Number of trucks crossing the Hungarian
border at various points during 1992, with
increases in percent 1990-92.
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TRANSIT TRAFFIC

Reasoning fails to prevail

BETWEEN 1980 and 1994 the volume
of road freight in transit through
Hungary grew almost tenfold. Now
there is one foreign truck passing
the Hungarian border every 40 sec-
onds, and a great majority of the
trips start or finish within the Euro-
pean Union.

In passage through Hungary these
foreign vehicles add enormously to
environmental damage, lead to in-
creased traffic jams and damage to
roads and buildings, and cause a
great number of serious accidents.
The problem is aggravated by the
fact that many of the transit routes
go through towns and cities, with
direct effects on local health.

Up to 1992 this traffic had been
untaxed, or almost so. At the end of
1991, however, energetic lobbying

by environmentalist NGOs had led
the Hungarian parliament to raise
the transit charge tenfold, to 3 forint
(about $0.03) per ton-kilometre, mak-
ing it roughly the same as in Austria,
although without many of the Aus-
trian restrictions, such asthe banon
night-time and weekend passage.
Even so, the measure was challenged
by truck drivers and haulage com-
panies from EC countries, and espe-
cially Greece.

A delegation from the European
Community then came to Budapest
to negotiate with the Hungarian gov-
ernment on transit fees. The Clean
Air Action Group - one of the lead-
ing environmentalist NGOs in Hun-
gary — met the delegation and ex-
plained that raising the transit
charge was in full accord with the

associate membership agreement
between Hungary and the EC, which
was scheduled for approval within
the next few months.

The agreement emphasizes the
commitment on both sides to observe
human rights, and the Action Group
argued that the damage caused to
the health of thousands of Hungar-
ians by the transit traffic was a gross
violation of human rights, and that
raising the transit charge would
both help to reduce traffic and pro-
vide finance for combating its harm-
ful effects.

Even with the higher charge, the
transit traffic would be paying only
a fraction of its real costs — so that
in effect the people of Hungary were
subsidizing the movements of foreign

Continued on page 3
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THE SECRETARIAT

The Swedish NGO Secretariat on Acid Rain
was formed in 1982 with a board now com-
prising one representative from each of the
following organizations: Friends of the
Earth Sweden, the Swedish Anglers’ Na-
tional Association, the Swedish Society for
Nature Conservation, the Swedish Youth
Association for Environmental Studies and
Conservation, and the World Wide Fund for
Nature Sweden.

The essential aim of the secretariat is to pro-
mote awareness of the problems associated
with air pollution, and thus, in part as a
result of public pressure, to bring about the
required reduction of the emissions of air
pollutants. The eventual aim is to have those
emissions brought down to levels - the so-
called critical loads - that the environment
can tolerate without suffering damage.

In furtherance of these aims, the secretariat
operates as follows, by

8 Keeping under observation political
trends and scientific developments.

O Acting as an information centre, primar-
ily for European environmentalist organiz-
ations, but also for the media, authorities,
and researchers.

O Producing and distributing information
material.

O Supporting environmentalist bodies in
other countries by various means, both fi-
nancial and other, in their work towards
common ends.

O Acting as coordinator of the interna-
tional activities, including lobbying, of Eu-
ropean environmentalist organizations, as
for instance in connection with the meetings
of the bodies responsible for international
conventions, such as the United Nations
Convention on Long Range Transboundary
Air Pollution.

[J Acting as an observer at the proceedings
involving international agreements for re-
ducing the emissions of greenhouse gases.

EDITORIAL

Coordinated strategy

HITHERTO the problems of air pollu-
tion have been attacked in the Euro-
pean Union principally through sep-
arate directives, each stipulating dif-
ferent measures for reducing emis-
sions. But there has been no coordi-
nated strategy for dealing with the
whole problem of acidification.

Following a Swedish proposal in
the Council of Ministers in March, the
Commission has undertaken however
to present a report to the Council this
autumn concerning the measures al-
ready decided upon or proposed, as
well as those that may be expected,
for controlling the emissions of acid-
ifying pollutants, and the estimated
effects of these measures.

The Commission’s environmental
directorate, DG XI, has subsequently
been engaged in assembling such a
report, for presentation to the council
of EU environment ministers at its
meeting in Brussels on December 18.

This report can be regarded as a
first step towards a coordinated EU
strategy for dealing with acidification.
The conclusions that the Council of
Ministers draws from it will there-
fore be of the highest importance.

The report will include — besides a
general description of the effects and
causes of acidification — a comparison
of two scenarios with estimated emis-
sions of sulphur, nitrogen oxides, and
ammonia up to the year 2010. The
environmental effects are being rated
according to the extent by which the
critical loads for acidification are ex-
ceeded.

It turns out, although hardly un-
expectedly, that even under the strict-
er of the two scenarios, involving the
most optimistic view of likely EU
action, there would be no stopping of
acidification.

The DG XI group has also been
considering a genuine BAT scenario,
in which the whole of Europe is as-
sumed to apply to the best available
technology to all emission sources,
but not even that has been found to
solve the problem. (There would per-
haps be a 90-per-cent reduction of
sulphur emissions, and 70 per cent
for nitrogen oxides, between 1990
and 2010.)

The conclusions the environment
ministers should draw from this re-

port should therefore be, principally:
[OThe existing and proposed legisla-
tion is insufficient for attainment of
the agreed aim, which according to
the fifth EU action program for the
environment is to ensure that the
critical loads will never be exceeded.
O Since not even the best available
technology will suffice, either,
measures of a structural nature will
also be required, such as fuel switch-
ing and moves toward greater effi-
ciency in the use of energy.
O To make efforts for the protection
of the environment more effective,
the EU plans for treating transborder
phenomena, such as acid deposition
and low-level ozone, should be coor-
dinated with the work of the Con-
vention on Long Range Transbound-
ary Air Pollution. This would also
make the whole more cost-effective.
The Council of Ministers should
without fail give the Commission an
assignment to produce as soon as
possible, or at most within a year, a
strategy for dealing with acidification.
This should take the form of a Com-
munication from the Commission.
Here should be shown a carefully
thought-out strategy, enjoying wide
support within the Commission,
which can indicate how the aim of
not exceeding the critical loads is to
be achieved. It should also include
concrete proposals for new or revised
directives. A reasonable expectation
would be that the proposed measures
should lead to the achievement of the
environmental aims at latest by 2010.
The Commission already has be-
fore it a number of proposals for new
and revised directives, which in them-
selves could help to reduce the emis-
sions of acidifying air pollutants.
These should in any case be adopted
and implemented as soon as possible,
without necessarily awaiting a
general acidification strategy.
Measures to reduce emissions of
acidifying air pollutants will not only
solve acidification problems. They will
also mitigate other serious environ-
mental effects, such as eutrophica-
tion and damage from low-level ozone,
not to mention the direct effects of
air pollutants on people’s health.
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trucks on their country’s territory.
One of the main aims of the associ-
ate membership agreement was for
Hungary to move towards a market
economy, and raising the transit
charges was an important part of
this process.

The agreement also underlined the
importance of cooperation on matters
of energy efficiency and the environ-
ment. The higher traffic charge

transportation. It was said in the
final communiqué that the EC would
help Hungary to solve the problems
associated with transit traffic, but
from experience to date it would seem
that this means building more new
motorways rather than aiding rail-
ways.

Thus it seems that environmental
reasoning has failed to prevail in
this clash with the European Com-
munity. Hungary tried to protect its

would have stimulated
the use of more environ-
mentally benign and
energy-efficient trans-
portation.

It is said, moreover,
that transporting freight
by rail should be encour-
aged, and an increased
transit charge would
have the effect on re-
ducing the subsidizing of
road freight and making

legitimate interests,
only to be lectured by
EC representatives.
The Clean Air Action
Group is continuing to
fight for a reduction of
the damage arising
from transit traffic, urg-
ing among other things
that this traffic should
pay its full costs.
Whereas the total in-
come from transit

the rail mode - which is
barely subsidized in Hungary — more
competitive.

It turned out that the EC delega-
tion was already aware that the
Hungarian environment was in any
case heavily polluted from sources
other than transit road traffic. To
those concerned this meant that no
further pollution should be allowed,
and that everything possible should
be done to reduce pollution. Although
it was pointed out, among other ar-
guments, that the higher transit
charge did not make Hungary any
more expensive than other countries
for foreign truckers, the EC delega-
tion continued to exert tremendous
pressure on the Hungarian govern-
ment — even to the extent of threaten-
ing to veto the associate membership
agreement. The environmentalists
felt greatly disillusioned, especially
as the delegation could produce no
real arguments.

In the end the government had to
make a big concession: although the
transit charge remains in theory, so
many free passes have been issued
that more than 80 per cent of the
trucks passing through Hungary (and
an even larger percentage of trucks
from EU countries) now pay nothing
at all.

During their discussions with the
delegation, the environmentalists
suggested that the EC might provide
finance to help the Hungarian Rail-
ways to develop combined road-rail
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charges in 1993 only
amounted to 1.3 billion forint, the
damage from transit traffic in that
year alone is estimated to have been
equivalent to at least 50 billion forint.
The Group is also agitating for a
fuller development of rail transport-
ation.

The problem is that Hungary is
currently seeking membership in the
European Union, and the govern-
ment does not want to spoil the
country’s chances by taking
measures affecting the transiting of
freight. Union interests are also in-
voked if anyone asks why a country
like Hungary, with a stagnating
economy and a large foreign debt,
should be obliged to spend large sums
on new motorways.

ANDRAS LUKACS

National secretary of the Clean
Air Action Group and the
Hungarian Traffic Club

The Clean Air Action Group is looking for-
ward to increased collaboration with envi-
ronmentalist organizations in other coun-
tries. It would be highly important, for in-
stance, to try and persuade western finan-
cial institutions not to provide loans for the
construction of new motorways in Hungary.

A report by the Hungarian Traffic Club on
transit traffic is available in English from
the European Federation for Transport and
Environment (T&€), Rue de la Victoire 26,
1060 Brussels, Belgium. The documentary
film, Road to Europe, can be obtained in
an English version from the Hungarian Traf-
fic Club, 2041 Budadrs, Pf 102, Hungary.
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Paying Bulgaria

to halt reactors

The European Commission has offered
Bulgaria a free supply of coal or electricity
for three months, plus further safety
checks at the Kozloduy nuclear power
plant, if Bulgaria will again shut down the
plant’s No. 1 reactor which has just been
restarted. Western donors have already
spent 54 million ecus on improvments at
Kozloduy.

The West’s money could however be
better used. Michael Scholand of the In-
ternational Institute for Energy Conser-
vation in London says the World Bank,
the Commission, and private western
companies have identified energy effi-
ciency projects that could save Bulgaria
about 9.3 terawatt-hours a year. The four
oldest plants at Kozloduy produce 7 Twh
ayear. Most of the projects would pay for
themselves within ten years through fuel
savings.

New Scientist, November 4, 1995.

Household energy

efficiency

The UK government has launched a mail
and television advertising campaign to
promote household energy conservation.
Five million householders are being sent
vouchers worth £300 offering discounts
on energy-saving devices or services, such

as home insulation and low-energy light-
bulbs.

Environment Watch: Western Europe. October
16, 1995.

Less CO2, more
employment

If the Netherlands were to reduce its
emissions of carbon dioxide by 20 per
cent between 1990 and 2005, that would
lead to the creation of 70,000 permanent
new jobs, of which 50,000 would bein the
countryitselfand 20,000 abroad, accord-
ing to a study commissioned by the World
Wide Fund for Nature. Since the reduc-
tion would be obtained by letting labour-
intensive measures involving energy ef-
ficiency replace the more captital-intens-
ive kind of energy supply, the yearly
overall saving for the Dutch economy
could amount to 9 billion guilders ($5.7
billion). The authors of the study also hold
out the possibility of net savings from
still furhter emission reductions.

Saving the Climate — that’s my job! Case
study: The Netherlands. By Marc D. Davidson
and Gerrit de Wit, Centre for Energy Conserva-
tion and Environmental Technology. Available
from WWF European Policy Office, 608 Chaus-
sée de Waterloo, 1060 Brussels, Belgium.

ECE CONVENTION

Extent of compliance
with the protocols

ALL THE COUNTRIES that signed the
first sulphur protocol have fulfilled
their commitment. It seems too, ac-
cording to the latest information from
EMEP, the European monitoring pro-
gram for air quality, that most of the
signatories to the nitrogen-oxides
protocol will also be doing so.

The first sulphur protocol, which
was signed in Helsinki in 1985, re-
quired the signatories to reduce their
sulphur emissions by at least 30 per
cent between 1980 and 1993. This
they have done (Table 1). Even the
really big emitters — Britain, Po-
land, and Spain, which had been so
much criticized for their refusal to
sign — have cleared the 30-per-cent
hurdle. The countries that have made
the greatest reduction of their emis-
sions are Austria, Sweden, and Fin-
land.

The second sulphur protocol, which
was signed in 1994, will come into
force when it has been ratified by
sixteen nations. So far, however, only
the Netherlands, Sweden, and Nor-
way have done so. If all the countries
were to meet the requirements of
this protocol too (see AN 4/94, p.10),
the sum of European emissions
would, according to current esti-
mates, be reduced by 51 per cent by
2000, and 58 per cent by 2010, as
from the 1980 level.

The nitrogen-oxide protocol, signed
in Sofia in 1988, required all coun-
tries to ensure that their emissions
in 1994 did not exceed 1987 levels.
Figures for 1994 are not yet avail-
able, but from those for the period
ending 1993 it appears that with
only a year still to go, five countries
were far from fulfilling even the mod-
est obligation to stabilize emissions
(Belgium had however not ratified,
which meant it had made no binding
commitment. Table 2). Of all the
signatories, the worst performer has
been Spain, which by 1993 had in-
creased its emissions by almost 41
per cent.

The outlook is still worse in regard
to the special declaration signed by
twelve countries at the time of the
NOx protocol’s adoption. This decla-

ration came about because the twelve
countries thought the requirement
of the protocol had been set far too
low. Instead they undertock to re-
duce their emissions of nitrogen ox-
ides by about 30 per cent by 1998,
reckoned from any one year between
1980 and 1986. Barring some dras-
tic moves, however, several of them
will have difficulty in meeting their
commitment. As already reported (in

Table 1. Compliance with the 1985
Helsinki Protocol on the reduction of
sulphur emissions, at its conclusion
in 1993 (target -30 per cent).
Change in emissions 1980-93 (%)
Signatories to the protocol

Austria -82.1
Sweden -80.1
Finland -79.3
Norway -73.7
France -66.0
Netherlands -65.6
Denmark -65.2
Belgium -63.2
Slovakia -58.3
Switzerland -54.0
Russian Federation -51.7
Hungary -49.4
Germany -48.0
Belarus -41.5
Italy -40.8
Czech Republic -37.1
Luxembourg -33.3
Former Soviet Union -32.6
Bulgaria -30.6
Ukraine 0.0"
Non-signatories

Romania -68.3
Turkey -58.8
European Union -45.6
United Kingdom -34.9
Poland -33.5
Spain -30.2
treland -29.3
Slovenia -22.6
Yugoslavia fed.rep. -1.2
Iceland 0.0
Latvia 0.0
Lithuania 0.0
Bosnia Hercegovina 0.0
Portugal +9.0
Croatia +20.0
Greece +27.5

* Period 1980-1990. After the report had been
printed, Ukraine produced data for 1993,
showing that the country’s emissions had
diminished by 43 per cent between 1980 and
1993.
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AN 3/94, p.5), only five of the twelve
— Austria, Switzerland, the Nether-
lands, Germany, and Denmark — are
in any position to attain the goal.

As a successor to the now outdated
NOx protocol, a so-called multi-pollu-
tant protocol is under way within the
ECE convention. It is intended to
cover, besides nitrogen oxides, also
ammonia and volatile organic com-
pounds. Adoption is expected some
time around 1997-98.

PER ELVINGSON

Source: European Transboundary Acid-
itying Air Pollution: Ten years calculated
fields and budgets to the end of the first
sulphur protocol. EMEPMSC-W Report 1/95.

Table 2. Progress towards com-
pllance with the 1988 Sofia protocol
concerning the control of NOx emis-
sions, one year before completion
(target 0 per cent).

Change in emissions 1987-93 (%)

Signatories to the protocol

Bulgaria -42.8
Hungary -30.9
Czech Repubiic -29.7
Switzerland* -25.1
Austria* -22.2
Belarus -22.2
Germany* -15.9
Russian Fed. -14.5
Denmark* -12.6
United Kingdom -10.5
Former Soviet Union -10.4
Sweden* -8.1
France* -6.8
Slovakia -6.7
Finland* -6.3
Netherlands* -6.1
Norway” 5.1
European Union -3.3
Luxembourg 0.0
Ukraine +0.3
Ireland +6.1
Italy* +7.8
Spain +40.9
Signed but not ratified

Poland -25.5
Greece 0.0
Belgium* +9.0

Non-signatories to the protocol

Yugoslavia fed rep. -10.4
Bosnia-Herzegovina 0.0
Greece 0.0
lceland 0.0
Latvia 0.0
Lithuania 0.0
Turkey 0.0
Silovenia +7.5
Croatia +9.1
Romania +20.0
Portugal +111.3

*=8igners of the NOx declaration, commit-
ting to a 30-per-cent reduction by 1998,
compared with any one year 1980-86.
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EUROPE

More west-east aid needed

THE ESSENTIAL MESSAGE of the final
statement from the Pan-European
environment meeting in the Bulgar-
ian capital, Sofia, on October 23-25,
was: West-to-east aid for the improve-
ment of the environment must in-
crease.

This was the third meeting of all
Europe’s ministers of the environ-
ment, the previous ones having taken
place at Dobris, near Prague, in 1991
and at Lucerne, Switzerland, in
1993. It marked at least a few steps
forward in the toilsome all-European
march towards better cooperation in
environmental matters. Enthusiasm
for the process, which was greatest
just after the fall of the iron curtain,
has lately tended to be low.

Although the unsafeness of Bul-
garian reactors and the French atom-
bomb tests were subjects of intense
debate at Sofia, west-to-east aid was
really the prime issue. The fact is
that the proportion of EU aid aimed
at improving the environment has
lately been falling off. The ministerial
statement now says, albeit in vague
terms, that it must increase.

At Sofia an all-embracing account
of Europe’s environmental problems
was presented. Moreover the pan-

European environmental program
that was there put forward (Envi-
ronmental Programme for Europe)
was adopted by the meeting. Al-
though this program is not especially
demanding - the EU’s environmen-
tal policy, for instance, goes further
— its conception is reported to have
caused great anguish among those
involved. What perhaps can be said
inits favouris thatit atleast has the
verbal support of every European
government.

Pan-European cooperation in en-
vironmental matters is in any case
not confined to these ministerial
conferences taking place at several
years’ intervals. At the Lucerne
meeting in 1993, for instance, all the
countries of central and eastern Eu-
rope undertook to develop national
plans of action for the environment,
and it came out at Sofia that thir-
teen of these seventeen countries
now had plans ready or almost
ready. Among them were Georgia,
Moldavia, Kazakstan, and Ukraine.

The next pan-European meeting
of environment ministers will take
place at Copenhagen in 1998.

PER ELVINGSON

State of the environment

AMONG THE ITEMS presented at the
meeting of Europe’s environment
ministers in Sofia was a 650-page
survey of the continent’s environ-
ment — an outcome of the Dobris
meeting in 1991. The intention is
that is shall be revised every third
year by the European Environment
Agency, an EU organ based in Copen-
hagen. This first issue contains an
immense amount of information, the
usefulness of which is however
limited by the fact that most of it is at
least five years old — a fault that it is
hoped will be remedied in coming
issues.

The survey, covering forty-six
countries, comprises fifty-six sections
dealing with different environmen-
tal problems. The following are some
of its more outstanding revelations:
O Although improvements in air
quality have been achieved through

the introduction of cleaner fuels, de-
sulphurization measures, and other
controls in the past two decades, epi-
sodes of poor air quality, during which
the World Health Organization’s
guidelines are exceeded, still occur
regularly in most European cities.
The main cause is road traffic.

O Road traffic is expected to have
almost doubled in western Europe
between 1990 and 2010. The conclu-
sion is: “If transport does not pay its
real social and environmental costs,
then the benefits arising from tech-
nological improvements will be out-
weighed by disbenefits from in-
creased transport growth.”

Europe’s Environment: The Dobris As-
sessment. 1995. 652 pp. 55.00 ecus. Avail-
able from the Office tor Official Publications
of the European Communities, 2 rue Mer-
cier, 2985 Luxembourg. Fax +352 488573.




FOREST HEALTH

More trees than ever damaged

MORE DAMAGED TREES were found
in Europe in 1994 than in any of the
eight previous ECE surveys. To be
counted as damaged, trees must
show more than 25-per-cent defolia-
tion, and of the 102,288 in the sur-
vey, 26.4 per cent fell into this class,
as against 22.6 per cent in 1993.
Needle trees were found to be some-
what more damaged than broad-
leaved species, with counts of 28.0
and 24.3 per cent respectively.

Defoliation is used as a measure
of the trees’ general health. Falling
into Class 1, with 11 to 25-per-cent
defoliation, is considered to be a
warning rather than a sign of re-
duced vitality. Only when defolia-
tion exceeds 25 per cent are trees
classed as damaged.

The table shows the year-by-year
trends for each country. The great-
est proportion of damage is still
found in the countries of central and
eastern Europe, and particularly in
forests on high ground, where there
are several thousand hectares of the
worst affected areas.

Some 170 million hectares, or
about two-thirds of Europe’s forested
area, are covered by the national
surveys. In 1994 figures were again
forthcoming from thirty-two coun-
tries; but carried out concurrently
with the national surveys is also a
transnational one, involving the ap-
praisement of a number of site pa-
rameters on sample plotsin a 16x16-

kilometre grid. Here twenty-nine
countries participated last year.
Since the area covered by surveys
may vary somewhat from year to
year, direct comparisons are diffi-
cult to make. In the transnational
plots there are however a number of
common sample trees, 28,000 of
which have been scrutinized every

By stressing the trees,
air pollutants can intensify
the effects of drought

year from 1988 to 1994, and in re-
spect of twelve species the number
of trees is sufficient to make the
sample statistically secure. As can
be seen from the charts, the propor-
tion of damaged trees has increased
for almost every species.

With the present survey method,
it is difficult to draw any safe conclu-
sion as to the cause of the damage.
Defoliation is of little help, since it
can occur for several reasons, and in
an attempt to remedy this, chemical
analyses are now being made of the
trees and soil, as well as the precipi-
tation. It is urged, too, that this pro-
cedure should be extended.

Many of the country reports men-
tion the warm, dry summer of 1994
as contributing to the increase in

defoliation. By stressing the trees,
however, air pollutants can inten-
sify the effects of drought.

A conclusion that can be drawn
from the national reports — and par-
ticularly from observations in the
main damage areas of some coun-
tries as well as in some other regions
— is that air pollution is a major
cause of forest decline, because in
those places the concentrations and
depositions of several air pollutants
are thought to exceed the critical
levels and loads for forest ecosys-
tems. In countries with a high level
of air pollution, this factor is con-
sidered the main cause of forest
damage. Elsewhere it is held for the
most part to be a predisposing, ac-
companying, and locally triggering
one, weakening forest ecosystems.

Sinceitis assumed that the recent
dry summers and mild winters have
had an effect on forest health, it is
suggested in the report that especial
attention should be given to climate
factors in combination with air pol-
lution.

PER ELVINGSON

Forest Condition in Europe. Annual report
of the forest-damage survey in Europe, pre-
pared by the international Co-operative Pro-
gramme on Assessment and Monitoring of
Air Pollution Effects on Forests within the un
ECE Convention on Long Range Trans-
boundary Air Pollution, in cooperation with
the Commission of European Communities.
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Intensity of defoliation 1994.
Percentage of trees with defoliation
>25 per cent. For all species, unless
marked * for conifers only.

Results from forest-damage surveys 1986-1994. Percentage of trees in Classes
2-4 (defoliation >25 per cent). All species.

1986 1987 1988 1989 1990 1991 19892 1993 1994

Austria - - - 108 9.1 7.5 6.9 8.2 7.8
Belarus - - - 672 54.0 - 192 293 374
Belgium - - - 146 162 179 169 148 16.9
Bulgaria 8.1 3.6 74 249 291 218 231 232 289
Croatia - - - - - - 156 19.2 288
Czech Republic - 564 530 597
Denmark - 230 180 26.0 212 299 259 334 385
Estonia - - 8.00 285" 20.0r 28.0* 285 203 157
Finland - 121 161 180 17.3 160 145 152 13.0
France 8.3 9.7 6.9 5.6 7.3 7.1 8.0 8.3 8.4
Germany 252 26.0 242 244
- {. East 13.8 16.4 359

- . West 189 173 149 159 159

Greece' 170 120 175 169 181 212 232
Hungary - - 75 127 217 196 215 210 217
ireland - 0.00 48 132 54* 150* 157* 29.6* 19.7*
italy - - - 91 148 164 182 176 195
Latvia - - - - 36.0 - 370 350 300
Lithuania - - 30 215 204 239 175 27.4 254
Liechtenstein  19.0 19.0 17.0 11.8 - - 160 - -
Luxembourg 51 7.9 103 123 - 208 204 238 348

Moidova - - - - - - - 508 -
Netherlands 233 214 183 16.1 178 172 334 250 194

Norway 20.8* 14.8* 182 197 262 249 275
Poland - - 204 319 384 450 488 500 54.9
Portugal - - 13 91 307 2068 225 73 57
Romania - - - - - 9.7 16.7 205 21.2
Russian Fed. - - - - - 42* 52° 45% 767
Slovak Republic 388 492 415 285 360 376 41.8
Slovenia - - - 226 182 159 - 190 16.0
Spain - - 68 45 46 73 123 130 194
Sweden 5.6* 12.3* 129" 16.1* 123* 16.9* 10.6° 16.2*

Switzerland 120 1560 120 120 170 19.0 160 180 226

Ukraine - - - - - 64 163 215 324
United Kingdom3 - 220 250 280 390 6567 583 169 139
Yugoslavia"‘ - - - - - 9.8 - - -

* Conifers only. 'Excluding maquis. %Data only from Leningrad region. 3Change of assessment
method between 1992 and 1993, in line with that used in other states. *Former Yugoslavia,
Croatia and Slovenia excluded.
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FOREST DECLINE
What causes it?

Twenty years have now passed since the
alarm was first raised for Waldsterben in
Germany. Yet despite extensive research,
the cause is still being debated. In view
of this uncertainty, the World Wide Fund
for Nature (WwF) has now issued a re-
port in which the present situation is
examined and the results assessed of
research into the role of air pollution in
forest decline.

Although it has been clearly shown that
air pollution can damage trees directly
and combine with other factors to reduce
their general vitality, doubts remain
about its role in forest decline as a whole.
Monitoring of forest health has revealed
marked year-to-year variations, which
suggests the involvement of climatic fac-
tors and/or pest attacks. If pollution alone
were responsible, the levels of damage
would be expected to remain constant.
But the concentrations of pollutants at
places where decline is taking place are
often well below those known to cause
damage.

A new theory, the so-called eco-stress
model, goes some way to providing an
answer. This model suggests that it will
depend on the characteristics of the site
whether forests are more or less suscep-
tible to air pollution. Even a poor site
will normally allow healthy tree growth,
but deteriorating environmental condi-
tions will make trees on such a site more
prone to damage. Hence the same stress
will provoke different reactions, depend-
ing on the site. This would explain why
similar declines can occur at places with
quite different air-pollution loads, just
asthere may be differences in the degree
of forest decline when the levels of pol-
lution are similar.

The report also says that this theory
can explain the confusing and often con-
tradictory results of field studies and
experiments. It suggests moreover that
a more regional or even local approach
will be needed in dealing with the pro-
blem of forest decline. The reduction of
emissions in accordance with critical-
load models will of course be necessary,
but will not alone suffice to halt decline.

Tree health problems will also be ex-
acerbated if there are drier summers in
Europe, as predicted in climate-change
models. Plantations with species at the
edge of their native range may be par-
ticularly at risk from the dual effects of
climate change and air pollution.

More research is called for in the wwF
report, as well as reduction of the emis-
sions of air pollutants, including green-
house gases. ‘

Air Poliution and Forest Decline in Europe.
By Dr Katy Ling. WWF Research Report, June
1995. Available from WWF International, 1196
Gland, Switzerland.




LETTER TO THE EDITOR

The US Acid Rain Program

SIR, The United States Acid Rain pro-
gram, established under the 1990 Clean
Air Act Amendments, represents a rev-
olutionary approach to pollution control.
As such, it is sometimes misunderstood
by observers who are more familiar with
traditional routes for controlling air pol-
lution. Some of these misperceptions ap-
peared in the article on emissions trad-
ing in Acid News No. 3, 1995 (p.6). Al-
though there were numerous points made
in the article, the overall theme can be
summarized as follows: (1) there has been
little allowance trading, so (2) the pro-
gram may not be successful.

Let us first address the overall
premise that the success of the acid rain
program depends upon whether there is
abundant allowance trading. An allow-
ance is an authorization to emit one ton
of sulphur dioxide. The most important
aspect of the acid rain programis not the
level of emissions trading, but the nearly
50-per-cent reduction in emissions of SOz
which will occur with or without emis-
gions trading. Beginning in 1995, 502
emissions from electric utilities are to be
progressively reduced, so that by 2010
they may not be more than half of what
they were in 1980. This is accomplished
by issuing emission allowances equal to
only about half of 1980 emissions. New
utility sources receive no allowances and
must obtain them from the fixed number
frozen under a permanent cap. Future
growth in electricity generation will re-
quire sources to get cleaner and cleaner
to stay within the cap.

The integrity of emission reductions
(and of the tradeable allowances) is en-
sured by the requirement for state-of-
the-art continuous emissions-monitor-
ing systems at all electric utility units.
Utilities are required to collect hourly
emissions data and to report this data
electronically to the Environmental Pro-
tection Agency, where it is analyzed and
stored in a computer database called the
Emissions Tracking System. Ultimate-
ly, emissions data will be made publicly
available via the internet.

There are automatic penalties if an-
nual emissions exceed the number of
allowances held. The owners or operators
of delinquent electric utility units must
pay a penalty of $2000 (adjusted for in-
flation) per excess ton of SO2 or NOx emis-
sions. In addition, violating utilities must
offset the excess 802 emissions with
allowances in an amount equivalent to the
excess. A utility may either have allow-
ances deducted immediately or submit
an excess-emissions offset plan to the

EPA that outlines how these cutbacks
will be achieved. Finally, the Clean Air
Act also provides for criminal penalties
of $25,000 per vinlation.

The end result is that the emission re-
ductions and environmental benefits of
the Acid Rain Program will be achieved
even if there is no emissions trading. If
this is the case, why even bother with

Level of allowance trading
is significantly higher
than is generally known

emissions trading? The purpose of
allowance trading is to reduce the costs
to society of compliance. Allowance trad-
ing ensures that the most cost-effective
reductions are made, since it is often
much cheaper for a dirty source to over-
control for sOz and then sell its extra
allowances to a relatively cleaner source.

Moreover because the allowance trad-
ing system provides for complete flexi-
bility of compliance options, it encour-
ages the use of pollution prevention
technologies for air-pollution compliance.
Energy efficiency and renewable energy
technologies become even more cost ef-
fective because for every ton of pollution
avoided, there is now a monetary re-
ward.

Let us now move to the question of the
volume of allowance trading that has
taken place thus far. Isit really true that
there has not been much allowance trad-
ing? Implicit in the question is the as-
sumption that a certain amount of trading
is “correct.” Though some analysts ex-
pected more private allowance deals, the
level of allowance trading is significant-
ly higher than is generally known. As of
November 1995, 23.4 million allowances
had been transferred in nearly 700 pri-
vate transactions registered in EPA’s
Allowance Tracking System. Approxi-
mately 3.5 million of these allowances ap-
pear to have been acquired by electric
utility companies from other utility com-
panies, brokers, or fuel companies. We
expect that an even more significant
portion of the total allowances trans-
ferred will become “intra-utility trades,”
i.e., allowances transferred between dif-
ferent plants within the same company.
Finally, when examining the level of
allowance trading it is important to note
that 1995 is the first year of compliance

and only 110 plants are affected. By the
year 2000, more than 700 plants will be
affected, thereby significantly increas-
ing the size of the allowance market.

Although the volume of allowance
trading is substantially more than most
other trading programs, it should be re-
membered that trading is only a means
to achieve cost savings, it is not an end
in itself. The true goal is low compliance
costs, and no one disputes that this goal
is being met through the flexibility
allowed by the program. The low allow-
ance prices cited in the Acid News article
simply reflect lower overall costs of the
program and the early emission-reduc-
tion actions of some electric utility com-
panies. The 1994 report of the Congres-
sional General Accounting Office, also
cited in the article, found that the market-
based approach in the acid rain program
could save as much as $3 billion a year
compared to a more traditional approach.
That is more than a 50-per-cent reduc-
tion in cost.

There is no argument with the need
for a critical assessment of whether the
U.S. Acid Rain Program achieves the en-
vironmental results for which it was in-
tended. For example, there are legitimate
concerns about whether the emission re-
ductions required by the Clean Air Act
Amendments are enough to protect sen-
gitive ecosystems in the northeastern
United States. Our recent Acid Deposition
Standard Feasibility Study, for example,
concluded that additional emission re-
ductions of sulphur dioxide and nitrogen
oxides may be necessary to fully protect
these areas. The study did not conclude,
however, that emissions trading will
diminish the environmental benefits of
the 10 million ton SO2 reduction. This is
because most of the cost effective reduc-
tions are being made at the highest
emitting facilities in the mid-western
US, the area most responsible for acid
depositions in the sensitive northeastern
part of the country.

Like all new approaches, allowance
trading is sometimes misunderstood.
However, there should be no confusion:
a 10 million ton reduction in 802 emis-
sions and the protection of the environ-
ment at less cost is good news.

BRIAN J. McLEAN

The writer is Director, Acid Rain Division, U.S.
EPA (6204J), 401 M Street SW, Washington
DC 20460, USA.

The Acid Rain Program’s home page on inter-
net can be found at http://www.epa.gov/docs/
acidrain/ardhome.htmi.
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Acid News

Index of articles 1991-1995

Regional index

Global

4/91:14 Sustainable living. 2/92:8-10Climate convention. 3/92:14-
15 Ditto. 4/92:16 Ditto. 3/93:1,3-4 Fossil-free future. 2/94:5 Global
warming: ecosystem effects. 4/94:18 Aircraft emissions. 19 Cli-
mate convention. 5/94:5 Emissions of CO7, SO, NOx. 1/95:11
Solar power. 2/95:8 Bicycles. 3/95:16 Climate convention.5/95:14
Emissions of SO2, NOx, and ammonia.

Asia

4/92:10 Catalyzers in Far East. 2/93:10 Thailand. China. 3/93:7-8
Energy efficiency. 20 Mapping, Asia. 5/93:9 Windpower, India.
2/94:11 Benxi, China.3/94:11 Acid rain treaty China-Japan. 4/94:9
Mapping of critical loads, Asia. 1/95:13 Motorizing China.
2/95:10 China. 10-11 Emissions, Far East. 3/95:13 Taj Mahal.

Europe

1/91:12-13 EMEP data 1989. 2/91:1,1&_Mapping critical loads.
4/91:4-5 ECE forest survey. 10-11 EMEP data 1990. 1/92:12-13
Mapping critical loads. 14-15 Ammonia. 2/92:16 School project.
3/92:12 Car efficiency. 13 Mapping critical loads for nitrogen.
5/92:10-12 EMEP data 1991. ECE forest survey (factsheet).
2/93:1,4-5 Critical loads. 3/93:2 Environmental Action Program.
4/93:1-4 Sulphur protocol negotiations. 5/93:1,3-4 Historical
emissions. 8-9 ECE forest survey 1992. 14-15 Motorways. 16-17
EMEP data 1992. 18 Transatlantic pollution transport. 19 Envi-
ronmental Action Program. 1/94:14 Mapping critical loads.
2/94:16 School project. 3/94:5 NOx emissions. 14 Pan-European
process. 5/94:8-9 ECE forest survey 1993. 14-15 EMEP data 1993.
1/95:10-11 Air pollution—nature conservation. 2/95:1-4 Health
effects. 9 Acidification of groundwater. 3/95:1-4 Health. 4/95:8
School project. 5/95:5 Pan-European Process (Sofia Conference).
6-7 Forest survey 1994. 12-13 EMEP data.

European Community/European Union (EC/EU)

2/91:3 Diesel emissions. 5 Car emissions. 4/91:5 Cleaner fuels. 7-9
CO; policy. 1/92:14 Speed limits for heavy vehicles. 20 Future
CO2 emissions. 2/92:4-5 Green Paper on transport. 5 Fifth envi-
ronment action program. 6 Britain breaching standards. 4/92:2

Country index

Sulphur in oil (Editorial). 8-9 Future road emissions. 9 Road-
building program, biofuels. 1/93:7-9 COz from cars. 9 White
Paper on transport. 11 Ozone Directive. 12 HD Television. 2/93:9
New car standards proposed. 3/93:11 Sulphur in gas oil.
EC/EFTA. 18-19 Truck emissions. 1/94:5 Refrigerator standards.
6 CO2 from cars. 7 NOx from aircraft. 2/94:1,4 Power plants—
global warming. 5 Power plants to court. Emission limits for
small combustion plants. 9 New limits for car emissions, tighter
standards for light trucks. 3/94:11 Cleaner transportation. 15
Renewables. 4/94:2 Large combustion plants directive (Ed.). 12
Transportation policy. 13 Sulphur limits for fuel oils. 14-15
Revision of large combustion plants directive. 17 COz emissions.
5/94:11 Appliances standards. 1/95:13 Ditto. 2/95:1-4 Revision of
health standards. 5 Cogeneration. Emission standards for light
trucks. 6 Car fuel efficiency. 16 COz emissions. 3/95:2 Revision
of environmental program (Editorial). 4 Car Free Cities Club. 5
Acidification strategy. 14 Taxation of fuels, air transport. 4/95:2
Sulphur in oil (Editorial). 4 Air quality directive. 10-11 Trans-Eu-
ropean Networks. 5/95:1,3 Transit traffic (EU vs Hungary). 2
Acidification policy (Editorial). 9 Emission standards for off-
road vehicles. 16 Ozone. Particles.

Central & Eastern Europe

1/91:1-7 “Black triangle.” 3/91:10 Economic aid programs. 1/92:4-
5 Energy efficiency. 6 Pollution transfer. 4/92:7 Western aid.
5/92:20 Light bulbs—nuclear reactors. 1/93:12-15 Vienna con-
ference. 3/93:2 Environmental Action Program. 21-23 Economic
aid programs. 4/93:12-15 “Black Triangle.” 5/93:19 Environmental
Action Program. 2/94:12 Black Triangle, PHARE program. 3/94:9
Motorways. 10 General. 3/95:9-11 Economic aid programs.

North America
5/93:18 Transatlantic pollution transport. 2/95:9 Acidification of
groundwater.

South America
4/92:10 Catalyzers, Mexico City. 4/93:4 Windpower, Argentina.

Austria
3/91:5 Alpine transit. 3/94:7 Lake acidification. 8 Alpine transit.

Baltic States

2/91:7 Truck emissions (Estonia). 4/92:5-6 Estonia (general). 4/93:4
Peat (Estonia). 1/94:16 Energy systems. 3/94:12 Better heating
(Estonia). 5/95:15 Orimulsion (Lithuania).

Belgium
1/92:18 Car advertisements.

Bulgaria
5/95:4 Nuclear power—energy efficiency.

Czechoslovakia (CSFR)
1/91:1-3 (General). 3/91:7 Cars. 8-9 (General). 5/92:1,3-4 (General).
From 1993: See Czech Republic/Slovakia.

Czech Republic (Before 1993, see Czechoslovakia)
4/93:15 Libkovice. 5/93: Pollution—miscarriages. 5/94:1,3-5 N.
Bohemia (general).

Denmark

2/91:12 Energy efficiency. 3/91:3-4 Oresund bridge. 1/92:17 Elec-
tric cars, cycles. 3/93:11 Windpower export. 5/94:4 Windpower.
4/95:9 Petrol fume recovery. 5/95:16 Bicycles (Copenhagen).

Finland
2/92:1,3 Forest damage (risk assessment). 2/93:9 Ferries. 2/95:13
Eastern aid.

France

1/92:17 Trains—airlines. 4/92:9 Biofuels. 5/92:12 Car efficiency.
3/93:14 Electric vehicles. 3/94:11 Highway plans. 13 Batteries.
5/94:12 Smog. 2/95:8 Electric cars. 3/95:4 Air pollution (Paris). 15
Vallée d’Aspe, Pyrenees.




Germany (FRG)

2/91:7 Tax on emissions. 13-14 Tax on energy. 3/91:1 Cleaning
former GDR. 4/91:16 Traffic actions. 5/92:12 Car efficiency. 15-16
Flue-gas cleaning. 1/93:9 Charge on autobahn. 16 Environmental
technology. 2/93:10 Vapour recovery. 3/93:24 Fungi. 4/93:7 Car
efficiency tax. 12 East German energy. 2/94:9 Road charges. 13
Electric cars. 3/94:16 Freiburg. 4/94:11 Smog and speed. 17 CO;
emissions. 5/94:12 Freiburg. 4/95:9 Smog decree. 11 Action on
transit. 13 Ecotax reform.

Greece
4/94:7 Air pollution program. 3/95:4 Traffic ban (Athens).

Hungary
1/91:16 NGO action. 1/93:1,3-4 (General). 5/93:5 Scrapping of cars.
5/95:1,3 Transit traffic.

Italy
2/91:5 Car emissions. 3/94:7 Lake acidification. 1/95:14 Solar power.

Japan
3/94:11 Acid rain treaty.

Netherlands

2/92:7 City traffic (Amsterdam). 5/93:6 Air travel subsidized.
1/94:9 Sustainable transportation. 10 Coal gasification. CO2 emis-
sions. 4/94:7 Company cars. 2/95:5 Cogeneration. 4/95:12-13 En-
ergy crops. 5/95:4 CO2 emissions—ijobs.

Norway

2/91:12 Energy efficiency. 1/92:17 Oil-rig emissions. 2/92:1,3
Forest damage (risk assessment). 5/92:14 Nitrogen oxides. 1/93:5-
6 Secondary gains from COz reduction. 3/93:24 Fungi. 2/94:3 NOx
emissions. 5/94:10 Forest damage. 1/95:11 CO2 emissions. 14
Acidification. Cleaner diesel. 2/95:12 Solar energy in school.

Poland

1/91:4-7 (General). 2/91:4 Car emissions. 4/91:12 Environmental
fund. 4/92:1,3-4 (General). 4/93:13-14 “Black Triangle.” Debt-for-
environment swaps, energy efficiency. 15 NGO policy. 3/94:15
Debt swapping. 3/95:12-13 (General). 4/95:13 OECD environ-
mental review. 5/95:10-11 (General).

Russia (incl. former USSR)

1/91:16 Kola peninsula. 3/92:16 Boreal forests. 2/93:13-14 Air
pollution in the taiga. 5/93:20 Norilsk. 2/94:14 Kola peninsula.
4/94:11 Ditto. 2/95:13 Ditto.

Slovakia (Before 1993, see Czechoslovakia)
2/95:7 Nuclear power.

Switzerland
3/91:5 Alpine transit. 7 Cars. 3/93:11 Emission taxes. 2/94:8 Alpine
transit. 3/94:7 Lake acidification. 8 Alpine transit.

Subject index

Spain
1/94:4 Windpower. 2/95:5 Cogeneration. 4/95:6-8 Court case, emis-
sions.

Sweden

2/91:10-12 Energy efficiency. 3/91:3-4 Traffic, Oresund bridge.
4/91:5 Better diesel oil. 13 Lake acidification. 1/92:7-11 Acidifica-
tion. 2/92:1,3 Forest damage (risk assessment). 7 Pleasure craft
emissions. 11-13 Mapping critical loads. 4/92:12 Solar heating.
5/92:9 Red-throated divers. 2/93:3 Forest damage. 7 Lichens. 8
Environmental classification of cars and fuels. 9 Tunnels, ferries.
3/93:8-10 Emission taxes. 4/93:4 Peat. 7 Forest damage. Liming of
lakes. 5/93:5 Trains. 6 Transportation modes compared. 9 Dam-
age to the marine environment. 2/94:8 Better petrol. 10 Successful
NOx charge. 3/94:4 Catalyzers. 13 Rock carvings. 4/94:1,3-4 Road
charges. 5 Air pollution—health. Petrol classification. 7 Forest
damage to court. 16-17 Ships’ emissions. 5/94:16 Catalyzer
failure. 1/95:6 Environmental ranking of cars. 15 Forest liming.
5/95:11 “Green” power.

Ukraine
4/93:4 Windpower.

United Kingdom (UK)

2/91:8 Large combustion plants. 9 Damage continues. 3/91:6 Health.
4/91:6 CO2 from cars. 9 Acid-rain research axed. 12 Ozone levels
rising. 1/92:18 Orimulsion, cycles. 2/92:6 Air quality standards.
3/92:12 Trams. 5/92:8 Corrosion of materials, a greener parlia-
ment. 9 Trout (Wales). 17-19 Energy market. 1/93:10 Damage to
SSSIs. 2/93:6 Critical loads. 3/93:15-17 Catalyzers—cold starts.
4/93:5-7 Sulphur emissions. 8 Damage to SSSIs. 5/93:10 Damage
to plants. 1/94:10 Damage to SSSIs. 4/94:4 Vehicle exhausts—
health. 5 Ozone limits. London smog. 5/94:4 Windpower. 12
Damage to SSSIs. 1/95:9 Transportation policy revised. 16 Large
combustion plants’ emissions. 2/95:4 Trams. 7 Renewable energy
prices. 8 Solar power. 4/95:5 Health effects. 16 Gains from SOz
reductions. 5/95:4 Energy efficiency. 14-15 Orimulsion. 16 SOz limits.

USA

3/91:4 Cleaner fuel (Calif.), efficiency. 15 Clean-air act revised.
4/91:9 Coal industry disinformation campaign. 1/92:14 Vehicle
emission regulation. 17 Ships’ emissions. 2/92:6 Cleaner petrol
(Calif.). 14 Tradeable emission credits. 15 Lake acidification.
4/92:13 Clean coal, emission credits. 5/92:7 Valuing health bene-
fits. 20 Driving costs. 1/93:6 Sunny future. 3/93:11 Energy effi-
ciency. 4/93:7 Urban air. 5/93:5 Energy efficient computers. 11-13
Emissions trading. 1/94:6 Efficient cars. 2/94:13 Particles—health.
3/94:4 Ozone Transport Commission. 7 Windpower. 13 ULEV
cars. 15 Diesel exhausts—health. VOCs. Sulphur limits for diesel.
4/94:12 Electric cars. 5/94:11 CO2 emissions trading. 13 Tradeable
SOz credits. 1/95:9 Tighter truck standards. Solar power. 2/95:8
Emission credits swap. 3/95:5 Particles: health. 6 Emissions trad-
ing. 4/95:5 Health effects. 5/95:8 Emissions trading.

Actions/NGO activities

1/91:2 “Black Triangle”. 16 Traffic action Hungary. 4/91:12 School
project Norway-CSFR. 16 Traffic actions FRG. 1/92:1,3 Traffic
actions. 2/92:16 European school project. 3/92:10-11 NGO state-
ment on critical loads. 16 Boreal forests. 1/93:12-15 Vienna con-
ference (east-west cooperation). 2/93:12 Taiga Rescue Network.
15-16 Climate Alliance. 4/93:15 NGO policy, Poland. 5/93:2 Agen-
da 21 (editorial). 14-15 Against European motorways. 2/94:12
Black Triangle, PHARE program criticized. 4/94:11 Letter cam-
paign (Norway). 3/95:7-8 NGO statement on critical loads.

Corrosion/Damage to cultural heritage
2/91:9 Buildings (UK). 5/92:8 Corrosion (UK). 3/94:13 Rock carv-
ings (Sweden). 4/95:9 Europe.

Court cases
2/94:5 EU power plants. 3/94:12 Australian power plants. 4/94:7
Forest damage (Sweden). 4/95:6-7 Teruel, Spain.

Critical loads

2/91:1,16 Mapping (Europe). 9 UK. 3/91:7 Blue-green algae. 4/91:2
Editorial. 1/92:7-11 Swedish lakes. 12-13 Mapping (Europe)
2/92:11-13 Mapping (Sweden). 3/93:6-11 UN ECE Convention,
mapping, nitrogen, ozone, NGO seminar statement. 13 Nitrogen
mapping. 1/93:2 Editorial. 10 Damage to SSSIs (UK). Factsheet.
2/93:1,4-5 Mapping (Europe). 6 UK. 4/93:5-7 Sulphur emissions
(UK). 8 SSSIs (UK). 5/93:1,3-4 Historical emissions. 1/94:10 SSSIs
(UK). 14 Mapping (Europe). 4/94:9 Mapping (Asia). 2/95 Fact-
sheet. 3/95:7-8 NGO seminar statement.




Drinking water
2/919 Groundwater (UK). 2/94:9 Groundwater (Europe, North
America).

East-west cooperation

3/91:10 Funding. 4/91:12 Poland, school project. 1/92:6 Pollution
transfer (Sofia conference). 4/92:7 Coordinated aid. 1/93:12-15
Vienna conference, development banks, statement. 3/93:21-23
Economic aid programs. 4/93:13 Aid faltering. 14 Debt-for-envi-
ronment swaps. 5/93:19 Environmental Action Program. 2/94:12
Black Triangle, PHARE program. 14 Kola Peninsula. 16 School
project. 3/94:14 Pan-European process. 15 Debt swapping (Poland).
5/94:12 PHARE program. 2/95:13 Finnish aid. 3/95:9-11 Economic
aid programs. 5/95:5 Pan-European Process (Sofia conference).

Economy

2/91:13-14 Energy taxes (FRG). 3/91:1,7,12-14 Eastern Germany.
2/92:1,3 Forest damage (risk assessment). 14 Tradeable emission
credits (USA). 4/92:13 Ditto. 5/92:7 Valuing health benefits (USA).
17-19 Energy market imperfections (UK). 20 Driving costs (USA).
1/93:5-6 Secondary gains from COz reduction. 20 Environmental
spending. 3/93:8-10 Emission taxes (Sweden). 11 Emission taxes
(Switzerland). 4/93:14 Debt-for-environment swaps. 5/93:11-13
Emissions trading (USA). 2/94:6-7 Internalizing transportation
costs. 9 Road charges. 10 Economic instruments (general), NOx
charge (Sweden). 3/94:2 Editorial. 4/94:1, 3-4 Road charges
(Sweden). 5/94:11 CO7 emission trading (USA—Czech Rep.). 13
Tradeable SOz credits (USA). 1/95:2 Pollution costs (Ed.). 2/95:7
Greenhouse effect—insurance costs. 3/95:5 Pollution costs. 6
Emissions trading (USA). 4/95:14 Ecotax reform (Germany). 16
Gains from SOz reduction (UK). 5/95:4 CO2 emissions—jobs. 8
Emissions trading (USA).

EMEP (European Monitoring and Evaluation Programme)
1/91:12-13 Ditto 1989. 4/91:10-11 Ditto 1990. 5/92:10-12 Ditto 1991.
5/93:1,3-4 Historical emissions. 16-17 Emissions and distribution
of SO2 and NOx 1992. 18 Transatlantic pollution transport.
5/94:14-15 Emissions and distribution of SO and NOx 1993.
5/95:12-13 Emissions and distribution of SO2 and NOx 1994.

Energy efficiency

2/91:7 Cars. 10-11 Sweden. 12 Scandinavia. 1/92:4-5 Central and
western Europe. 20 EC potential. 3/92:12 Cars. 5/92:12 Cars. 17-19
UK energy market. 20 Light bulbs—reactors (eastern Europe).
1/93:7-9 Cars (Europe). 12 HD Television, computers. 2/93:10
Thailand. 3/93:5-6 Demand-side management. 7-8 Third World.
11 USA. 4/93:14 Poland. 20 Negawatts. 5/93:5 Computers (USA).
7 Transformers. 1/94:5 Refrigerators (EU directive) 3/94:11 TVs,
electric motors. 12 Tallinn, Estonia. 5/94:11 Standards for ap-
pliances (EU). 1/95:9 Light bulbs (Germany). 2/95:5 Cogeneration
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DRAFT DIRECTIVE

Emissions from
mobile equipment

ALTHOUGH SIZABLE, the emissions of
air pollutants from diesel-powered
mobile machinery — such as bulldoz-
ers, cranes, dumpers, tractors — have
so far gone mostly unregulated. Now,
however, if a directive proposed by
the European Commission is ac-
cepted, they will be subject to limits.

The draft has been developed in
close cooperation with the US Envi-
ronmental Protection

by the directive. The limits proposed
for Stage 1 — which is intended to
come into force by steps, according
to engine power, between June 30,
1997 and December 31, 1998 — would
correspond to the present ones for
heavy road vehicles (Euro I), but be
much above those for Euro II, which
will apply already in 1996. Only in
Stage 2, coming into force between

December 31, 2000 and

Agency (EPA), and its
initial requirements
conform on the whole
with those published
last year in the United
States. Butit also com-
prises a second stage,

Main aim to control
the emissions of
NOx and particles

December 31, 2003,
would the require-
ments equal those of
Euro I1, although they
will probably have been
still further tightened.

As regards particu-

which will be imposing

standards that are stricter than any
likely American ones. It is intended
that the rules should also apply in
Norway, Iceland, and Liechtenstein,
which together with the EU mem-
bers form the European Economic
Area.

The draft sets emission-limit values
for the diesel engines in all types of
mobile machinery except agricultur-
al and forestry tractors, for which a
separate directive is proposed. The
possibility ‘of standards for petrol-
driven equipmentis being considered.

Although the standard covers all
four ordinary exhaust emissions, its
principal aim is to control the emis-
sions of nitrogen oxides and particu-
lates. It is estimated that implemen-
tation of the second-stage will reduce
particulates by 67 per cent and ni-
trogen oxides by 42 per cent, com-
pared with what they would be if
nothing was done.

The emissions of hydrocarbons
should also be less, by 29 per cent,
while those of carbon monoxide,
which are in any case low, would
hardly be changed. The added cost
per vehicle is said to be marginal,
which means the Commission’s pro-
posal should amount to a cost-effec-
tive way of lessening air pollution.

At present some 7 per cent of the
total man-made emissions of nitrogen
oxides in the Union are said to come
from the kinds of equipment covered
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lates, the difference is
even greater. The emissions accepted
in Stage 1 would be 4-5 times greater
than the concurrent Euro II stan-
dards.

Manufacturers will probably be
permitted to sell off engines already
produced during a period of at most
two years following the deadlines,
with the possibility of one year’s ex-
tension in certain circumstances, and
to encourage the purchase of ma-
chines that meet the emission stan-
dards before they become manda-
tory, governments would be allowed
to grant tax breaks. As a means of
keeping down administrative costs,
it is proposed that the manufacturers
themselves shall be responsible for
ensuring that their engines comply
with the new standards.

The draft was approved without
debate or amendment by the Euro-
pean Parliament in November, but
no word has yet been forthcoming
from the Council of Ministers. By
forgoing its power to amend the pro-
posal at first reading the parliament
has however largely closed off any
opportunity to press for later changes
in the text.

The Commission itself describes
the proposed limits as “relatively leni-
ent” and the timetable as “generous”.

PER ELVINGSON

Source: Environment Watch: Western Eu-
rope. September 29, November 17, 1995.

Recent
publications

Restoration and Recovery of an Indus-
trial Region (1995)
Edited by J. M. Gunn. A case history of
damage and restoration of the environ-
ment surrounding the giant metal smel-
ters in Sudbury, Canada — once one of
the world’s largest sources of sulphur
dioxide pollution.

372 pp. $79.00. Published by Springer-
Verlag, 175 Fifth Avenue, New York
10010, UsA.

Community Energy Workbook (1995)
By A. Hubbard and C. Fong. Outlines a
simple framework for implementing
sustainable energy practices in the local
community. Based on lessons learned by
evaluating what has enabled some com-
munities to address energy issues suc-
cessfully.

265 pp. $16.95. Published by Rocky
Mountains Institute, 1739 Snowmass Creek
Road, Snowmass, CO 81654-9199, USA.

Homemade Money (1995)
By R. Heede, Rocky Mountains Institute.
A practical guide for householders seek-
ing cost-effective ways to cut home en-
ergy bills, save energy and water, im-
prove comfort and reduce environmental
impacts. The Institute also offers a series
of “Home energy briefs,” highlighting
different energy-consuming sectors in
the household.

276 pp. $14.95. Available from RMI,
address as above.

Effects of acid deposition and tropos-
pheric ozone on forest ecosystems in
Sweden (1995)

Edited by H. Staafand G. Tyler. A scien-
tific presentation of the latest results of
Swedish research. Covers the effects on
soils, trees, fauna and flora, and includes
integrated studies and modelling.

369 pp. Ecological Bulletins No. 44.
Can be ordered from Munksgaard Inter-
national Publishers Ltd, 238 Main Street,
Cambridge, MA 02142-9740, USA.

Mapping and Modelling of Critical Loads
for Nitrogen: a Workshop Report (1995)
Report from a UN ECE expert workshop
held in October 1994, with the aim of
providing an updated scientific basis for
the mapping and modelling of critical
loads for use in the forthcoming discus-
sion of a second nitrogen protocol.

207 pp. Obtainable from the Depart-
ment of Environment, Technical Policy
Branch, Air Quality Division, Room B356,
Romney House, 43 Marsham Street, Lon-
don, England SW1P 3PY.




POLAND

Can improvements be maintained?

SINCE 1992 the Polish economy has
been steadily on the way up, raising
the question of whether the country’s
emissions of air pollutants — which
had markedly fallen back during the
previous recession — would now start
to rise again. Not necessarily, says
ZM. Karaczun, who reported on a
study of Poland’s possibilities of re-
ducing its emissions at Acid Reign
957 in June. But, he cautioned, the
next few years will be decisive.

A crucial step, in Karaczun’s view,
was that taken by the Polish parlia-
ment in May 1991 when it decided
that sustainable development was
to be integral to environmental policy.
According to a document from the
ministry of environment the same
year, this should mean that the emis-
sions of sulphur dioxide and nitrogen
oxides would be reduced by 80 per
cent from 1980 to the year 2000, that
individual coal-fired domestic fur-
naces would be entirely phased out
in extensively built-up areas, and
emissions of carbon dioxide would
be reduced in accordance with inter-
national agreements.

Just now industrial output (and
also GDP) is increasing faster than
the consumption of energy — which
would indicate that energy is being
used ever more efficiently. The envi-
ronment is also benefiting from the
substitution of natural gas and oil
for coal. During the period 1989-1993
there was a relatively sharp reduc-
tion in the emissions both of the
acidifying sulphur and nitrogen ox-
ides and of the main greenhouse gas,
carbon dioxide. See Table 1.

The question is what these reduc-
tions can be ascribed to. Karaczun
considers them to have been due to
cutbacks and changes in industrial
output, rather than to active envi-
ronmental policy. Now however there
are signs of the trend becoming
reversed. A rapid increase of emis-
sions is occurring for instance in the
municipal sector and in transport-
ation, among the reasons being the
fact that more vehicles are coming
onto the roads and cheap coal with
a high sulphur content is being sold
to private consumers.

Currently the most polluting sec-
tor is power generation, which ac-

counts for 62 per cent of the emis-
sions of sulphur dioxide, about 40
per cent of those of nitrogen oxides,
and 65 per cent of the carbon dioxide.
(As regard nitrogen oxides the traffic
sector is however hardly better, con-
tributing 37.5 per cent.) Only with

Reductions due to cutbacks
in output rather than
to environmental policy

the application of best available tech-
nology in new plant will it be possible
for the power industry to appreci-
ably reduce its emissions of sulphur
and nitrogen oxides, according to a
study released by the Ministry of
Industry and Trade. Even then, no
improvement is foreseen for carbon
dioxide. See Table 2.

The legal instruments for the im-
plementation of environmental pol-
icy are, according to Karaczun, out-
dated and inadequate in the present
situation, where changes of owner-
ship are taking place and there is a
new attitude to private property and
a division of authority, as regards
environmental protection, between

national, regional, and local govern-
ment.

Under the present legislation it is
impossible to employ certain types
of economic instrument, such as emis-
sions trading. A trial with emissions
trading that nevertheless took place
on a limited scale in Chorzow in 1991
showed however that great environ-
mental benefits could be obtained
without any increase in unemploy-
ment.

Other types of economic instru-
ments have on the other hand been
used for many years in Poland to
limit the emissions of air pollutants.
There have been charges on emis-
sions, fines for exceeding the per-
mitted levels, and subsidies. The in-
come so obtained goes to a fund for
the partial financing of environmen-
tal improvements. Collection has
however not always been fully en-
forced, only 72 per cent of the charges
for emissions, and 27 per cent of the
fines having come in during 1992 for
instance.

Following the political changeover
in 1989, Poland has entered more
actively into the international arena.
It has signed both the global climate
convention and the second sulphur
protocol under the UN ECE Conven-
tion on Long Range Transboundary
Air Pollution (undertaking toreduce
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its emissions of sulphur dioxide by
66 per cent from 1980 to 2010).
Foreign aid for environmental im-
provement has also increased, but
still only accounts for 3-5 per cent of
the total spending for such purposes.

The foreign aid has mostly suf-
ficed for preliminary studies only,
further finance having been lacking
for carrying out the intended proj-
ects. An encouraging exception has
been for the money going through
the Ecofund, formed to administer
funds granted to Poland under the
debt-for-nature swap (see AN 3/95,
pp.12-13).

Karaczun has put forward a num-
ber of concrete proposals for improv-
ing Polish environmental policy:

0 Legislation should be brought up
to date, and made to conform with
EUrules. At present it shows consid-
erable divergences, with regard for
instance to the possibility of public
participation, the action to be taken
when the standards for ambient air
quality are exceeded, as well as those
for emissions from moving sources.
O The collection of environmental
charges and fines should be im-
proved. The present failings in this
respect mean there is less money
available for environmental im-

Table 1. Trends in emissions of air
poliutants, 1980-1993.

1989 1993

kton kton Change
SOz 4,180 2,725 -35%
NOx 1,400 1,130 -17%
CO2 509,400 397,100 -22%

Source: Ochrona srodowiska. Main
Statistical Office, 1994.

provements, and give the manage-
ments of polluting plants a feeling of
impunity.

[0 Both commercial and investment
banks should be brought to partici-
pate in the joint financing of large
projects, for instance for the im-
provement of air quality, where high
capital costs are involved and the
difficulty of obtaining loans limits
the possibilities of getting projects
started.

O Take active steps to promote in-
ternational programs for improving
air quality, to acquire funds for the
restructuring of industry in an envi-
ronmentally friendly manner while
it is in process of privatization, and
to gain access to state-of-the-art tech-
nology for air quality.

PER ELVINGSON

Policy of Air Protection in Poland. By Z.M.
Karaczun. Study presented at the Acid
Reign '95? conference in Goteborg last
June. Correspondence should be ad-
dressed Warsaw Agricultural University,
Department of Environment Protection,
Nowoursynowska 166, 02-766 Warsaw,
Poland.

Table 2. Forcast reductions of emis-
sions from power generation, assum-
ing the application of best available
technology. Changes in per cent com-
pared with 1980.

2000 2005 2010
SOz -30 -45 -70
NOx -10 -15 -20
Dust -70 -70 -75
CO2 -15 -10 0

Source: The Energy Policy of Poland and
an Outline of the Programme until 2010.
Ministry of Industry and Trade, 1993.

Wind-driven trains

NEXT SUMMER you will be able to
travel a short distance by wind-driven
train between Malmé and Ystad, in
the southernmost corner of Sweden.
Statens Jarnvigar, the state railway
company, has signed a contract with
the power generator, Sydkraft, by
which the latter will expand its wind-
power capacity to provide the nec-
cessary electricity for the project.
In this case a single wind turbine
will suffice, but $J has announced
that it is in the process of re-negotiat-
ing its power supply, with the aim of
converting to renewable sources with-
in two years. “In view of the coming
deregulation of the market for elec-
tricty, the producers’ interest in sup-
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plying "green power" has markedly
increased," says Lars Johansson, SJ
environmental officer.

In preparation for the deregulation,
the Swedish Society for Nature Con-
servation has published criteria for
the environmental classification of
electricity, as a means of making
market forces influence the way it is
generated — the idea being that if
sufficient numbers of consumers de-
mand power from renewable sources,
it will soon become profitable for
generating companies to swtich over
to it.

For more information, please apply: The
Swedish Society for Nature Conservation,
Box 4625, 116 91 Stockholm, Sweden.

Recent
publications

Global warming: Cooperation among
OECD and non-0ecD Countries can make
the difference (1995)
Discloses among other things the gains
that could result from the imposition of
a common tax on greenhouse-gas emis-
sions over a wide area. It is suggested
that in order to avoid an all-too-compli-
cated procedure, the first step should be
taken by a restricted group of countries
— members of the OECD, countries of the
former Soviet Union and of eastern Eu-
rope, India, and China. In 1990 these
countries were together responsible for
84 per cent of the global emissions. As
some would be more hard hit than others,
compensatory mechanisms are proposed.
Available from OECD Publications Ser-
vice, 2 rue André-Pascal, 75775 Paris
Cedex 16, France.

Global Warming: Economic Dimensions
and Policy Responses (1995)
Addressing the policy follow-up of the
Framework Convention on Climate
Change, this report discusses current op-
tions for reducing emissions, explores
future possibilities, examines the impli-
cations of a carbon tax for international
trade and fiscal policies, and examines
the scope for international cooperation
and joint policy for implementation of
the convention.

155 pp. Available from OECD, address
as above.

Environmental Taxes in oEcD Countries
(1995)
Report providing a comprehensive sur-
vey of current environmental tax instru-
ments in use in OECD countries. It covers
not only taxes introduced explicitly for
environmental reasons but also those
that may significantly affect the envi-
ronment, even if they were introduced
for other reasons.

99 pp. Available from OECD, address as
above.

Clear Air around the World (1995)
Ed. L. Murley. Third edition. Published by
the International Union of Air Pollution
Prevention and Environmental Protec-
tion Associations. A review of 27 countries’
environmental legislation and programs
for improving air quality, etc.

£49.00. 428 pp. Can be obtained from
National Society for Clean Air and En-
vironmental Protection, 136 North Street,
Brighton, England BN1 1RG.




EMISSIONS

Latest monitoring

BETWEEN 1980 and 1993 the Euro-
pean emissions of sulphur fell by 40
per cent, while those of nitrogen ox-
ides were still about the same in
1993 as they had been in 1980 — all
according to the latest figures from
EMEP, the European Monitoring and
Evaluation Programme.

The trend for sulphur emissions
was steadily downward over the
whole period, from 28 or so million
tons in 1980 to 17 million in 1993.
Nitrogen oxides on the other hand
rose from 21.7 million tons in 1980
to a peak of 24.5 million in 1989,
after which they started to fall back
again in a slow decline.

Figures for emissions supplied by
each of the participating countries
(Table 1) form, together with me-
teorological data, the basis of the
calculations in the EMEP model, using
advanced mathematical procedures
to describe the transformation and
deposition of pollutants as they move
about over Europe, with field checks
of concentrations and fallout to con-
trol the computer results.

The figures for sulphur are in
general more reliable than those for
nitrogen oxides. The report also in-
cludes data for ammonia, which are
however uncertain, since reliable
data for emissions have only been re-
ported from relatively few countries.

Also included in the EMEP model
are estimates of the natural emis-
sions of sulphur from the seas (the
production of dimethyl sulphide by
phytoplankton). It may be noted that
figures for the emissions from ships
plying in international trade can only
be given for the Baltic and the North
Sea, and parts of the Atlantic. None
can be presented for the Mediter-
ranean and the Black Sea, although
there is heavy traffic in those waters
too. All the data concerning ship-
ping is in any case said to be incom-
plete. Data that became available
earlier this year shows figures for
shipping that are three or four times
higher than those used in the EMEP
model (see AN 4/95, p.5).

Since a considerable part of the
depositions in western Europe cannot
be attributed to any specific country,
they have to be ascribed to indeter-
minate sources (IND). Two-thirds of
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them are nevertheless thought to
emanate from within Europe, the
rest being carried by winds from
North America and Asia. The deposi-
tions from sources in North America
land mainly on territories bordering
on the Atlantic, while those from
Asia primarily affect northern Scan-

dinavia. In each case however they
only amount to 3-5 per cent of the

total depositions in those parts.
The EMEP reports provide an im-
portant check on the way signatories
to international agreements are ful-
filling their obligations, as well ason
Continued on page 15

Table 1. Emissions of sulphur and nitrogen oxides (1000 tons a year).
Sulphur Nitrogen oxides (as NOg)
1980 1993 1980 1993
Africa, north [256] [256] [100] [100]
Albania AL [60] [60] [30] [30]
Austria AT 198 36 246 182
Belarus BY 370 216 234 207
Belgium BE 414 152" 442 350*
Bosnia & Herzegovina BA 240" 240 [54] [54]
Bulgaria BG 1025 711 416" 238
Croatia HR 75" 90" 60" 83"
Czech Republic CSs 1128 710 937 574
Denmark DK 226 78 274 264
Estonia EE [120] [120] [66] [66]
Finland Fl 292 60 264 253
France FR 1669 568 1823 1519
Georgia [81} {81] [188] [188]
(':lermany1 DE 3743 1948 3440 2904
Greece GR 200 255" 306" 306"
Hungary HU 816 414~ 273 183"
lceland IS 3 3" 13 12*
Ireland IE 111 78 73 122
ltaly IT 1900 1126 1480 2053
Kazakstan [70] [70] [78] [76]
Latvia LV [41] [41] [54] [54]
Lithuania LT (68] [68] {56] [56]
Luxembour: LU 12 8" 23 19*
Macedonia FYM [5] [5] [2] [2)
Moldova MD [46] {46} [35] [35]
Netherlands NL 244 84 582 561
Norway NO 70 18 186 225
Poland PL 2050 1362 1500 1140
Portugal PT 133 145 166 245
Romania RO 881* 280" 369" 443"
Russian Federation® RU 3580 1728 1734 2269
Slovakia SK 390 162 197* 184
Slovenia Si 118 91 48 57
Spain ES 1660 1158 950 1257
Sweden SE 254 50 424 399
Switzerland CH 63 29 196 150
Turkey® TR 430 177* [175) [175)
Ukraine UA 1925 1925 1145 1087~
United Kingdom GB 2454 1897 2395 2355
Yugoslavia® YU 203 200 47 54
Int. trade, Baltic Sea BAS [36] [36)] [80] [80]
Int. trade, North Sea NOS [(87] [87] [192] [192]
Int. trade, rem. NE Atlantic ATL [158] [158] [349] [349]
Int. trade, Mediter. Sea® MED [6] [6] [13] [13]
Int. trade, Black Sea BLS n o d at a
Biogenic sea emissions  NAT [360] [360] [0] [0]
Sum 28,270 17,093 21,709 21,117
The table shows national official data received at the Ece secretariat. Data estimated by
MSC-w/CCC are given in square brackets. * Interpolated data (no data have been officially
submitted), ' Incl. East Germany in 1880 ﬁqure. 2 Former Yugoslavian republic of Macedonia.
8 Part within the EmeP area of calculation. * Former Yugostavia, excluding Slovenia, Croatia,
Bosnia and Hercegovina, and Macedonia. ® Data for the vicinity of Gibraltar only.
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Table 2. Provisional estimate of sulphur budget for Europe. Average for 1993-94. Total deposition of sulphur. 100 tons per year.

AL AT BE BG DK FI FR DE GR HUIS IE IT LU NLNO PL PT RO ES SECH TR GB BY UAMD RU EE LV LT SIHR BA YUFYM CS SK REMBASNOSATLMED NATIND SUM
AL_60 0 0 27 0 0 2 6 2 70 0 48 0 0 0 5 0 3 2 0 0 1 1 0 8 0 1 0 0 0 1 2 18 161 4 1 2 0 0 00 1 5 304
AT 15 12 9 2 0 65 208 2 5 0 1105 1 4 0 73 0 9 18 0 14 0 26 1 14 0 1 0 0 150 12 12 12 0 132 26 2 0 3 2 0 2 180 1110
BE 0 0118 0 O 0108 102 0 20 2 4 227 0 6 0 0 13 0 0 0 8 0 2 0 0 0 0 0 0 0 0 00 12 0 0 0 14 2 0 2 41 620
BG_10 2 1 829 0 0 5 42 20 620 0 29 0 0 0 42 0111 2 0 0 8 4 3115 6 8 1 0 1 8 36 88 2 25 14 2 0 0 0 0 2 190 1674
DK ©0 0 6 068 0 6 105 0 40 2 1 0 5 1 5 0 1 0 8 2 4 0 2 1 0 2 0 0 0 ©00 23 2 0 6 8 1 0 4 44 446
FlL 0 0 4 2 9124 6 70 0 80 1 2 0 2 4 8 0 ¢ 0 4020 36 1 216 70 11 10 1 0 0 2 0 24 4 012 3 1 0 6 260 1060
FR_ 0 4130 4 2 01330 279 0 16 0 9 172 11 30 0 46 14 4 0279 0 10 0 0 0 0 0 9 6 7 6 0 59 6 10 0 45 36 0 28 590 3618
DE_ 018239 10 30 0 454 4478 2 54 0 10 84 18114 0 344 4 12 0504 4 42 2 6 2 1 3 12 7 & 10 0 767 27 2 8 60 12 0 15 550 8032
GR 34 1 132 0 0 4 2228 220 0 66 0 0 0 19 0 24 8 2 2 51 2 4 0 0 0 2 65 25 3 2 12 5 4 0 _C 0 0 3 200 1108
Hy 216 5 2 1 0 21 13 4 676 0 0 5 0 2 0 123 0 56 "2 1 14 2 4 2 20 0 12334 3 50 0 109108 1 0 1 0 0 1 152 1705
S 00 0_0 0 0 2 3 0 02 i ©0 0 0 0 10 @ 00 8 0 00 0 00 000 0 00 O 0 00 0 00 10 2 5
E 00 2 0 0 0 10 1 6 0011 0 0 1 0 2 1 0 0 01% 0 00 ©0 00 0 00 6 00 2 0 00 2 90 13 5 32
T 510 7 27 1 0 140 106 11 52 0 11632 1 2 0 5 2 8 4 1 22 1 17 1 2 0 0 0 4844 56 26 0 52 14 22 0 2 2 O 9 518 2987
lU 00 3 0 0 0 15 9§ 0 060 0 0 4 0 0 1 0 0 0 0 30 00 0 00 000 0 00 2 0 00 000 0_ 5 46
NL_ 0 0 6 0 2 0 5 169 0 30 2 2 1106 0 14 0 0© 0 0180 0 4 0 0 0 0 0 6 0 0 00 2 2 0 0 2 20 3 4 713
NO 0 0 & 2 20 & 14 144 ¢ 70 a4 1 0763 & 0 0 0150 6 8 0 53 & 3 4 0 0 2 1 0 33 3 0 6 12 4 0 24 298 938
PL 210 44 21 32 2 B6 22/0 2 149 0 4 40 2 24 13482 2 4 1 201 28 188 4 35 5 4 20 12 10 19 22 0 80O 102 1 16 18 4 0 8 485 8223
PT 0 0 0 0 0 0 3 0 6 0606 0 0 0 0 0 0162 0 0 3 0 00 0 0 060 00 0 00 0 0 20 02 0 6 5 an
RO 6 6 5 192 2 0 18 152 11 306 0 0 62 0 2 0 178 0 2 6 16 10 316 22 18 2 1 3 12 24 56 128 1 106 76 2 1 2 0 O 2 356 2682
ES 00 6 2 0 0 74 26 1 10 2 28 0 2 0 3110 02044 0 1 0 3 0 0 0 0 0 0 0 1 2 2 10 6 0 18 0 234 2 16 316 2736
SE 0 1t 15 3 71 23 24 266 0 15 0 4 2 0 10 18 178 O 5 4104 O 0 166 20 35 1 64 26 10 14 2 1 2 4 0 64 B 024 16 4 O 18 388 1608
CH 6 2 5 t 0 0 7 3 0 40 0 92 0 2 0 6 1 1 2 04 0 11 0 2 0 0 0 0 0 3 2 2 20 _ 8 1 1 0 1 10 1 9& 420
TR_6 2 2 26 1 0 & 50 77 35 0 0 4 0 0 0 5 0 4 3 0 0421 6 6 228 7 2 1 1 2 2 4 14 26 0 25 10 12 0 0 0 0 7 808 2170
GB 0 03 0 4 0 9 146 0 505 5 123 0 3 2 1 40 1 0 0348 1 6 0 1 0 0 0 1 0 0 1 0 33 2 0 1 4 25 0 35 206 4298
8Y 0 2 8 2 9 4 16 236 1 4 0 1 12 1 4 1 4% 0 20 8 4 1 2 42393 280 6 84 14 15 47 4 4 6 8 0 G2 22 1 6 3 1 0 2 286 2143
UA_ 3 8 14 155 B8 4 36 432 9 270 0 2 60 O 8 1 862 0 176 12 4 2 17 711334876 74 224 12 8 20 14 20 32 50 0 244 118 10 4 6 1 0 5 834 8960
MD 0 0 f 120 0 2 24 0 10 0 § 1 0 0 3 0 25 0 0 0 2 ¢ 211 38 4 0 0 0 1 2 2 40 12 6 0 0 0 00 0 4 363
RU 4 7 22 157 37114 45 628 16 168 O 5 51 0 14 B8 882 C 119 16 38 2 49 1955503428 38 6552 367 82 110 11 16 32 44 0 230 70 168 34 16 4 0 26 5236 19592
EE 0 0 1 1T 310 2 3 0 30 0 2 1 1 0 3 0 f 1 4 0 0 1210 14 0 2011212 8 0 0_0 00 10 2 0 6 1 00 1 5 362
LV 00 2 4 6 4 4 5 0 50 6 2 0 2 0 78 0 2 1 5 0 0 202 30 1 22 1556 32 0 0 1 2 0 2 3 0 6 2 0 0 2 79 450
LT 00 3 5 6 1 6 8 0 80 0 3 1 2 013 0 4 2 4 0 0 2330 43 1 24 513110 1 1 2 2 0 28 4 0 5 2 0 0 2 8 65
S 06 t 2 0 0 & 2 1 140 0 5 0 0 0 12 0 2 4 0 1 0 3 0 4 0 0 0 0 0912 7 50 13 4 1 0 0 0 0 0 42 318
HR_ 2 6 2 13 0 0 13 5 4 € 0 0 112 0 1 0 4 0 8 7 0 1 0 5 1 14 0 1 0 0 0 2 9 70 26 0 38 14 2 0 0 0 0 1 102 72
BA 4 2 1 18 0 0 & 39 5 480 0 70 0 1 0 3 0 6 4 0 0 0 4 0 15 0 1 0 0 0 63030 34 0 2 11 2 0 0 0 0 1 100 770
YU 18 4 2 78 0 0 ¢ 58 18 122 0 0 8 0 1 0 46 O 35 4 0 1 2 7 1 3 2 2 0 O O 625198 386 2 33 20 3 0 1 0 0 2 172 1386
FYM 15 0 0 46 0 0 1 6 16 80 0 16 0 0 0O €& 0 4 1 0 0 2 1 06 8 0 1 0 0 0 1 2 15 22 4 4 2 0 0 0 0 0 0 40 204
CS 010 18 7 2 0 5 883 2 48 0 t 21 2 7 0 2/0 0 8 14 0 3 0 4 2 18 0 1 0 0 1 8 & 5 & 0 984 36 0 1 4 2 0 2 136 2602
SK 1 8 4 8 1 0 14 140 2 152 0 0 20 0 2 0192 0 14 5 0 2 0 12 2 30 1 2 0 0 1 8 6 8 12 0 1% 1% 0 0 1 0 G 1 83 1066
REM 2 1 4 3 2 2 43 58 16 20 0 0 173 0 2 0 57 6 14 105 0 2 17 18 20 422 4 35 5 2 4 3 4 10 9 0 21 6584 0 2 3 1 14 1707 3764
BAS 0 2 28 10144 65 44 680 1 36 0 6 10 1 20 8 580 0 12 10 8 1 0 263 43 93 2 104 86 42 46 3 3 4 7 0 155 20 1104 25 3 0 22 448 3220
NOS 0 4175 2 8 3 334 980 0 26 0 58 20 4180 18 276 4 6 81 17 2 (3716 10 35 1 16 9§ 4 6 4 3 4 5 0 218 14 1 16 287 42 0 138 703 7518
ATL 0 2 78 2 36 34 358 521 0 2110282 25 3 43 28 204150 81630 27 2 01937 25 68 2 700 42 10 12 4 2 2 4 0 128 10 4 12 74638 01410 4194 12774
MED 89 16 22 856 4 0 470 302 598 184 0 22918 2 10 O 183 30 88 785 2 16 188 77 8 232 10 22 2 1 3 62179 242 146 3 150 50 322 2 8 15 3 114 2354 10471
BLS 6 2 4 517 2 2 12 116 32 78 0 0 36 0 2 0 152 0 195 4 1 1114 14 22 958 32 101 4 2 5 5 10 28 43 0 63 24 28 1 2 0 0 15 765 3382

Table 3. Estimate of oxidized nitrogen budget for Europe. Average for 1993-94. Total deposition of nitrogen. 100 tons per year.

AL AT BE BG DK FI FR DE GRHU IS IE IT LU NL NO PL PT RO ES SE CH TR GB BY UAMD RU EE LV LT SIHR BA YUFYM CS SK REM BAS NOSATLMED BLSNAT IND SUM
AL 4 1 0 3 0 0 2 4 8 1 0 028 0 0 0 2 0 2 1 06 06 0 1 0 20 1 6 0 0 01 2 i 0 2 1 0 0 0 06 0 0 0 18 8
AT 03 12 2 2 0 72178 2 B 0 0106 1 12 0 21 0 6 6 2 20 0 2 1 4 0 1 0 0 © 6 4 1 1 0 3 8 0 0 3 2 0 0 0 70 633
BE 0 0 3% 0 0 0 48 66 0 0 0 1 2 1 2 0 2 0 05 0 1 ¢ 5 0 0 0 0 0 0 0 00000 4 0 0 0 7 2 0 0 0 18 275
BG 2 4 2 44 't 0 5 221010 0 0 21 0 2 6 13 0 5 1 0 1 2 4 12 1 6 06 0 0 1 2 2 6 0 9 6 0 0 0 0 0 0 0 5 313
DK 0 1 4 0 20 0 8 4 0 0 0 2 1 013 2 15 0 0 1 6 0 0 5 1 2 0 ©6 0 0 0 0 0 0 0 0 6 1 0 2 5 1 0 0 0 19 212
il 0 1t 6 0 16 B84 8 5 0 2 0 1 2 0 11 18 3 0 2 0 5 0 0 36 8 10 0 40 12 6 4 0 0 0 0 O 11 2 0 10 4 i 0 0 0 100 548
FR_O0 8 B 1t 4 0724 268 0 3 0 613 6 60 0 14 16 3185 2 23 0 204 06 2 0 0 0 0 0 2 2 1 0 O 18 3 2 0 30 36 0 0 0 258 2100
DE 0 26154 1 25 1 3681398 0 10 0 8 91 10215 4 91 4 6 3 11 34 0 341 2 9 0 2 0 0 1 3 3 0 0 0138 12 0 5 42 13 0 0 0 243 3316
GR 4 2 1 2 0 0 5 1t 48 3 0 03¢ 0 1 © 6 01 2 0 0 6 2 01 0 4 0 0 0 0 2 2 3 0 4 2 t 0 0 0 0 0 0 63 261
HU 020 6 4 1 0 24 8 242 0 0 5 0 7 0 3 0 22 3 1 4 0 12 110 0 2 0 0 0 4 8 3 4 0 3 29 0 0 2 1 0 0 0 5 480
§ 0 0 1+ 0 0 0 2 3 0 061 1 0 0 t 0 00 00 0 00 800G 00 60 0000 0 0 0 0 0 0 t 0 0 0 18 39
E_©0 0 3 0 © 0 12 1 0 00 18 0 0 4 0 0 1 0 4 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 0 0 0 26 146
IT 116 8 4 2 0147 93 6 S 0 0747 1 8 0 18 2 638 125 0 18 0 4 0 2 0 0 0 812 8 3 017 6§ 4 0 2 3 0 0 0 192 1405
lUu 0 0 2 0 0 0 8 6 06 cCO0O 0 0 0 1 0 00 01 0 00 2 000 ©0 000 00000 0 0 0 0 0 00 0 0 2 27
NL 0 024 0 2 0 28 % 6 C 0 2 2 060 0 4 0 0 3 06 0 0 9 0 00 0 0 0 0 0 00 0 0 5 0 0 0 10 2 0 0 0 2 350
NO 0 1 8 0 2 10 15 % 0 1 0 4 1 0 22 63 23 0 2 1 44 0 © 114 3 4 0 8 2 2 2 0 0 0 0 0 1 2 0 6 i1 4 0 0 0 127 608
PL 0 18 464 37 2 64 593 2 20 0 4 42 2 78 6470 0 18 8 24 8 0 156 15 40 2 15 2 2 4 2 4 2 2 0174 33 0 10 18 4 0 0 0 136 2161
PT 0 0 0 6 0 0 3 1 0 006 0 0 0 0 0 05 04 0 00 2 000 0 0 0 0 0000 0 0 0 0 0 014 0 0 0 35 160
RO 1 12 6 22 2 0 19 81 6 4 0 0 5 0 8 1 8 0141 2 2 3 2 14 45 5 13 0 0 1 3 8 410 0 3 3 0 1 2 1 0 0 0 112 756
ES 0 1 7 0 1 0 72 2% 0 00 2 18 0 8 0 28 054 0 2 0 2 0 0 0 0 0 0 0O 0 00 0 0 2 0 3 0 43 2 0 0 1601027
SE 0 2 16 1 62 35 26 157 0 3 0 4 2 0 38 5 60 0 4 2132 1 0 1281012 0 21 8 6 5 0 0 0 0 0 21 4 0 16 16 4 0 0 0 154 1011
CH 0 2 4 0 0 0 68 3 t 00 07 0 4 0 2 1 1 ¢ 092 0 9 000 0 0 0 0 1 0000 2 0 0 0 1 1 0 0 0 32 272
TR _1 3 2 23 2 1 9 3.3 60 02 0 2 018 027 2 2 18 6 35 2 32 0 0 1 0 2 1 2 012 4 7 0 1 0 0 0 028 678
GB 0 2 2 0 6 0 78 115 0 0 0 25 4 1 50 2 10 2 {12 3 2 0668 0 3 0 0 0 0 0 0 0 0 0 O 10 1 0 1 2 18 0 0 0 981166
BY 0 4 8 3 14 6 20 107 1 8 0 1 12 0 15 4114 0 11 2 16 2 0 34 48 58 2 40 3 6 8 1 2 0 1 0 25 & 1 4 4 1 0 0 0 92 6%
UA 1 16 16 20 14 6 44 202 6 40 0 2 56 1 28 4242 0 82 4 16 6 6 62 42484 14 143 3 4 6 4 8 2 5 0 79 44 8 5 7 2 0 0 0 302 2054
MD 0 1 1 1 0 © 2 10 _0 20 0 4 0 1 010 0 B8 0 1 0 6 2 118 2 4 0 0 0 0000 0 4 3 0 0 0 0 0 0 0 14 o
RU 1 17 27 22 76 178 66 373 8 33 0 6 44 1 61 48 342 0 B4 6 145 6 18 186160708 12 2116 54 39 36 3 8 3 4 O 95 36 96 36 21 6 0 0 01716 6304
BE 0 0 1 0 4 8 2 17 0 00 O 1 0 4 3 11 0 1 011 0 0 103 406 & 5 3 2 002000 4 06 0 3 1 0 0 0 0 18 127
Lv 0 t 2 0 7 5 4 28 0 10 0 2 0 6 32 0 2 01 00 15 6 7 0 9 3 6 4 0 0 0 0 0 6 1 0 3 2 0 0 0 0 28 18
Lt 6 ¢ 4 1+ 8 2 7 4 0 20 1 3 0 8 23 0 2 1 12 1 06 18 9 3 0 & 1 3 8 6 00 0 0 8 2 0 3 2 0 0 0 0 28 231
& 0 6 1 0 0 O 9 2 O 20 046 0 2 0 4 0 2 1 0 2 0 2 06 1 0 06 0 0 0 5 2 1 0 0 4 2 0 0 0 0 0 0 0 16 130
HR_0 8 2 2 0 0 14 3 2 &0 06 0 2 0 12 0 5 3 0 2 0 4 0 4 0 1 0 0 0 41 5 2 0 12 6 0 0 1 0 0 0 0 36 278
BA 1 4 2 3 0 0 8 24 2 7 0 06 0 2 0 11 0 4 2 0 1 0 4 0 4 0 1 0 0 0 2 8 8 38 0 8 4 0 0 0 0 0 0 0 3 217
YU 2 6 2 101 0 10 4 8 17 0 0 66 0 4 0 16 0 156 2 0 1 1 6 1 8 0 2 0 0 0 2 8 615 0 14 8 0 0 1 0 0 0 0 586 336
F"M2 0 0 4 0 0 1 4 & 10 0 0 0 0 2 0 2 0 0 0 1 00 2 0 1 0 0 0 01 1 2 0 i 1 0 0 0 0 06 0 0 12 56
C8 0 14 19 1 4 0 5 251 1 7 0 1 24 123 15 0 5 4 2 6 0 38 1 4 0 1 0 0 0 2 2 0 0 0108 11 _©0 1 5 2 0 0 0 60 701
SK 0 10 4 2 1 O 16 66 1 14 0 0 20 0 6 0 4 0 8 2 1 3 0 11 1 7 0 1 0 0 0 2 2 1 1 0 3 22 0 0 1 0 0 0 0 32 313
REM 7 3 4 6 3 2 62 46 8 4 0 0 98 0 7 2 22 6 1164 4 5 6 17 867 2 214 2 2 2 1 2 1 1 0 8 4 116 2 2 3 1 0 0 880 1728
BAS O 4 2 2 82 42 46 285 0 6 0 6 9 1 59 26137 0 8 3110 2 0 176 16 22 0 35 12 10 10 1 1 0 0 0 40 8 0 26 20 4 0 0 0 158 13%
NOS O 8 96 0 65 4 222 512 0 4 1 34 17 2112 27 76 3 4 27 40 4 01126 6 O 0 6 2 2 3 1 1 0 0 0 52 6 0 10 8 34 0 0 0 300 3004
ATL 0 7 88 1 63 56 342 450 O 4 10111 18 3 152 95 B84 60 6259 B0 6 0 1196 14 20 0 108 10 6 6 1 1 0 0 0 46 6 1 14 78302 0 0 02286 5990
MED12 28 22 50 5 0O 385 214150 28 0O 21114 2 27 2 56 20 52321 4 26 46 58 4 54 2 18 0 O 1 12 32 18 14 0 46 21 3 2 7 14 2 0 0 934 3848
BLS 1 4 5 3 4 2 14 5814 12 0 0 22 0 6 1 49 0 58 2 4 232 12 8170 6 100 1 1 2 1 4 2 3 0 2 10 18 1 2 0 0 0 0 231 919

Explanation of the tables

For two-letter country codes, see opposite
table. To find the contribution from other
countries to a certain country, follow the hori-
zontal row starting from the relevant country
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code onthe far left. To find the contributions

from a certain country to other countries, follow
the vertical column starting from the relevant
country code at the top. REM signifies con-
tribution to and from the part of the domain for

deposition calcuiations which is not covered
by European countries. IND signifies the part
of the calculated depositions which cannotbe
attributed to any known emission sources
by the present models.




ORIMULSION

Controversy over “dirtiest fuel”

FROM THE VERY START, the plan of
the British electricity generator Na-
tional Power to burn orimulsion in its
Pembroke power station in south-
west Wales has been beset by con-
troversy on account of the health
and environmental effects.

Orimulsion originates from the
huge bitumen reserves of Venezuela
and is an emulsion of water and
bitumen products. It is a compara-
tively cheap fuel compared to coal,
but has been labelled by environ-
mentalists “the dirtiest fuel” on ac-
count of its high sulphur content
and high levels of vanadium and
nickel.

The average sulphur content is
2.7 per cent, which is similar to that
of the heavy fuel oil now being burnt
at the station, but higher than the
1.6 per cent average for British coal.
Since orimulsion has a lower heat
value than oil, in terms of emissions
per energy unit it would be the same
as oil with a sulphur content close to
4 per cent. The low cost of orimul-
sion -~ compared to that of the fuel
oil now being used — will mean that
the station will switch from peak-
load use to baseload, with the poten-
tial for significant increases in gas-
eous emissions.

Concern initially concentrated on
the huge increases in emissions of
sulphur dioxide and nitrogen oxides,
with resulting acidification, which
could be expected from a switch to
orimulsion. The predominantly
southwesterly rain-bearing winds
mean that emissions from the station
could lead to significant increases in
acid deposition on parts of Wales
that are already receiving more than
the nature can withstand in the long
term (i.e. above the critical load).

The Countryside Council for Wales
has estimated that thirty-one Sites
of Special Scientific Interest ($SSIs)
“have or probably have” been dam-
aged by acidification, and that a fur-
ther eleven sites may be at risk,
which amounts to 80,000 hectares of
land and water. Even after the im-
plementation of the 1994 sulphur
protocol, requiring reductions of 80
per cent in UK sulphur emissions by
2010 compared with 1980, there will
still be 46,000 hectares with sulphur
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Pembroke, and areas in Wales where the critical loads are already being exceeded.

depositions above their critical load.

The company’s decision on finan-
cial grounds to fit flue-gas desulphuri-
zation (FGD) rather than the more
advanced Integrated Gasification and
Combined Cycle 1GCC) technology as
the best practicable environmental
option (BPEO) has been criticized by
the government’s own pollution
regulator.

Flue-gas desulphurization could
reduce emissions of sulphur dioxide
by 94 per cent, but require thou-
sands of tons of limestone to be quar-

Concern for huge increases
in emissions of sulphur

and nitrogen oxides

ried and transported to Pembroke
and result in the production of large
amounts of metal-rich waste gypsum
with a limited economic potential. It
will most probably have to be land-
filled, presenting the possibility of
groundwater pollution.

Local acid deposition may increase
when FGD by-pass occurs during
start-up, affecting sensitive lichen
communities that are recognized to
be of European importance. The so-
called low-NOx burner technology
thatis to be applied will only slightly

reduce emissions of nitrogen oxides
from the plant. Overall, therefore,
there will be substantial increases in
the plant’s NOx emissions when the
orimulsion comes on stream, exacer-
bating and compounding the exist-
ing problems caused by sulphur di-
oxide deposition.

But 1GcC would produce the sale-
able by-products sulphur and hy-
drogen, and greatly reduce NOx emis-
sions, as well as having a higher
thermal efficiency with correspond-
ingly lower emissions of carbon di-
oxide.

Dust emitted from the burning of
orimulsion is to be removed by fitting
electrostatic precipitators. Due to the
precipitators’ lack of effectiveness
and the detrimental effects on health
locally — in particular from the es-
caping ultrafine particles, affecting
people suffering from respiratory ill-
nesses — as highlighted by Friends
of the Earth Cymru, the overall emis-
sions are nevertheless going to in-
crease.

The dust will have a very high
metal content, and pressure is grow-
ing to tighten the emission standards
to bring them into line with those for
the burning of hazardous waste.

Uncertainties remain as to the ef-
fect of the power station on local
sea-water quality and the aquatic
ecosystem in general. Discharge wa-
ters are expected to have a ten-de-
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gree higher temperature, which could
have a significant effect on certain
fish species, in particular migratory
salmanoids, and on the spawning
ground for the waterway’s unique
population of herring.

Clearly the concerns expressed by
environmentalist groups and govern-
ment agencies are giving rise to a
number of serious questions which
National Power will have to answer
before getting the green light for
burning orimulsion at Pembroke.

The environmentalist organizations
argue that there is no need for the
plant at all, pointing out that electri-
cal generating capacity is already in
surplus and that the capital would
be better invested in insulating build-
ings, improving the efficiency of ap-
pliances, and promoting renewable
energy schemes. Such projects would
create jobs that are sustainable in

the long term.
JASON GRIFFITHS

The author is active in West Wales Energy
Group, address: Ridgeway House, Market
Street, Newport, Pembrokeshire SA42 OPH,
Great Britain.

Key to sales

The British power company PowerGen
has announced that it is to close its 360
MW orimulsion-fired power station at
Ricborough in Kent. The company in-
sists that commercial rather than envi-
ronmental concerns have influenced its
decision toshut the thirty-three-year old
station. PowerGen will continue to burn
orimulsion at its Ince station on Mersey-
side at least until 1997, when its fuel-
supply contract with Bitor Europe ex-
pires. Bitor’s hopes of increasing UK
sales to 10 million tons per year by the
end of the decade now rely on National
Power’s plans to convert the Pembroke
plant to orimulsion.

ENDS Report 249, October 1995.

Being pushed elsewhere
Bitor Europe, a subsidiary of Petroleum
Venezuela, is doing all it can to spread
the use of orimulsion. A contract has
recently been signed with the Lithuanian
government, giving highly advantageous
terms which include a reduced price for
the first three years and the possibility
for Lithuania of breaking the contract at
anytime. After a trial firing with orimul-
sion at the Elektrenai power station, the
results will be evaluated as regards both
the economy and and the effects on the
environment. Seeing that the plant en-
tirely lacks flue-gas cleaning, greatly in-
creased enissions of pollutants can be
expected.

Energy News of Lithuania No.2, 1995
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AIR POLLUTANTS

(Global emissions
increasing

ESTIMATES HAVE recently been made
of the global emissions of several air
pollutants, including compounds of
sulphur and nitrogen. Scenarios have
also been constructed for likely fu-
ture trends. It appears that the an-
nual man-made emissions of sulphur
amount to about 65 million tons §,
and the natural emissions to about
25 million tons. Some studies suggest
however that the anthropogenic
emissions of sulphur may be higher,
of the order of 70-80 million tons S.

The anthropogenic emissions of sul-
phur dioxide emanate almost exclu-
sively from the burning of fossil fuels
and the smelting of sulphide ores.
The natural sources are primarily
the oxidation of dimethyl sulphide
from the sea and emissions from vol-
canoes. It is well to note that the
anthropogenic emissions are about
three times as great as the natural
ones, but that in the industrialized
parts of the northern hemisphere
they are twenty times larger.

As regards nitrogen oxides, the
annual emissions from human ac-
tivity, with the exception of aviation,
are estimated to be 21 million tons
N a year. Aircraft add further 1.5
million tons. As in the case of sul-
phur, the emissions come mainly
from the combustion of fossil fuels.
Those from natural sources prob-
ably amount to 15-20 million tons N
a year, the chief sources being bio-
mass burning, lightning, and biogenic
emissions from soils.

Although the figures for ammonia
are uncertain, the total, both from
natural and anthropogenic sources,
seems to be about 45 million tons N

per year, distributed according to
one study as follows: animals (do-
mestic and wild) 25 million tons; the
seas 7 million tons; vegetation 5 mil-
lion; biomass burning 2 million tons.

Among the scenarios used for
tracking future trends have been
those for energy use developed by
the Intergovernmental Panel on Cli-
mate Change. From one of these the
emissions of sulphur and nitrogen
oxides have been projected up to the
year 2100, showing a dramatic in-
crease. The anthropogenic emissions
of sulphur would double from 73 mil-
lion tons in 1990 to 151 million tons
in 2050, later falling back to 144 mil-
lion tons by 2100. The most marked
increases are expected in eastern
and southern Asia.

The man-made emissions of ni-
trogen oxides are likely to increase
still more, from 25 million tons N in
1990 to 53 million in 2050, and then
on to 72 million tons by 2100.

In terms of the acidifying potential,
i.e. as hydrogen-ion equivalents, the
increase would be from 4.6 tera-
equivalents (Teq) in 1990 to 6.6 Teq
in 2050, and then 9.1 Teq by 2100, if
both anthropogenic and natural emis-
sions are included. The global acid-
ifying potential due to sulphur and
nitrogen oxides would thus double
over the next hundred years.

CHRISTER AGREN

Sources: Global scale transport of acid-
ifying air pollutants, by H. Rodhe et.al., and
Global emissions inventories of acid-
related compounds, by T.E. Graedel et.al.
Papers presented at the Acid Reign '95?
conference in Géteborg last June.

Continued from page 12.

the general effect of such agreements
(see article, p.5). The data is more-
over needed when agreements are
being negotiated for further reduc-
tions of emissions under the UN ECE
Convention on Long Range Trans-
boundary Air Pollution.

The latest figures for exports and
imports of sulphur and oxidized ni-
trogen compounds are shown in Ta-
bles 2 and 3. Since relatively large
differences in the transports of air

pollutants may occur on account of
weather and air currents, the values
in the tables are averages for 1993

and 1994. ,
PER ELVINGSON

European Transboundary Acidifying Air
Pollution: Ten years calculated fields and
budgets to the end of the first sulphur
protocol. EMEP/MSC-W Report 1/95. Avail-
able from the Norwegian Meteorological
Institute, P.O. Box 43-Blindern, N-0313 Oslo
3, Norway.
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The extra number of deaths and cases of disease per million of population that
might be expected as a result of a three-day poliution episode.

Concentration of PM1g in
the air (micrograms/ms)

50 100 200
Deaths 4 8 16
Hospital admissions for respiratory problems 6 12 24
Asthmatics needing their inhalers 1400 2800 5600
Asthmatics with aggravated sympthoms 1000 2000 4000

Source: WHO

Health effects
of particles

THE Worid Health Organization, now
working on new guidelines for air
quality, has found small airborne
particles, known as PMig, to be a
serious health risk for thousands of
people.

The panel that has come to this
conclusion, composed of experts
from eleven countries, is however
unwilling to propose any safe limit
for PM19 because “there is no evident
threshold for effects” as regards
morbidity and mortality. The group
has also abandoned the practice of
lumping particles together with sul-
phur dioxide, and has estimated how
many people are likely to be harmed
by PMios alone (see table).

The EU Commission’s technical
working group on particles, which
has to propose a directive as subsi-
diary to the main one on air quality,

UK SOg2 standards

The goverment of the United Kingdom
has indicated it will follow the recom-
mendation of an independent panel of
scientists to set an air quality standard
for sulphur dioxide of 100 parts per billion
(ppb) over a fifteen-minute period. Such
astandard would go beyond the existing
WHO guidelines. Ifit is incorporated in the
forthcoming national air quality strategy
it will create problems in parts of the UK
where pollution levels currently exceed it.
These include Belfast as well as London.

Environment Watch: Western Europe. Sep-
tember 29, 1995.

got started in October. It is reported
to be studying limits between 30 and
100 micrograms of PM1g per cubic
metre of air. Representatives of the
oil and transportation industries who
were present at the meeting of the
working group expressed strong op-
position however to any tightening
of the regulations. Several of the
measures needed to reduce particle
emissions are said to require rela-
tively costly investments.

A draft EU directive has to be ready
at latest by December 1996, but there
is no official deadline for the WHO
panel.

Source: New Scientist, November 4, 1995.

Environmentally
friendly city

A thousand shiny bicycles made their
appearance this summer on the streets
of the Danish capital — to be borrowed by
anyone who wanted to get about. They
can be unlocked by inserting a 20-krone
piece, the charge being returned when
the bike is put back into any one of the 120
racks that are spread around the city.
Next year, when Copenhagen is tobe the
EU culture capital, still more bicycles
will be put out, showing how environ-
mentally friendly the city is. The scheme
is financed both by the government and
private sponsors. The special design and
a built-in radio sender are intended to
discourage thievery.

Dagens Nyheter, June 1, 1995.

OZONE

Threshold
values
exceeded

THE THRESHOLD VALUES for ozone,
which have been set for the protection
of human health and vegetation, were
substantially overstepped in all or
almost all EU member states in 1994,
according to figures from the Euro-
pean Commission. From a prelimi-
nary report that was presented at
the meeting of the European envi-
ronment ministers in October, it ap-
pears that the thresholds had fre-
quently been crossed in 1995 too.

According to a directive from 1992,
all member countries are obliged to
measure the concentrations of ozone
and report when certain threshold
values have been exceeded. Nine of
the countries have still not given the
directive legislative force. A majority
have however submitted required
data.

In its comment to the report from
1995, the Commission observes that
the extent of the exceeding “is of
concern and represents an impor-
tant challenge for the Community
and the Commission in the months
and years to come.”

The Commission notes that al-
though a number of measures have
already been taken to reduce emis-
sions of the ozone precursors, ni-
trogen oxides and volatile organic
compounds, further legislation will
be needed to bring down concentra-
tions to levels below the threshold
values. For the time being discus-
sion is said to be centring on a frame-
work directive on fuel qualities, new
emission limits for cars, emission
limits for mobile and non-mobile ma-
chinery, control of the losses from
evaporation during refuelling, revi-
sion of the directive for large com-
bustion plants, and measures to limit
emissions of solvents from indus-
trial processes.

Source: European Commission DGXI,
October 10, 1995.
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