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Report on atmospheric emissions: update on progress
Note by the Secretariat

1 The Governing Council of the United Nations Environment Programme (UNEP), by its
decision 24/31V, paragraph 24 on chemicals management, requested the Executive Director to prepare
areport, drawing on, among other things, ongoing work in other forums addressing:

Atmospheric emission

@ 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 areport focusing on the anthropogeni c atmospheric emissions of mercury.

3. The Executive Director, in hisletter 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/MERCURYY/), 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 forumsthat is directly relevant to this context, together with scientific
peer-reviewed literature.
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5. The draft report was made availablefor comment via the website in June 2008. Comments
received are under consideration and arevised 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 inthe annex to the present note for the
information of the working group at its second meeting. It is presented without formal editing.

7. Thefinal report will be submitted to Governing Council at itstwenty-fifth meeting.
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Annex

Executive Summary

Introduction

Ty 204K, the Genverning Caounnil (G of the
United MNations Envimenment Programme
(UNEM thl'l:rug,h its Drecision 24/3 rcqu.:sl::d the
Execurive Director of UNEP:
b prepetre d neport, drautag o, dmeng other
thengs, snpoing work in other forams addresing

Afm{’fﬂ:’ EIRELSLR T

et} Best avataleablie daarct son vercury dtmospheric
enaisions and wends inchiding where possible an
analyis by coumiry region and wcpor, inchding
ot enmsieeretion of facrors deiving sech mends and
appliceable vegnlavory mechas i

fled Crrvent serds fioo ndeffions oo g global
ivtle nied fromms otber fiffrmasion e on e
cantriltion of wginmal crisions to deper-
tont el mity el in selverse effects and the
potential benfies from seduct g such emisons,
taking it decoternt the efforts of the Fate and
Trensport parcasrship extabliched wnder the
Elnited Nations Savirsmmen Progrenime mer-

COFY PROGRIRITE,
Mercury and campounds conmaining mere

wiic for humans and for the envirenmen
nagurally cecurrng element, mercury has alw

been present in the environmens. Hlummfthitjr,

pa:llcuia.rly since the start of the i strial age,
has mobilized mercury in additio already
in circalarion natarally Mereuryis gasily trans.
ported by air and water, [n it us elemental
form, mercury hasa long an%t lifetime
{6-18 monchsh which meapg ir8n be transporeed
around the globe, he ,g 1ra

a ‘plobal polluant’. Aunasph

posited in various
Afrer d.cl:ngitkun, SO O

e ground and warer.
merenry can be
wransformed, primarily by microbial action, int
methylimercury: Methylmercury bio-accumulares
anrd blo-magnifies In food webs, resulting in
increased concentrations in organisms higher in
the food webe For these masons, meury remaing

an imporant subject of global pollugt b
efforts, 6

UNEPs 2002 Gl Mercury Ase
examined the reasons for concern [ ERErceiry;

its toxicology for humans environment,
sources and Jevels of envin nital mercury, and
the prospects for policy gt relied on the

best availalble infc-rma[;l time, which
were primarily data from 1993 and before.
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Ly

In responise 0§7 UNEP GC request,
this report & An vic Meveury Assewment:
Sonerees, Ewei Trangart and the related
Feckical Reparr ra e Colded Avwan-

weirecr address armospheric
ng on anthropopenic emissions),
cmi s trends, and results from madelling,

emissions

new reparts updare these components of

Eliding estimares far pmduc,:-rclarﬂ:l emissions;
information on mends in emissions: scenaring
thar explore fumire emissions and the prospects for
reductions and the results of recent research on
armaspheric transport, madeling, and deposition
of mercury:

The new inventary of anthropogenic emissions
represents the moest up-to-date, state-of -the-ary
ghobal inventory of anthropogenic emisions of
mercury o the atmosphere currerly available.
The 205 inventory incorparates new national re-
porting In gases whers naicnal dacs are siill lack-
ing, improved estimares of emisdons have been
prepared based on better Information from more
countries and more accurate statistics and emis-
slon factors. The inclusion of emissions associated
with product-use and disposal and ardsanal/small-
scale pold mining represent further significanc
IMProvements over previous inventories.

The Arcric Monitoring and Assessment Pro-

gramme (AMATP) Secrearian was engaged o coor-
dinare the process ofdr:v:i-uping the FEPOLTS. This



UNEP (DTIE)/Hg/OEWG.2INF/1

arrangement cnsured efficient mural cooperation
berween the work on the UNEP reporrand thae
on the engolng AMADR mercury assessment. The
reports have been subject to national and expert
review. The detailed information thar provides
the basts for the starements made in this report is
presented in the fully-referenced rechnical back-
ground report. The reports have alsa drawn on
the work of the UNEP Global Mercury partaer-

ship {Mercury Air Transpore and Fate Rescarch
pmnc:ship areal and AMAE

Key Findings

Sources

Mercury Is released from a vackery of natural
sources, including volcanees 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 o the ammosphere during

burning af fossil fuels, processing ores from

inindng, and several indusreial processes im:]qé-\
1]

ing the chlor-alkali industry Tr is also fougedi

warlons commercial and consumer pmdx@

15 released when waste containing those p

uets is incinerated, The report also 1%;&3

that mercory thar has been deposigd frofte the
f in

armesphere can be repeatedly ¢

WACIOWS Ways.

Ermissions

Global atmosph.::'h: emissg i of mercury from
human activiey in 2005 @ imated ta be ap-
Proxima‘l::ly 1930 (r PEI— 2500) tonnes.
This number is in t ange as estimates of
nareral emissions from Befans (400-1300 wnnes
per year) plus land (5304-1000 tonnes per year,

Be-emissions a further conoriburien, with
natural emi lug re-emissions estimated o
be around A800 — 2800 wnnes per year, depend-

distinguish the anthropogenic and nataral cam-
ponents of re-emissions, the relative propoerions
are likely o mirror those of the original emlsions.
Thus, sbout half of re-emissions can reasonably be

considered anthropogenic.
Burning of foss fucls (primarily coal) is the
largest singhe seurce af

SOLICES, ACCOUNTNE

issions from homan

t 45% of the total

5. Artisanal/small-scale
naible for abour 18%, with

CTien :h:x:u:pum'lng far an

mn:h.rcp-:ng:nic ©
pobd mining was i

pspatisible for abour 10% of global an-

geenic releases o the atmoesphere. Cement

releases a similar ameunt. Emissions

incinerarion and product-use sources

Al i difficult to estimate. These emissions

coullbe considerably higher than the generally
rvative estimates of 150 tonnes included in

1930 tonne global estimare.

Power plants are the lasgest single sowrce in
most counteies with high mercury emisdions,
altheugh in Brasil, Indenesia, Columbia, and
some eaher countsies (in Sourh Amerlea, Asla
and Africa in particular) artisanalfzmall-scale zold
mining s the largest single sonrce.

Geographically, about two-thirds of global an-
thropogenic releases of mercury w the armosphere
appear w come from Asian sources, with China
as the |.1.rgca cantributor worldwide, The United
States of America and India are the second and
third Largest emitters, bue their combined toral
emissions are only about ene-third of China’s,

The uncertainries associated with cstmares of
mcreury emissions am lagely related vo the ap-
plication of varicus assumprions thar are required
1o prrake up for a lack of actoal measuremnent dara.
The figures for anthropogenic emisstons are based

ingant roe ef information and the esti- on gevernmental emision data where available,
friatic . Althaugh it is not possible w combined with estimares for countries thar did
(= popenic emissions o air in 2005 from differens regions.
i 2005 ernlsshan, tannes % of 2005 ernsslon Levwr-endd estimaze High-end estenabe
i 95 50 L1 140
1281 G665 B35 1760
Europa 50 78 0 30
Morth Amsarica 153 73 0 305
Croeania kv 20 5 50
Russia T4 kR 45 130
South America 133 65 ao 195
Total 1930 1aa 1220 25900
b
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et provide such dara, Same counnies thar are
major mercury eminers did ner provide national
etnlslons reports. Other conrrrdes, such ag South
Africa and Japan, provided updated information
and more arcurate emisdons estimates than were
available in the past. Measnrements made ar major
point sowrces such as power planis arc fows bat
wheere availible they have been used as the basis for
some emission estimares. The reliabiliny af i nsrri-
al activity statistics and ather statistics used for the
purposes of estimating emissions, and the aceuracy
of variows assumptions abour specific pracrices and
rechnalagies as they relare to mercury emissions,
are additional sonrces of uncertainty: Despire the
uncertainties invelved, the 2005 emisions inven-
ey and It undedyving data are considered 1w rep-
resent a mbust inventery of contemporary ghabal
md\rupcrgcni.c, emissions of mErcury o air, prl:m'dl.-
a picture of regional and national pamerns and ghee
insight Into global trends.

Temporal Trends in Emissions
In 1994, global anthropogenic mercury releases

to the atmosphere from sources associared with
incidental pellutant emissions, and the intentional
use of mercury in the chlor-atkali industry were
egtimated atabour 1910 ronnes. In 1995, esxi-
mated emissions rose o abour 2050 wonnes, but
fell by 2000 ta abour 1930 tonnes. The greas-
est decreases were in Europe, with substantial
declines ala in March America, reflecting the
intreduction and wider use of emissions control
rwchnologies. Emisdons In Asia, Searh Amerle;
Africa and Cleeania increased modestly over

period, atributed 1o cconomic expansion i

countries, with the larzest increases seen inf

Ci:lmpa:i,sen of the earlier g,lul:-a.l inventories
with the rew 2005 figures is complicated z'
changes in methods, mumpdﬂnsé: acldi-
don of new sectors of activion dat¥for only
those sectors included in both % and 2005
global emissicons Tnventories, gamated rotal cimis-
sions from these secros fell
Some of this decrease is
m‘.tl:r due 1o i.mprm'cd qJ s oof infermation,
dara and estimares. % emissions contin-
wed o decling throug005. In Asia, increases
in embsdons from China and India were partly

offset by declines in emissions from several other
countrics including Japan.

st 4570 ronnes.
A% WHNE I8

Secenarios of furnre emissions have been pre-

pared 1o help sxplore the prospects fior reducing

mercury emissions and the implications of not
raking any action in this regard. These scenarios
siggest that, If current rends in Indusielal de-
velopment and ressurce use were to continue,
mercury emissions in ey selecied sectors {those
where mercury is an indidental pollutant and also
the chlor-alkali induwstry) are likely 1o risc fr
abour 1480 wonnes in 2005 10 abour 1850

by 2020, Heweever, if emissions conrmls gt

in Plaa: or |:-L1.nnc1.| in Eump-c were 1o Bec
worldwide, mercury emissions from sfifes
could drop to about 850 wonnes by
scenatio of maximum sechnolopieflly &
ducrion measunes, emisions ool

& tennes by 2024, Emisiogs from product use
and artisanal/small-scale Iidng were not
included in thess scenarigs, Prajecidng higures for
thess sectors is diiﬁcu]p-n.-]imilu.r}' esti-
maatcs pmduc:d WETE Co¥ GeTod o EPCCI.'IIJl'i"ﬂ.‘

o introduce into thi# current scenario evaluation.
Herwever, both o tars have the patential
il

for significant = in mercury emissions,

:ﬁhnq:mrt and Processes
menpl mercury spreacds arand che
onal atmospheric concentrations

Armosph
Gaseois
world, with

varyiggdrom 1.1 nanograms per cu bic meter in

ions in the Sourhern Hcmisphtre o 4
ams per cuhic meter in East Asia.

ire complete understanding, of the processes
thar determine mercury ranspan in the arma-
sphere iz needed to berter connect anthropogenic
sources o the eventual deposition of mercury and
its uprake inroe food webs, The chemical reactions
that mercury undergoes in the atmosphere and

in the surface prior to uptake or re-emision are
not understood adequately encugh to derermine
exactly what factors promare or inhibic deposition
and re-cmission,

Concentrations and Deposition
Armospheric mercury reaches biota and humans
after it has been deposited onte land ar water
bodies. Studies of sediments, peat, and ice cores
provide a long fimeline of mercary depasition.
Sediments, for example, typically coneain abour
three rimes as much mercury today as they did
in pre<incusirlal imes.

Mere recent trends are apparent from
measurements conducted by several mercury




UNEP (DTIE)/Hg/OEWG.2INF/1

maonitoring networks, primarily in the Northern
Hemisphere. Daa from air monitoring nerworks
1o Evcope and North America show a decrease In
wet depasition of mercury in the last decade, due
to a decline in local or regional emissions, Mea-
surements of mercury air concentrations at re-
mote sites in Morth America and in Europe tend
ta show little change in the long-term average.
Ar such locations the levels reflect global atme-
spheric background concentrations rather than
the effect of local andfor regional emissions. On
sharter fime-scales, however, mercury concenera-
thans in air ar remote sites can vary sigaificantly,
a prime example being the strong wariation ac
high laritude sites due to atmaspheric mercury
deplerion evenns at certaln tmes of the year.

Modeling

Modeling can extend the informarien gained

ar individual monitoring sites by examining

the ways thar mercury moves throughout the
arrnesphere and the enviconment. Modellng
resulis indicating episodic leng-range hemi-
spheric transport of mercury are consistent with

chservarions.

Ohne application of fnodels is o explore the
regional and global f reducing mercury
cmissions. For , mercury deposition in
Furope has decrea nearly half since the

shigdics demonstrare char this is

1990, Medeli

likely the issions reductiens within the
region inseff. Dedpite similar emisdons reduertions
in Nﬂr[h \heiics, however, deposidon [n the

not declined as much. Models show
parthy explained by the chanpes in
sions. Furire emissions reductions in
major source regions can be cxpected o

= d.cpﬂs"ll}n both within the seurce region

redil

thro ugh observations of atmcrsphtnc MR Ury @ o a lesser extent, in other parts of f the world.




