on the restrictions of the use of certain hazardous substances in electrical and electronic 
equipment.  

*2:  Such as thermometers, blood pressure gauges and barometers. Do not fall under the scope of the 
RoHS Directive which covers only electrical/electronic appliances. 

 

Besides the actions listed above, the strategy presents a number of actions on 
health protection and research programs, as well as the following actions relat-
ing to international cooperation on the mercury issue: 
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• "The Community, Member States and other stakeholders should pursue 
input to international fora and activities, and bilateral engagement and pro-
jects with third countries, including technology transfer, to address the 
mercury problem. 

• The Commission will consider establishing a specific funding scheme for 
research and pilot projects to reduce mercury emissions from coal combus-
tion in countries with a high dependency on solid fuels, e.g. China, India, 
Russia, etc., similar to the CARNOT programme that promotes the clean 
and efficient use of solid fuels. 

• The Community should promote an initiative to make mercury subject to 
the PIC procedure of the Rotterdam Convention. 

• The Community and Member States should continue to support work un-
der the Heavy Metals Protocol to the UNECE Convention on Long Range 
Transboundary Air Pollution. 

• The Community, Member States and other stakeholders should also sup-
port the UNEP Global Mercury Programme, e.g. through review of materi-
als and provision of technical knowledge and human and financial re-
sources. 

• The Community and Member States should support global efforts contrib-
uting to reduced use of mercury in the gold mining sector, e.g. the 
UNDP/GEF/UNIDO Global Mercury Project. They will also consider pos-
sibilities to support individual developing countries through the various in-
struments related to development cooperation assistance, taking national 
strategies for development into account. 

• To reduce mercury supply internationally, the Community should advocate 
a global phase-out of primary production and encourage other countries to 
stop surpluses re-entering the market, under an initiative similar to that of 
the Montreal Protocol on substances that deplete the ozone layer. To sup-
port this objective, the envisaged amendment of Regulation (EC) No. 
304/2003 would phase out the export of mercury from the Community by 
2011". 

Analysis of existing mercury regulation in the EU 
The following overview table analyses the coverage of various aspects of the 
mercury problem in existing EU Community legislation. The table was pre-
pared by the European Commission in 2004 for use in the development of the 
above mentioned Mercury Strategy, and is presented in the Extended Impact 
Assessment prepared for the Strategy (from EC, 2005; read table carefully; 
some white rows split single-subject rows un-intentionally).
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Appendix 8: Brief description of the UNEP 
Mercury Program 
The following text is adapted for the purpose of this report from UNEP Chemi-
cals mercury programme homepage (accessed Jan. 2006, at 
www.chem.unep.ch/mercury/). 

The UNEP Governing Council concluded, at its 22nd session in February 2003, 
after considering the key findings of the Global Mercury Assessment report, 
that there is sufficient evidence of significant global adverse impacts from mer-
cury to warrant further international action to reduce the risks to humans and 
wildlife from the release of mercury to the environment. The Governing Coun-
cil decided that national, regional and global actions should be initiated as soon 
as possible and urged all countries to adopt goals and take actions, as appropri-
ate, to identify populations at risk and to reduce human-generated releases. 

The Governing Council requested UNEP, in cooperation and consultation with 
other appropriate organizations, to facilitate and conduct technical assistance 
and capacity building activities to support the efforts of countries to take action 
on mercury pollution. 

In response to this request, UNEP established a mercury programme within 
UNEP Chemicals, which was strengthened by the Governing Council at its 
23rd session.  Among the priority activities of the UNEP mercury programme 
in 2005/2006 are raising awareness of the nature of mercury pollution prob-
lems, among other through regional awareness-raising workshops and assisting 
countries to identify and understand any mercury problems in their countries 
and implement action to mitigate them; developing guidance materials and 
toolkits; developing a clearinghouse for mercury-related information, with rele-
vant information distributed via internet as well as other media; and supporting 
Governments and other stakeholders to develop and implement partnerships, in 
a clear, transparent and accountable manner, as one approach to reducing the 
risks to human health and the environment from the release of mercury to the 
environment. 

The UNEP Governing Council continued to discuss the need for further meas-
ures to address the global adverse impacts of mercury on health and the envi-
ronment at its 23rd session 21 - 25 February 2005.  Information on preparations 
for these discussions and the meeting documents relevant to chemicals man-
agement are available on the UNEP website. 
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The Governing Council adopted an omnibus decision on chemicals manage-
ment, decision 23/9, embracing several elements of international cooperation 
on chemicals. 

With regard to mercury, the decision strengthens the UNEP mercury pro-
gramme, requests UNEP to develop a report on the supply, trade and demand 
for mercury on the global market for consideration at the 24th session of the 
Governing Council (in February 2007) and calls for partnerships between Gov-
ernments and other stakeholders as one approach to reducing risks to human 
health and the environment from the release of mercury to the environment. 
The Governing Council urged through its decision Governments, intergovern-
mental, non-governmental organizations and the private sector to develop and 
implement such partnerships, in a clear, transparent and accountable manner 
and to take immediate actions to reduce the risks to human health and the envi-
ronment posed on a global scale by mercury in products and production proc-
esses. Governments were invited to identify priority partnerships areas as soon 
as possible, with the goal of identifying a set of pilot partnerships by 1 Septem-
ber 2005. As of January 2006, workshops and/or projects are underway under 
the chlor-alkali, mercury reductions in products, and artisanal and small-scale 
gold mining, and coal combustion partnerships. Many countries have submitted 
communication to UNEP on their interests in partnerships. 

The Governing Council will again consider progress and assess, at the 24th ses-
sion of the Governing Council in February 2007, the need for further action on 
mercury, considering a full range of options, including the possibility of a 
global legally binding instrument, partnerships, and other actions. 
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