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Note by the Secretariat

1. The Governing Council of the United Nations Environment Programme (UNEP), by its decision  24/3 IV, paragraph 24 on chemicals management, requested the Executive Director to prepare a report, drawing on, among other things, ongoing work in other forums addressing:
Atmospheric emission

(a)
Best available data on mercury emissions and trends including where possible an analysis by country, region and sector, including a consideration of factors driving such trends and applicable regulatory mechanisms;

(b)
Current results from modelling on a global scale and from other information sources on the contribution of regional emissions to deposition which may result in adverse effects and the potential benefits from reducing such emissions, taking into account the efforts of the Fate and Transport partnership established under the United Nations Environment Programme mercury programme.
2. UNEP cooperated with the Arctic Monitoring and Assessment Programme working group under the Arctic Council to develop a report focusing on the anthropogenic atmospheric emissions of mercury.

3. The Executive Director, in his letter of 24 April 2007 to Governments and intergovernmental and non-governmental organizations, requested information to assist in preparing the report. Information submitted is available on the mercury programme website (http://www.chem.unep.ch/MERCURY/), and was used in preparing the draft report.  

4. Input from the mercury air transport and fate research partnership area under the UNEP Global Mercury Partnership has come through the direct involvement of experts as co-authors and through the partnership draft report made available in mid-March 2008. The work has also built, where possible, on work undertaken for other forums that is directly relevant to this context, together with scientific peer‑reviewed literature.

5. The draft report was made available for comment via the website in June 2008. Comments received are under consideration and a revised version of both the draft UNEP report and the draft detailed technical report will be posted on the website.

6. The draft executive summary has been provided in the annex to the present note for the information of the working group at its second meeting. It is presented without formal editing.

7. The final report will be submitted to Governing Council at its twenty-fifth meeting. 
Annex
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Introduction
In 2007, the Governing Council (GC) of the

United Nations Environment Programme
(UNEP) through its Decision 24/3 requested the
Executive Director of UNEP:
to prepare a report, drawing on, among other
Ibingx, ongoing work in other ﬁrurm ﬂddrfxxing’
Atmospheric emission
(@) Best available dara on mercury atmospheric
emissions and trends including where possible an
mm/yxix by country, region and sector, inf/uding
a consideration of factors driving such trends and
ﬂpp/ifﬂb/e rfgu/ﬂmry mechanisms;

(&) Current results from modelling on a global
scale and from other information sources on the
contribution of regional emissions to deposi-
tion which may result in adverse effects and the
potmtiﬂ/ bemﬁtx ﬁom rfa[ufing such emissions,
taking into dccount the efforts of the Fate and
Transport partnership established under the
United Nations Environment Programme mer-

mryprogmmme,

Mercury and compounds containing mercusy-are
toxic for humans and for the environment As a
naturally occurring clement, mercury has always$
been present in the environment. Human activity,
particuiariy since the start of the indistrial age,
has mobilized mercury in addition/to*that already
in circulation naturally. Mercury/is gasily trans-
ported by air and water. In its gaSeous clemental
form, mercury has a long atfitspheric lifetime
(6-18 months) which means it €an be transported
around the giobe, hence/ts characterization as

a ‘global pollutant. Atmespheric mercury is de-
posited in various ways to the ground and water.
After deposition, some ofithe mercury can be
transformed, primariiy by microbial action, into
methylmercury. Methylmercury bio-accumulates
and bio-magniﬁes in food webs, resuiting in
increased concentrations in organisms higher in

Ii’lé fOOd Wéb. FOI‘ IhCSC reasons, mercury remains

an important subject of global pollugion &entrol
efforts.

UNEP’s 2002 Global Mercusly Assessment
examined the reasons for concern abofit mercury,
its toxicology for humans and@%the environment,
sources and levels of envirénmicntal mercury, and
the prospects for policy a€tions. It relied on the
best available information at that time, which

were primarily data from 1995 and before.

In responsc tofthe/2007 UNEP GC request,
this report Global Atmibspheric Mercury Assessment:
Sources, Emissions dnd Transport and the related
Technical Background Report to the Global Atmo-
spheric Mércury Assessment address atmospheric
cmissions (foedsing on anthropogenic cmissions),

emissions trends, and results from modeiiing.

The new reports update these components of
UNEP’s 2002 Global Mercury Assessment. Specifi-
caiiy, they provide improved emissions estimates,
inciuding estimates for product-reiated emissions;
néw information on trends in emissions; scenarios
that explore future emissions and the prospects for
reductions; and the results of recent research on
atmospheric transport, modeiing, and deposition

Of mercury.

The new inventory of anthropogenic emissions
represents the most up-to-date, state-of-the-art
global inventory of anthropogenic emissions of
mercury to the atmosphere currently available.
The 2005 inventory incorporates new national re-
porting. In cases where national data are still lack-
ing, improved estimates of emissions have been
prepared based on better information from more
countries and more accurate statistics and emis-
sion factors. The inclusion of emissions associated
with product-use and disposal and artisanal/small-
scale gold mining represent further significant

improvements over previous inventories.

The Arctic Monitoring and Assessment Pro-
gramme (AMAP) Sccretariat was engaged to coor-
dinate the process of developing the reports. This




[image: image4.jpg]arrangement ensured cfficient mutual cooperation
between the work on the UNEP report and that
on the ongoing AMAP mercury assessment. The
reports have been subject to national and expert
review. The detailed information that provides
the basis for the statements made in this report is
presented in the fully-referenced technical back-
ground report. The reports have also drawn on
the work of the UNEP Global Mercury partner-
ship (Mercury Air Transport and Fate Rescarch
partnership arca) and AMAP.

Key Findings

Sources

Mercury is released from a variety of natural
sources, including volcanoes and geothermal
activity, wildfires and weathering of rocks and
soils, and from various human activities. This
report focuses on releases from human activities.
Mercury is released to the atmosphere during
burning of fossil fucls, processing ores from
mining, and several industrial processes includ-
ing the chlor-alkali industry. It is also foundsin
various commercial and consumer produgts, and
is released when waste containing those prod®
ucts is incinerated. The report also re€ognizes
that mercury that has been deposited from the
atmosphere can be repeatedly emitted again in

various ways.

Emissions

Global atmospheric emissions of mercury from
human activity in 2005 fvere cstimated to be ap-
proximately 1930 (range 1230'— 2890) tonnes.
This number is in thé samejrange as estimates of
natural emissions from ‘®eéans (400-1300 tonnes
per year) plus land (500-1000 tonnes per year).
Re-emissions add a further contribution, with
natural emissions plus re-emissions estimated to
be around 4800 — 4800 tonnes per year, depend-
ing on thewsdurce of information and the esti-

mationgmethod. Although it is not possible to

distinguish the anthropogenic and natural com-
ponents of re-emissions, the relative proportions
arc likely to mirror thosc of the original emissions.
Thus, about half of re-emissions can reasonably be

considered anthropogenic.

Burning of fossil fucls (primarily coal) is the
largest single source of eémissions from human
sources, accounting f6rabout 45% of the total
anthropogenic emissions. Artisanal/small-scale
gold mining was responsible for about 18%, with
industrial gold production accounting for an
additional 5-6%.ofglobal ecmissions from human
activities. Otherfmining and metal production ac-
tivities arc respotisible for about 10% of global an-
thropegenic releases to the atmosphere. Cement
producton rcleases a similar amount. Emissions
from*waste incincration and product-usc sources
ate more difficult to estimate. These emissions
could’be considerably higher than the generally
¢onservative estimates of 150 tonnes included in

thé 1930 tonne global estimate.

Power plants arc the largest single source in
most countries with high mercury emissions,
although in Brazil, Indonesia, Columbia, and
some other countries (in South America, Asia
and Africa in particular) artisanal/small-scale gold

mining is the largest single source.

Geographically, about two-thirds of global an-
thropogenic releases of mercury to the atmosphere
appear to come from Asian sources, with China
as the largest contributor worldwide. The United
States of America and India are the second and
third largest emitters, but their combined total
cmissions arc only about one-third of Chinds.

The uncertainties associated with estimates of
mercury emissions are largely related to the ap-
plication of various assumptions that are required
to make up for alack of actual measurement data.
The figures for anthropogenic emissions are based
on governmental emission data where available,
combined with estimates for countries that did

Glebalanthropogenic emissions to air in 2005 from different regions.

Continent 2005 emission, tonnes % of 2005 emission Low-end estimate High-end estimate
Africa 95 5.0 55 140

Asia 1281 66.5 835 1760
Europe 150 78 90 310

North America 153 79 90 305
Oceania 39 2.0 25 50

Russia 74 39 45 130

South America 133 6.9 80 195

Total 1930 100 1220 2900





[image: image5.jpg]not provide such data. Some countries that are
major mercury emitters did not provide national
emissions reports. Other countries, such as South
Africa and Japan, provided updated information
and more accurate emissions estimates than were
available in the past. Measurements made at major
point sources such as power plants are few, but
where available they have been used as the basis for
some cmission estimates. The reliability of industri-
al activity statistics and other statistics used for the
purposes of estimating emissions, and the accuracy
of various assumptions about specific practices and
technologies as they relate to mercury emissions,
arc additional sources of uncertainty. Despite the
uncertainties involved, the 2005 emissions inven-
tory and its underlying data are considered to rep-
resent a robust inventory of contemporary global
anthropogenic emissions of mercury to air, provide
a picture of regional and national patterns and give

insight into global trends.

Temporal Trends in Emissions

In 1990, global anthropogenic mercury releases
to the atmosphere from sources associated with
incidental pollutant emissions, and the intentional
usc of mercury in the chlor-alkali industry were
estimated at about 1910 tonnes. In 1995, esti-
mated emissions rose to about 2050 tonnes, but
fell by 2000 to about 1930 tonnes. The great-

est decreases were in Europe, with substantial
declines also in North America, reflecting the
introduction and wider use of emissions control
technologics. Emissions in Asia, South Americay
Africa and Oceania increased modestly over this
period, attributed to economic expansion inSome

countries, with the largest increases seen inAsia.

Comparison of the carlier global inventories
with the new 2005 figures is complicated by
changes in methods, assumptions, and the addi-
tion of new sectors of activity. Using dat& for only
those sectors included in both the 2000 and 2005
global emissions inventories, estimated total emis-
sions from these sectors fell by'about 450 tonnes.
Some of this decrease is réal, swheteas some is
likely due to improved quality of information,
data and estimates. Efiropéan cmissions contin-
ued to decline through*2005. In Asia, increases
in emissions from China and India were partly
offset by declines in emissions from several other

countrics including Japan.

Scenarios of future emissions have been pre-

pared to hélp CXPlOI‘C Il’lé PI‘OSPCCIS fOI‘ reducing

mercury cmissions and the implications of not
taking any action in this regard. These scenarios
suggest that, if current trends in industrial de-
velopment and resource use were to continue,
mercury emissions in key sclected sectors (those
where mercury is an incidental pollutant and also
the chlor-alkali industry) are likely to rise from
about 1480 tonnes in 2005 to about 1850 tonnes
by 2020. However, if emissions controls currently
in place or planned in Europe were to be,citended
worldwide, mercury emissions from #i€se,scctors
could drop to about 850 tonnes by 2020. Under a
scenario of maximum technologjéally feasible re-
duction measures, emissions could drop to about
670 tonnes by 2020. Emissions from product use
and artisanal/small-scale gold mining were not
included in these scenarios, Projecting figures for
these sectors is difficultf and the preliminary esti-
mates produced were consideted too speculative
to introduce into the current scenario evaluation.
However, both ofithese séctors have the potential
for significant réductiofis in mercury emissions.

Atmospheric Transport and Processes
Gascous elemental mercury spreads around the
world, with regional atmospheric concentrations
varyigg from 1.1 nanograms per cubic meter in
remote locations in the Southern Hemisphere to 4

ndnograms per cubic meter in East Asia.

Although better information continues to
Become available as a result of new research, a
mbére complete understanding of the processes
that determine mercury transport in the atmo-
sphere is needed to better connect anthropogenic
sources to the eventual deposition of mercury and
its uptake into food webs. The chemical reactions
that mercury undergoes in the atmosphere and
in the surface prior to uptake or re-cmission are
not understood adequately enough to determine
exactly what factors promote or inhibit deposition

and re-emission.

Concentrations and Deposition
Atmospheric mercury reaches biota and humans
after it has been deposited onto land or water
bodies. Studies of sediments, peat, and ice cores
provide a long timeline of mercury deposition.
Sediments, for example, typically contain about
three times as much mercury today as they did

in pre-industrial times.

MOI‘C recent II‘CHdS are apparent from

measurements conducted by several mercury




[image: image6.jpg]monitoring networks, primarily in the Northern
Hemisphere. Data from air monitoring networks
in Europe and North America show a decrease in
wet deposition ofmercury in the last decade, due
to a decline in local or regional emissions. Mea-
surements of mercury air concentrations at re-
mote sites in North America and in Europe tend
to show little change in the long-term average.
At such locations the levels reflect global atmo-
spheric background concentrations rather than
the effect of local and/or regional emissions. On
shorter time-scales, however, mercury concentra-
tions in air at remote sites can vary signiﬁcantly,
a prime example being the strong variation at
high latitude sites due to atmospheric mercury
depletion events at certain times of the year.

Modeling
Modeling can extend the information gained

Ih[‘Ollgh observations Of atmospheric mercury

at individual monitoring sites by examining

the ways that mercury moves throughout the
atmosphere and the environment. Modeling
results indicating cpisodic long-range hemi-
spheric transport of mercury are consistent with

observations.

Onc application of models is to explore the
regional and global éffé€tswef reducing mercury
emissions. For example, mercury deposition in
Europe has decreaséd by nearly half since the
1990s. Modeling stiidics demonstrate that this is
likely the resultiof emissions reductions within the
region itself. Dedpite similar emissions reductions
in North Ameri¢a, however, deposition in the
regionshas not declined as much. Models show
that4his/can be partly explained by the changes in
Asiammermissions. Future emissions reductions in
various major source regions can be expected to
red €€ deposition both within the source region

and, toa lCSSCI‘ extent, in Othéf parts Of Ihé WOI'ld.
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