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SWAP REPORT

The inevitable outcome

HARDLY likely to cause surprise was
one of the conclusions of the Surface
Water Acidification Programme, a
research project that has been going
on for over five years and at last
presented its findingsin London last
March. This was that the acidifica-
tion of lakes and streams, and the
subsequent fishkill, is due to emis-
sions of acidifying air pollutants.
Known by its acronym as SWAP,
the British-Scandinavian joint proj-
ect came in for criticism right away
when announced by the Royal So-
ciety in the autumn of 1983. For one
thing it was aimed at clarifying

something that Scandinavian scien-
tists maintained had already been
proved during the seventies: name-
ly, the acidifying effect of air pollu-
tants on surface water. For another,
it was to be financed by the Central
Electricity Generating Board and
the National Coal Board in England
— together responsible for most of
the British emissions of sulphur,
and so for a great part of the acid
precipitation over the most sensitive
areas of southern Scandinavia.

It appeared to many thatthe main
purpose of the exercise was to buy
time in order to be able to delay the

capital investments that would be
required for cleaning up. The initial
proposal for a research program had
in fact come from Sir Walter Mar-
shall, who was then CEGB chair-
man.

The project was nevertheless set
going, and amanagement group was
formed with representatives from
the Royal Society and the corre-
sponding scientific institutions in
Norway and Sweden, with £5 mil-
lion at its disposal. The agreed ob-
jectives were tofind out what factors
determine the fishery status of the
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EDITORIAL

Leadership needed

THE USE of the critical loads ap-
proach in the international work for
bringing about a reduction of the
emissions of transboundary air pol-
lutantsis making headway, albeit at
a slow pace.

At the last meeting of the UN ECE
Working Group on Abatement
Strategies, in July, the possibility
was discussed of employing the criti-
cal loads approach in developing a
new protocol for sulphur. In line
with the existing sulphur protocol,
which was signed in Helsinkiin May
1985 and came into force two years
later, twenty-one of the thirty-five
signatories to the ECE Convention
on Long Range Transboundary Air
Pollution pledged a reduction of
their sulphur emissions by at least
30 per cent from 1980 to 1993.

If it is to properly replace the old
sulphur protocol, the new one
should comeinto force in 1993. Since
it apparently takes some countries
about two years to get through the
ratifying process, a new sulphur
protocol would have to be agreed
upon at the latest by the autumn of
1991, in other words within one
year. It may be noted that the NOx
protocol, which was signed in Sofia,
Bulgaria, on November 1, 1988, has
so far been ratified by only ten of the
twenty-seven signatories to that
protorol. It needs to be ratified by six
more before it can come into force.

That it should take two years, or
even longer, for a country to ratify
an international agreement, and in-
form the ECE that it has done so,
can only be taken as a sign of an
alarming lack of engagement in the
international work for protecting
the environment.

That it is possible to use the criti-
cal loads approach in policy making
has been shown in the case of the
Netherlands (Acid News 4/89, p 12).
In that country’s Acidification
Abatement Plan of 1989 it is said
that in order to hold back acidifica-
tion, the deposition limit will have to
be 400 acid equivalents per hectare
per annum. Since it will require
more than a 95-per-cent reduction of
acidifying air pollutants both in the
Netherlands and the surrounding
countries to achieve this, target

loads have been set at three levels
as stages on the way down to the
critical loads. Achievement of the
target load for the second stage,
2400 acideg/ha, was set for the year
2000 at the latest. This would in-
volve a reduction of the Dutch emis-
sions of sulphur dioxide by 80 per
cent, nitrogen oxides by 50 per cent,
and ammonia by 70 per cent, all in
relation to 1980. But in June this
year it was decided to accelerate the
process, so as to try and bring about
the reductions by 1997-98.

For almost two years another
ECE Working Group, on VOCs, has
been tryingto arrive at a draft proto-
col for reducing emissions of volatile
organic compounds (hydrocarbons).
A draft was expected to be ready for
the meeting of the Executive Body of
the ECE Convention next Novem-
ber, but so far no agreement has
been reached either on the desired
levels for reduction or the principles
on which they are to be achieved.
This means that in all probability
another year will pass before a draft
will be forthcoming.

There are several reasons why the
emissions of hydrocarbons need to
be reduced, extending from their di-
rect effects on human health to their
contribution to the formation of
photochemical oxidants, especially
ozone. The Dutch Acidification
Abatement Plan calls for a reduction
of 60 per cent by the year 2000, with
an eventual aim of an 80-per-cent
reduction. These figures give an in-
dication of what should be aimed at
internationally.

Since the development of interna-
tional agreements on the reduction
of emissions all too often tends to be
hobbled by greatly exaggerated and
even misplaced caution, it is vitally
important for individual countries
to take the role of leaders. By taking
the lead they can demonstrate the
possibilities and so contribute to
bringing the aims of international
agreements up to levels where they
will be properly effective.

Christer Agren

ECE = United Nations Economic Com-
mission for Europe
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Greenpeace demonstrating outside CEGB headquarter in London against the
emissions of sulphur from British coal-fired power plants.

Continued from page 1

lakes, how these are influenced by
various characteristics of catch-
ments, and finally how water chem-
istry and fishery status would be
changed by given levels of reduction
of man-made sulphur deposition.

After five years’ research, invol-
ving two hundred scientists split
into thirty groups, the three nations
concerned were able to confirm that
the Scandinavian scientists had
been right all along. Anthropogenic
air pollutants were the basic cause
of acidification, which in turn deter-
mined the survival or otherwise of
fish in the affected areas.

Studies of the sediment from
lakes in the three countries showed
that acidification had already
started with the spread of industry
during the nineteenth century. This
was accompanied by an increase in
the incidence of soot particles and
heavy metals in the sediment, a re-
sult of the combustion of coal and
later oil. Also revealed were signs of
recovery in some lakes after 1980,
following a reduction of sulphur
emissions in western Europe. The
reductions of sulphate seem how-

ever to be largely offset by increases
in nitrates, especially in Norwegian
lakes.

Naturally the sensitivity of an
area to acidification will depend on
its inherent ability to resist it. This
ability is largely determined by the
type of bedrock and soil, and the
thickness of the soil cover. Most sen-
sitive are areas with slowly
weathering bedrock such as granite
and gneiss, and a thin soil cover,
such as are common in Scandinavia
as well as in Scotland and Wales. In
forested regions acidification may
be accelerated by the trees acting as
afilter, capturing and concentrating
the depositions of air pollutants.

Fishkill in acidified waters is
caused both by the acidity itself and
the aluminium that is leached out of
the soil through acidification and
washed out into the lakes and
streams. Fish are especially sensi-
tive to short, highly acidic flushes,
with high concentrations of alumin-
ium, that follow heavy rainfall and
melting snow and may also come
after a dry period.

Aluminium in inorganic form is
adsorbed on the surface of gills,
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causing disturbance of the fishes’
sodium balance and leading to loss
of body sodium and eventually to
circulation failure. Acidity and high
concentrations of aluminium can
also have adverse effects on aquatic
invertebrates such as crustacea and
mayfly, important links in the food
chain.

The rate at which lakes and
streams can recover when deposi-
tions of acidifying substances are
reduced will depend primarily on
the structure and chemical composi-
tion of the rocks and soil. Where the
soil is thin, with small amounts of
accumulated sulphur, it may take
place quite rapidly, but where there
is a thick soil cover, and the accumu-
lated stores of sulphur are large, it
may take several years or even de-
cades before the sulphur has been
leached out.

Substantial and rapid reduction
of the emissions of acidifying air pol-
lutants is however essential for
quick recovery. According to SWAP
calculations, not even a 60-per-cent
reduction of sulphur emissions will
suffice to ensure recovery in the
most acidified areas.

While SWAP fails to give any indi-
cation as to how great a reduction
will be necessary for saving the most
sensitive areas, other research had
already provided an answer several
years ago. The critical load of sul-
phur for such areasisless then three
kilograms per hectare per year (or
0.3 grams per square metre per
year). In the forested parts of south-
ern Sweden, for instance, the yearly
deposition is now running at 30
kg/ha. In other words, depositions,
and so emissions, will have to be
reduced by 90 per cent in order to
bring them down to acceptable le-
vels. The quicker the reductions are
made, the less will be the damage
that has to be corrected, and so the
quicker the recovery.

Christer Agren
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REDUCING NITROGEN

Possibilities and costs

II* ALL European countries were to
apply the best technology for power
plants, industrial combustion units,
and motor vehicles, the emissions of
nitrogen oxides could be reduced by
at least 60 per cent — according to
the calculations of the International
Institute for Applied System Ana-
lysis (ITASA), as set forth in arecent
report.*

The institute estimates European
emissions of nitrogen oxides to have
been rather more than 27 million
tonsin 1980. This compares with the
previous figure of just over 20 mil-
lion tons put forward by the UN
Economic Commission for Europe
(ECE). The Bulgarian, Romanian,
Turkish, and Yugoslavian emis-
sions come out about twice as high
in the IIASA estimate as in the
ECE’s, and those of the Soviet Union
three times. The divergences can be
explained by the fact that the [TASA
estimates are based on the statistics
for energy use in the various sectors,
whereas the ECE figures stem from
official national reports concerning
emissions,

The IIASA report considers in
turn various technical methods for
reducing the emissions of nitrogen
oxides from different sources, giving
the percentage of reductions that
can be attained, and stating the cost
in each case. Only methods that are
already commercially viable are
taken into account. The conclusion
as regards power plants and indus-
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trial combustors is that flue-gas
denitrification (selective catalytic
reduction, SCR), in combination
with modifications in the firing pro-
cess, can reduce emissions by 90 per
cent. The cost in such case is put at
DM 2-4 per kilogram of nitrogen ox-
ides thus eliminated.

Three-way catalytic converterson
petrol-driven cars can yield an 80-
per-cent reduction at a cost of DM
4-10/kg NOx. Here no account is
taken of the fact that catalyzers also
lessen the emissions of other sub-
stances. If the reduction of hydro-
carbons and carbon monoxide were
included as well, and all three types
of pollutant given an equal value,
the cost would fall to DM 0.5-1.3/kg
NOx. Bringing the diesel engines of
heavy vehicles into line with the US-
1991 standards would result in a
40-per-cent reduction and cost DM
4-15per kilogram of nitrogen oxides.

The costs vary considerably from
one country to another, especially as
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regards emissions from mobile sour-
ces. Thisis mainly due to differences
in the cost of fuel as well as in the
annual consumption of fuel per ve-
hicle. Another reason for the vari-
ations may be found in the differing
structures of the national energy
systems.

In the IIASA report the combined
effects of the various factors are
brought out by ranging the available
control options, country by country,
according to the marginal cost for
NOx reduction, and by linking their
individual potentials for emission
reductions. A cost diagram for each
country, of which a sample is shown
in Figure 1, appears in an appendix.
These diagrams show both the mar-
ginal cost and the total cost of reduc-
tion. The estimates are all based on
each country’s official forecast of en-
ergy use in the year 2000.

Even if all the countries were to
fulfill the promises given on the one
hand in the ECE’s NOx protocol and

Table 1. Assumed Best Available Technologies in different cases.

Removal
Sector Best available technology efficiency
Power plants Combustion modification + SCR 90%
Industry Combustion modification + SCR processes  90%
Refineries Combustion modification + SCR processes 90%
Heavy duty trucks US Standard 1991 40%
Petrol-driven cars Three-way catalyst 80%
Industrial process emis- Different methods 80%
sions

ACID NEWS 3, SEPTEMBER 1990

© ANDRE MASLENNIKOV




on the other hand in the 30 Per Cent
Declaration of twelve countries (AN
1/89, pp 8-9), emissions would only
be lessened by 5 per cent. The reduc-
tion that might have been expected

is kept back by the fact that emis-
sions from countries such as Turkey,
Greece, and Yugoslavia are ex-
pected to increase as a result of eco-
nomic growth.

Table 2. NOx emissions (in kt NO2/year) both in 1980, and after the maximum
technically feasible reductions have been brought about as shown in Table 1.
Based on projected energy use in the year 2000.

Country 1980 Maximum feasible reductions
% Reduction
Albania 28 16 43
Austria 239 103 57
Belgium 439 181 59
Bulgaria 357 198 45
CSSR 796 214 73
Denmark 250 85 66
Finland 234 121 49
France 1944 674 66
FRG 2891 953 67
GDR 850 252 70
Greece 239 132 45
Hungary 305 110 46
Ireland 89 37 58
ltaly 1458 678 55
Luxembourg 31 16 49
Netherlands 577 229 60
Norway 169 87 49
Poland 1597 551 65
Portugal 149 88 40
Romania 661 335 50
Spain 950 538 44
Sweden 333 142 58
Switzerland 186 61 67
Turkey 356 514 +44
UK 2324 838 64
USSR 9454 3678 61
Yugoslavia 394 184 53
Total 27317 11027 60

Figure 1. National cost function for NOx for the United Kingdom
Official energy pathway year 2000.

Total costs Marginali costs
Million DM/year DM/t NOx
66868 . | y 28888
5258 - i 17568
A
4500 L\ , 15608
i 30% reduction
3758, | of 1988's NOx 12588
3808 1689689
2258 7584
1508 1 5648
7584 \\ 2589
T . - v v e Emissions
375 758 1125 1588 1875 2258 2625 3888  kt of NOx
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But if all countries were to apply
the best technology, as set forth in
Table 1, emissions could be reduced
by 60 per cent (Table 2). The cost of
attaining such reduction solely by
technical methods is calculated to
amount to DM 66 billion per annum
for Europe as a whole. Per head of
population this would correspond to
DM 90 per annum.

Changes in the energy and trans-
port systems in particular could re-
sult in cheaper and more far-reach-
ing reductions. Improved energy ef-
ficiency, a greater use of renewable
sources for energy, substitution of
fuels, speed limits, and switching
from road and air to railway and
other modes of public transport are
among the means for achieving re-
duced emissions.

In 1987 the ITASAissued asimilar
report concerning the possibilities
and costs of reducing emissions of
sulphur dioxide. Through the use of
the Institute’s computer model
RAINS, comparisons and evaluation
can be made of the cost effectiveness
of the various proposd measures for
abatement. The model can also be
run “backwards” by first setting de-
position limits for sulphur and ni-
trogen compounds for the various
regions, and then letting the com-
puter show how the desired goals
can be attained in the most cost-ef-
fective manner. In such case the de-
position limits can well be the same
as the so-called target loads, based
on scientific estimates of critical
loads.

It is of great importance that com-
puter models shall be extended so
as to include wider strategies for
emission abatement, such as the
structural changes in energy and
transport systems mentioned above.
It is also important that the techni-
cal possibilities should be continu-
ously updated, so as to keep pace
with the developments that will
make the methods both cheaper and
more effective.

Both of these steps will be impor-
tant if the analyses are not to be
misleading. It is thought that they
will, if properly carried out, lead to
results showing that a considerably
greater reduction of emissions can
be achieved, and what more, at a
lower cost.

Christer Agren

*Markus Amann: Potential and costs for
control of NOx emissions in Europe.

ITASA, A-2361 Laxenburg, Austria.




EC TRANSPORT POLICIES

Bad for the environment

THE European Commission’s Task
Force on the Environment and the
Internal Market has stated quite
bluntly that it considers transport to
be the most important single source
of environmental damage after
1992, The liberalization of road
haulage, the introduction of cabot-
age (freedom for a carrier to operate
in the domestic market of another
country) and the removal of frontier
barriers will reduce the costs of
transport by truck by up to 25 per
cent and increase truck kilometers
by up to 100 per cent.

The whole 1992 process depends
on opening up of transport markets
tothe stimulus of international com-
petition. It is essential that the new
generation of streamlined, innova-
tive, relocated, and highly produc-
tive manufacturing enterprises be
served by a distribution system that
is at least as efficient, and ideally
much better, than the present one.
The rhetoric that surrounds 1992
cannot disguise the environmental
blank cheque that Ministers have
signed. The Commission does not
know how much extra damage will
be caused but cannot resist the 1992
tide by asking awkward questions.
It has nobasic strategy for removing
environmental problems caused by
traffic, particularly in cities and in
densely populated areas, but is pre-
pared to inject a massive stimulus
for more road vehicles into the Eu-
ropean economy.

Ignorance of the problems caused
by trucks cannot be an excuse. A
glance at the table shows that send-
ing a ton of freight one kilometre by
road imposes a huge and expensive
burden on society. The UPI Umwelt
und Prognose Institute in Heidel-
berg has caluculated that the truck
pays about one-eighth of the costs it
imposes on society through noise,
exhaust emissions, vibration, acci-
dents, and demands on road space.
Sending freight by rail is not only
environmentally friendly; it is
cheaper in the widest sense of total
cost.

The Single European Market,
with its promise of economic growth
and wider consumer choice, has the
effect of delivering harmful emis-

sions to a wider population at higher
concentrations.

Forecastingthe extent of the dam-
age to be caused by the 1992 process
is fraught with difficulties. The 1989
forecasts of traffic growth in Britain
(which take into account the Single
Market and the Channel tunnel)
predict an increase in heavy goods
vehicle traffic (HGV) of 17 to 31 per
cent to the year 2000 and 67-141 per
sent by the year 2025, compared
with 1988 (in ton-kilometres). The
German Federal Environment Of-
fice in Berlin (UBA) is predicting a
42 per cent increase in kilometres
travelled by trucks in the period be-
tween 1985 and 2000. The main con-
cern of the UBA is the effect of com-
pleting the internal market, and it
predicts that the effect will be an
increase in NOx emissions of 61.1
per cent on current emission regula-
tions (14.4 gNOx/kWh), declining to
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a 24.2 per cent increase at the much
more stringent level of 7.0 g/lkWh.

Most forecasts of increased ve-
hicular activity and increased ton-
kilometres do not take into account
the full extent of economic growth
expected from 1992, and the spatial
changes in the location and organi-
zation of manufacturing activity,
which will concentrate production
at fewer sites and lengthen supply
routes both for suppliers and for con-
sumers. The economic benefits of
lower-cost production at higher vol-
umes will not have to take account
of transferring the burden to trans-
port infrastructure and to environ-
mental damage and negative health
effects.

The growth in ton-kilometres of
freight carried by truck in Germany
may be as high as 100 per cent by
the year 2000. This forecast is based
on the relationship between growth
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in GDP and freight moved by road
and an estimate of the spatial effects
0f 1992. It assumes that nothing will
be done to counter the problem, such
as shifting freight from road to rail
or increasing the taxes for trucks to
reflect the real cost burden. Such an
increase will produce measurable
health effects and significant in-
creases in air pollutions, noise, vi-
bration, and accidents assiociated
with trucks.

The opening of the Channel tun-
nel in the same year that the Single
Market begins to bite (1993) pre-
sents Britain with an opportunity to
reduce the significance of the truck,
particularly for long-haul, interna-
tional journeys. The degree to which
this opportunity will be realized de-
pends on a large number of factors
outside of the tunnel, and expecta-
tions of a huge environmental gain
from the tunnel are almost certainly
misplaced. The total cross-channel
freight market is expected to rise to
88.3 million tons by 1993 and to 193
million tons by 2013. Eurotunnel ex-
pects to capture about 18 per cent of
this market. This still leaves a lot for
the RoRo ferry and road carriers
pounding their way to Channel
ports. Complications over EC regu-
lations governing rest periods for
drivers could even restore some lost
market share to ferry operators, es-
pecially if they come out fighting on
price.

On the rail side the sad story of
Britain’s poor infrastructure, par-
ticularly in the southeast, and the
systems’s lack of enough clearence
for European freight cars (the Berne

A comparison of road and rail trans-
port in terms of poliution, land take,
and accidents.

Grams per ton-km  Road Rail
CO2 220 50
NOy 3.60 0.22
NOyx 1993 3.18 0.16
CcO 1.58 0.07
CxHy 0.81 0.05
Particles 0.27 0.03
SOz 0.23 0.33
5021993 0.17 0.12
Accidents 248 10
Injured personshillion ton-kms

Land take 0.007 0.0025

Sq metres per ton-km per year

Source: UP| Umwelt- und Prognose Institut Heidel-
berg, Report No. 14, Gesellschaftliche Kosten des
Strassengtiterverkehrs.
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gauge) does not inspire confidence
that the tunnel will bring about a
railway revival.

Road will be a vigorous competi-
tor, and will have four freight shut-
tles per hour (in the peak) through
the tunnel, each capable of carrying
twenty-four 18-metre HGVs with a
gross weight of 44 tons each.
Through international freight
trains will also run (two per hour at
peak times) giving direct connec-
tions between UK and continental
destinations.

The total package of tunnel plus
all the add-on bits does not repre-
sent a serious challange to the mar-
ket share of road carriers operating
as they have done before the tunnel.
Moreover the cost reductions in road
haulage arising from liberalization
and the heightened competitive en-
vironment brought about by cabot-
age will give road transport a signi-
ficant cost advantage over rail
transport. Itisalso commonplace for
road investment schemes to go
ahead with large amounts of public
funds and for opposition to fail. It is
instructive to compare the relative
costs and benefits of a motorway and
a railway and then to compare the
UK government’s £12 billion bonan-
za for roads with rail proposals for
London and the southeast.

The Eurcpean Commission will
not grasp the poisoned chalice of ef-
fective regulation of road haulage
(policing) and full cost recovery (i e
making the sector pay for all the
damage caused). The result is a cost
reducing frenzy and an enormous
additional  environmental and
health burden. This is why the Ger-
mans have imposed a unilateral
charge on all goods vehicles using
their roads. This is directly contrary
to the spirit and the law of 1992 but
must be understood in terms of deep
worries about the damaging envi-
ronmental effects of 1992 and the
damage it will cause to railways.

European economic development
and transport policy still operatesin
a 19th century time warp, unable to
appreciate that it is possible to have
a clean environment, better health
and to move goods about in an effi-
cient manner. What is lacking is the
will to bring it about and the vision
to ask the right questions.

John Whitelegg

Author of Transport Policy in the EEC
(Routledge, 1988).

Publications

Clearing The Air: A Global Agenda
(1990)

Worldwatch Paper 94 by Hilary F.
French. The report describes how air
pollution is inflicting a growing toll on
health and the world environment, what
is being done and what could to be done
to reduce emissions of air pollutants. It
concludes that tough international
agreements on reductions are neces-
sary, and stresses the need for transfer
of technology from Western Europe, the
USA and Japan to Eastern Europe and
the Third World. 54 pp. Price US$ 4.00.
Obtainable from Worldwatch Institute,
1776 Massachusets Ave., N-W., Wash-
ington, D.C. 20036, USA.

Environmental Policy and 1992 (1989)
A Institute for European Environmen-
tal Policy report by Nigel Haigh and
David Baldock, analyzing the possible
environmental impact of the completion
of the internal market in the European
Economic Community, from a British
perspective. 54 pp. Obtainable from
IEEP, 3 Endsleigh Street, London Eng-
land WC1H 0DD.

The Rains Model of Acidification -
Science and Strategies in Europe
(1990)

Editors J. Alcamo, R. Shaw and L. Hor-
dijk. The book provides a very good
overview of the European acidification
problem, based on the use of the 11ASA
RAINS computer model. This model is
used by several countries as well as in
international negotiations about pollu-
tion reduction, for both scientific doc-
umentation and policy analysis. It pro-
vides useful information on most of the
aspects of the acidification problem, in-
cluding effects, emissions, transbound-
ary transport, international policy,
abatement technologies and their poten-
tials, cost-efficient emission reduction
strategies, etc. 402 pp. Price US$ 35
(paperback). Available from the publish-
er: Kluwer Academic, P.O. Box 322, NL-
3300 AH Dordrecht, Netherlands.

The Netherlands Acidification Abate-
ment Plan (1989)

Report describing the Dutch acidifica-
tion abatement programme, based on
the critical loads approach. 140 pp. Ob-
tainable from the publisher: The Dutch
Environment Ministry, Box 20591, NL-
2500 EZ The Hague, Netherlands.

Control Strategy for Emissions of Vol-
atile Organic Compounds (1989)

A presentation of the Dutch program to
reduce VOCs emissions by 60 per cent
between 1981 and 2000. 150 pp. Avail-
able from the same address as above.




WILDLIFE

Effects of air pollution

THE environmental effects of air pol-
Jution tend generally to be con-
sidered in economic terms. Exten-
sive studies have been made, for in-
stance, of the effects on forests and
crops. But air pollution also affects
the wild flora and fauna, and many
species are now on the brink of ex-
tinction. Although many of them are
small and seemingly insignificant,
they nevertheless constitute valu-
able genetic capital, which it would
be unwise to lose.

On the basis of a review of the
literature concerning damage to
wildlife in Europe generally, includ-
ing Scandinavia, two Swedish scien-
tists have now attempted to draw
conclusions as to the situation in
Sweden in particular.

Extensive changes have been ob-
served, for example, in the mosses
and lichens growing on trees in
southern Sweden. Of the twenty
species of oceanic lichens in that
area, seven have died out duringthe
last forty years, and a further nine
are seriously threatened. Since the
beginning of the century three ni-
trogen-fixing species of the genus
Lobaria have also markedly de-
clined. Not only the Lobaria but the
oceanic species, too, have practically
ceased to reproduce in this part of
the country. In view of the general
state of pollution, it would seem that
the enormous acid precipitation con-
stitutes a greater threat to lichens
and mosses than the relatively low
concentrations in the atmosphere of
sulphur dioxide.

Pollution of the air also affects
vascular plants and fungi. Over a
great part of Europe there now is a
general trend for acidophilic species
to increase, as well as those fa-
voured by nitrogen. Contrariwise
there is a diminishment of species
that need considerable base satura-
tion of the soil, and also species that
are adapted to naturally nitrogen-
poor ecosystems. Many of the soils
in southern Sweden have become
two to ten times more acidic during
the last fifteen to thirty-five years,
with a lower degree of base satura-
tion in consequence. At the same
time there is an atmospheric deposi-
tion of nitrogen of 20-30 kg/hectar

year, and many ecosystems are
showing sign of nitrogen saturation.
Thus the great question today, ac-
cording to the makers of the study,
is not if but when the changes will
occur, and how great they will be.

According to a previous Swedish
estimate, acid rain is a decided
threat to some hundred vascular
plants, and there is an additional
threat from the fallouts of nitrogen.
Of all threatened vascular plants
species in Europe (Red Data List),
two-thirds are said to be able to
compete only on nitrogen-poor soils.

Since only fragmentary informa-
tion is available as to the effects of
air pollution on terrestrial fauna,
the authors consider it impractic-
able to try and outline the present
situation in Sweden.

Among birds some of the fish-eat-
ing species are thought to be espe-
cially exposed. Ospreys for instance
are known to be less successful in
reproducing in those parts of the
country where the lakes are widely
acidified. The red-throated diver is
another of these species that have
diminished in acidified areas, prob-
ably on account of reduced availa-

Even frogs

Both field and laboratory trials have
shown that acidified waters can in-
crease frogspawn mortality and af-
fect the growth and development of
tadpoles. A new British study by
researchers at Trent Polytechnic in
Nottingham indicates that frog-
spawn from the Common Frog is
susceptible to much lower levels of
toxic aluminium occuring in acidi-
fied waters than was previously
known. The more acid the water, the
higher the amount of toxic alumi-
nium and the more lethal it becomes
to fish and frogspawn. Decreased
survival could be seen already at
five micromoles per litre. At 15
micromoles per litre — a level com-
monly found in acidified waters —
survival of frogs’ eggs was reduced
by two thirds, and surviving eggs
developed into tadpoles with de-
creased body length.

bility of food. There is however also
a threat to them in the deposition of
nitrogen, which is one of the reasons
for bogs becoming choked with
vegetation. These divers nest mostly
by the bogland pools, and need open
stretches of water for alighting and
taking off.

Another threat to birdlife that has
previously been reported (Acid
News 1/90) is the thinning of egg-
shells. Yet another effect of air pol-
lution is that there will be fewer
spiders on spruce trees that have
lost needles. This affects several in-
habitants of conifer forests, such as
the goldcrest, whose survival in
winter is entirely dependent on the
availability of spiders.

Terrestrial molluscs are adverse-
ly affected by the reduced amounts
of calcium in acidified soils. Distinct
declines both of species and individ-
uals have been found as a result of
repeated counts made in southern
Sweden during the last 20-40 years.
Declines have always been greatest
in localities with a low pH value in
the soil.

Many of the groups of organisms
that would seem likely to be affected
by air pollution at an early stage,
such as terrestrial animals as well
asinsects, have been relatively little
studied. This means that extensive
changes may have already taken
place in the terrestrial fauna —
changes which in future may cause
repercussions throughout the eco-
system.

As also appears from this study,
the greatest threat to flora and
fauna in Sweden has long been, and
stillis, changed land uses, including
the practice of farming and forestry
on an ever larger scale.

Attempts to protect threatened
species and ecosystems have mostly
been through the setting up of na-
turereserves. The trouble is that air
pollution does not halt at the edge of
the reserve, and so threatens to nul-
lify the whole effort.

Per Elvingson

Torstensson, P. and Liljelund,L.-E. 1989:
Flora- och faunaférandringar i terrestra
miljoer orsakade av luftfororeningar och
forsurning. Rapport 3604. Naturvards-
verket, S-171 85 Solna, Sweden.
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SWEDISH FORESTS

Widescale liming

THE pH value of the soil on some
650,000 hectares of forested land in
South Sweden is now under 4.4,
which is thought to be the critical
level at which the release of poten-
tially toxic metals to the soil water
will start. On a further 700,000 hec-
tares in that part of the country the
pH values ranges between 4.4 and
4.7, and unless there is a dramatic
reduction of the deposition of acid-
ifying airborne pollutants, the acidi-
fication of these soils too will go
below the critical level within a
couple of decades.

It has appeared from previous
investigations that during the
last three or four decades the
acidification of forest soils in
southern Sweden has proceeded
at arate of 1-2 pH units. In other
words, they have become 10 to
100 times more acidic. The main
cause is the deposition of sul-
phur, which there amounts to be-
tween 20 and 30 kilograms per
hectare per year. The most sensi-
tive soils will not stand more than
three kilograms — which is only a
tenth of what they now get.

One effect of acidification is the
greatly increased leaching of
plant nutrients from the soil. In
some areas more than half of the
available magnesium, potas-
sium, and calcium has become
lost in this way.

Consequently the National
Board of Forestry has now
presented a plan for starting a
widescale liming of forest soils.
The research into the effects of such
liming that has been going on in
Sweden since the early eighties will
now be succeeded by large-scale
trials with the method. Between
1989 and 1992 some 3,500 hectares
will be treated with applications of
three tons of dolomitic limestone
(calcium magnesium carbonate) per
hectare. This is expected to have a
lasting effect of 30 to 50 years.

The aim will be to test and develop
methods for spreading the lime-
stone, and to arrive at routines for
forest liming that are suited to par-
ticular stands as well as meeting
conservation requirements. The
total cost will be 24 million kronor.
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There will also be parallel trials of
the effects of applying wood ash, and
of various combinations of lime and
nutrients (so-called vitalizing fer-
tilization), on forest soils.
Although assessements of the
costs vary, experience in West Ger-
many, where such liming has been
practised for several years, would
suggest a figure of about 2000 kro-
nor per hectare. Liming the whole
affected area in South Sweden,
amounting almostto 1.5 million hec-

tares, would thus cost close on 3
billion kronor. Larger applications
than those at present envisaged, or
liming in combination with fertiliz-
ing to counteract the loss of nu-
trients, would naturally increase
the cost still further.

It goes without saying that forest
owners in Sweden are fully aware
that the only solution in the long
term will lie in a rapid reduction of
the emissions of acidifying air pollu-
tants, so as to bring them down to
the levels that nature can stand.
Since however more than 80 per
cent of the depositions come from
abroad, and international wran-
gling over abatement measures is

making the process long drawn-out,
it is concluded that large-scale lim-
ing is inevitable and should be set
going as soon as possible.

Litle is yet known of the possible
adverse effects of liming forest soils.
The effect on flora may depend on
the way the limestone is spread, in
the form of powder or pellets. Li-
chens, mosses, and fungi are among
the kinds of plant that are especially
sensitive, and any negative effects
on them may in turn have conse-
quences for instance for micro-or-
ganisms and insects. Effects on
fungi can be translated to trees,
since there is a symbiotoic associ-
ation through mycorrhiza be-
tween several types of fungi and
the trees’ roots.

Large applications of limestone
may also cause nutrient imbal-
ance, nitrogen leakage, and shock
effects on fauna as well as on
flora. Some types of soil and
forest, such as bare ground and
wetland woods, ought not to be
limed at all.

Forest owners in southern
Sweden may thus be faced with
an awkward choice. On the one
hand they might accept contin-
ued acidification, with all its
known consequences of liberated
metals in the soil, leaching away
of nutrients, changes in flora and
fauna, and so on. On the other
hand they have a seemingly fa-
vourable prospect as a result of
liming and fertilizing, which yet
entail certain risks and the possi-
bility of unpleasant surprises.

Whatever the forest itself may be
thought to imagine about the mat-
ter, owners, officials, and experts
have in any case made up their
mind. Growth is to be assured and
billions are to be kept rolling. And
some of those billions are to be used
for large-scale liming. A question
that remains however is who is to
pay. Is it to be the forest owners
themselves, or the state, that is, the
tax payers? Or might we possibly
hope, in time to come, for propor-
tional contributions from countries
that are dumping their pollution
over us?

Christer Agren
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DESULPHURIZATION

UK program fails to
meet EC directive

It has now appeared from an inquiry
held by the House of Commons Se-
lect Committee on Energy on April
25 that the UK program for desul-
phurization is to be reduced by one-
third.

This comes after the Minister for
Environment David Trippier had
confirmed to Parliament only as re-
cently as last December that at least
12,000 MW of electricity capacity
would be retrofitted for flue-gas de-
sulphurization. About a month later
however a rumour began to circu-
late that as part of the privatization
of the Central Electricity Genera-
ting Board, the desulphurization
program would be modified so as to
make the new companies more at-
tractive to investors. See also article
in Acid News 2/90, page 1.

At the inquiry representatives of
the new generating companies, Na-
tional Power and PowerGen, in any
case stated that they each planned
to retrofit no more than 4,600 MW
with FGD, and the Department of
the Environment and the Depart-
ment of Energy wrote in a joint
memorandum: “The Government
does not intend to specify the man-
ner in which the targets are to be
achieved, but the Department of En-
ergy has reached an understanding
with National Power and PowerGen
that each will undertake 4 GW of
FGD retrofits.”

National Power has already
started a retrofit of 4,000 MW at
Drax, which is expected to be com-
pleted at earliest in 1996 (see AN
4/89, p13). PowerGen has still not
started anything, but will probably
put retrofits at Ratcliffe and Ferry-
bridge, in each case for 2,000 MW. It
planstohave FGD operating at least
at one of these plants by 1998.

The targets referred to in the de-
partments’ memorandum to the in-
quiry are those in the EC Large
Combustion Plants Directive of
1988, according to which the United
Kingdom should reduce the sul-
phur-dioxide emissions from exist-
ing large combustors by 20, 40, and

60 per cent by 1993, 1998, and 2003
respectively (from 1980 levels). For
the electricity supply industry, how-
ever, the Department of the Envi-
ronment has set a lower target, with
an 11 per cent reduction for 1993, on
the assumption that the industrial
and refinery sectors will achieve re-
ductions respectively of 66 and 55
per cent.

For various reasons that assump-
tion has however been challenged,
among others by Greenpeace UK in
its report Response to the DoE Con-
sultation Paper on the Implementa-
tion of the LCP Directive.

In memoranda presented at the
inquiry, National Power and Power-
Gen also gave assessments of the
capital and operating costs of retro-
fitting FGD. Here it was stated that
the installation of FGD at a typical
coal-fired power station would give
rise to capital costs of around £300-
400 million and an annual cost of
about £20-30 million at current
price level. This would include costs
associated with the loss of efficiency
and output arising from desulphuri-
zation. Expressed as unit cost, the
total costs of fitting FGD were esti-
mated to be about 0.5 pence/kWh.

There is now a further report*
from Greenpeace UK, analysing the
energy sector’s future emissions of
sulphur dioxide in the light of vari-
ous assumptions, concerning for in-
stance the use of gas (in combined-
cycle gas turbines, CCGT), imported
low-sulphur coal, and the demand
for energy. Its findings can be sum-
marized as follows:

Current commitments by the elec-
tricity supply industry to retrofit up
to 8,000 MW of existing coal plant
with FGD and construct up to
10,000 MW of new gas-turbine ca-
pacity will, given current estimates
of energy demand, substantially fail
to meet the targets specified by the
Large Combustion Plants Directive
(LCPD).

An additional measure of import-
ing low-sulphur fuels (notably coal)
would also fail to meet the final tar-

get of the Directive, even if low-sul-
phur were to be burnt exclusively by
all UK power stations.

If a modest reduction in energy
demand occurredin the period 1992-
2003, the Directive would be met by
14,000 MW of FGD retrofit (or equi-
valent capacity of existing coal plant
refurbished with advanced coal-fir-
ing technologies) together with new
gas-turbine capacity, but without
the need to import low-sulphur coal.

Efforts to reduce demand should
be taken immediately, bearing in
mind the dual benefits of reducing
emissions of sulphur dioxide (SOg2)
and carbon dioxide (COg).

Trends in the prices and availa-
bility of gas and low-sulphur coals in
world markets suggest that they
may only remain cheaper options
compared to FGD and advanced coal
technologies for a relatively short
period of time.

This suggests in turn that the
needs of the environment, in terms
of reducing acidic gas emissions
from power stations in the UK, are
not best served by allowing the
generating companies free rein to
choose how they meet the targets of
the Directive.

Regenerable systems of FGD,
such as the Wellman-Lord process,
should be deployed in favour of the
once-through processes currently
favoured by the generators. The
abandonment of the regenerable op-
tion by the generators is considered
inexplicable, especially when most
of the evidence has found regener-
able systems to be more environ-
mentally benign.

In its negotiations over the Large
Combustion Plants Directive the
UK Government secured lenient
targets based on false premises. If
the generating companies continue
to be allowed to meet the Directive
through the use of low-sulphur coal,
in preference to fitting FGD, then it
should become a matter for the Eu-
ropean Commission as to whether
the UK should now be obliged to
meet the higher targets set for other
major European polluters.

Christer Agren

*Memorandum on the energy market im-
plications of flue gas desulphurization
and alternative means of reducing sul-
phur emissions. Available from Green-
peace UK, 30-31 Islington Green, Lon-
don N1 8XE, UK.
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EAST GERMANY

Facing up to realities

NOW the truth is coming out about
the environmental situation in the
German Democratic Republic. A
first official report, based on data
from 1988, was presented last
January by the former East German
Environmental Minister Diederich
to the Central Roundtable. This was
a body, consisting of members of the
reformed Communist party with
representatives from all the main
opposition groups in the GDR that
had been set up after the collapse of
the former Communist government
in November 1989. It had been act-
ing as an agent for government pol-
icy prior to the elections on March
28 this year.

As described in the report, the
situation in the GDR turned out to
be even worse than the environmen-
talists had expected. It appeared
that in 1988 environmental invest-
ments in the GDR had only ac-
counted for 0.4 per cent of the gross
national product, as compared for
instance with 1.1 per cent in the
Federal Republic.

Environmental problems were ag-
gravated, according to the report, by
wrong decisions, especially for the
localization and structure of indus-
try. By causing a continuation of

obsolescent processes of production,
and an ineffective development and
application of environmental tech-
nology, such decisions intensified
the pollution, especially in the areas
of brown-coal mining and electricty-
production arcund Cottbus, Dres-
den, Halle, and Leipzig.

Whereas East German emissions
of sulphur dioxide had beeen esti-
mated by the Economic Commission
for Europe to have been 4.9 million
tons in 1987 (the GDR official report
to the ECE for 1986 had 5 million
tons), the new report reveals that
actually they were more than 5.3
million tons in 1985 and nearly 5.6
million tons in 1987. Even after the
GDR had signed the ECE protocol
in 1985 for a 30-per-cent reduction,
these emissions had increased by
more than 200,000 tons. (For more
about air pollution in the GDR, see
the extract from the report on page
12)

Already in February a large sym-
posium on energy had been ar-
ranged by Neues Forum in East Ber-
lin, calling for an intensive energy-
saving program. After the USA and
Canada, East Germany is the
world’s largest per-capita user of en-
ergy, and according to Neues

Appearance of East Greman car parks will soon change, if expectations that people

will buy at least 600,000 new cars from West Germany are realized.

ACID NEWS 3, SEPTEMBER 1990

© CHRISTER AGREN

Forum, a saving of 70 per cent could
be made in the use of primary en-
ergy. Three-quarters of the East
German power stations are more-
over now so old that they are ready
for closing down.

The proposals for a nuclear power
program were heavily criticized at
the symposium. Actually only 3 per
cent of East German power is gener-
ated in nuclear plants. Neverthe-
less, and although divided on the
issue, the Working Group for Eco-
logical reconstruction set up by the
Roundtable has also thought fit to
enter the debate.

Before any decision is made for
extending nuclear power, it says, es-
timates of all the costs, including the
ensuing costs and risks in compari-
son with other methods of power
generation, should be made avail-
able for public debate.

It notes that those members of the
group representing among others
the Griine Liga and the Green party
were against any extension of nu-
clear power. Reserving the right to
take a stand until after official pub-
lication of the program for energy
conservation were representatives
of political parties such as the Chris-
tian Democratic.

The following conditions for a new
energy program were put forward:
* Reduction of energy use by at
least 30 per cent through the follow-
ing measures:

* Temporary abolition of state sub-
sidies for electricity and gas. The
economy to be subjected to the real
costs of energy. Individuals and
business firms to receive financial
compensation and so be rewarded
for contributing to energy saving.

* Development and application of
techniques for energy saving (mak-
ing insulation compulsory, expand-
ing the industries making insula-
tion material, applying energy-sav-
ing technology for refrigeration, air
conditioning, and lighting, heat re-
covery, combined heat-and-power
production, low-energy housing).

* Gradual reduction of the export of
energy-intensive and environmen-
tally harmful products (heavy ma-
chinery, cement, nitrogen fertilizer,
meat, livestock).




The following is extracted from the first official report
on the state of the environment since the changeover
in East-Germany.

CLEAN-AIR measures in the GDR have previously been con-
centrated almost entirely on the provision of dust filters.
Nevertheless depositions, especially in the area around Leip-
zig, still exceed the permissible levels. The ineffectiveness of
the measures for controlling dust makes it quite clear that
investment went largely to replacement of worn-out equip-
ment. Actually only 30 per cent of the need for dust-control-
ling equipment was met.

From 1986 onwards there were increasing allocations for
flue-gas desulphurization. The effect hasbeen minimal, since
efficient plant has, for the most part, either not been available
at all or insufficiently so. Moreover, after 1984 none of the
measures that had been passed for flue-gas desulphurization
were included in the national economic plan.

As much as 70 per cent of GDR energy is based on brown-
coal, while 12 per cent of the primary energy consumption is
covered by oil and 10 per cent by natural gas. With 233 GJ
per capita, the GDR has the next highest domestic consump-
tion of energy after Canada and the United States.

The extensive use of brown coal has distinctly adverse
effects on the environment. These effects concern human
health, the griming of towns, villages and workplaces, the
exploitation of land and water resources, and the destruction
of entire countrysides.

Since 1980 the emissions of sulphur dioxide and dust have
shown the following pattern.

Sulphur dioxide Dust
000 tons t/km? 000 tons t/km?
1980 4636 40 2456 23
1985 5340 49 2335 22
1986 5358 50 2323 21
1987 5560 51 2335 22
1988 5209 48 2198 20

The - IR leads Europe in emission of sulphur dioxide per
unitc .- a.Inindustry, coal and energy production accounts
for & -ent of the sulphur dioxide and 41 per cent of the
dus. .- - ms..

T 3 Protocol of the Convention on Long Range
Tr: .+ .- ary Pollution of July 9, 1985, the nations under-
toc: - -.e their annual emissions off SO2, or their trans-
bot - xes, by 30 per cent from 1980 levels.

" - riisrequirement decisions were takenin the GDR
tor. o 4.4 billion available for hastening the installa-
tior. “. equipment. Faulty arrangements in regard to
mat pplies and financing, as well as inadequate tech-
nicai ..opment, meant that the effect was nil. Conse-

quently the GDR has still not ratified the protocol.

The development of methods for flue-gas desulphurization
at plants burning brown coal was started in the GDR in the
mid-seventies and accelerated after 1984 at several pilot
plants. The aim has been to develop methods to the stage
where they could be applied and to manufacture the appro-
priate equiment.

The main hindrance to a reduction of emissions proved to
be the obstinate adhesion to an energy program based on a
steady increase in the mining and conversion of brown coal
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without any change in the design of power plants to units that
would meet ecological requirements.

For this reason the Coalition Government in April 1990
promulgated a new energy program which takes ecological
requirements into account and is intended to lead to a reduc-
tion of brown-coal mining.

With a view to protection of the environment it lays down
the following conditions:

* Achievement of greater efficiency in the use of energy and
its production from all sources, stimulated by new prices and
tariffs.

* Fitting all new combined heat-and-power plants with
equipment for flue-gas desulphurization, as well as designing
them for improved energy conversion.

* Rebuilding and modernizing large power stations for
greater efficlency and equipping them for flue-gas desul-
phurization.

¢ Retrofitting existing heating and combined plants for FGD
in areas where there is heavy demand in order to reduce
emissions of transboundary pollutants from small and me-
dium-sized installations as well.

In fulfillment of this program the application of fluidized
bed combustion will be of great importance as being an
internationally accepted method for improved energy conver-
sion and reduction of the emissions of sulphur dioxide and
nitrogen oxides. In addition the Coalition Government has
sanctioned the import of equipment for the Buna industrial
plant, proposed licensing agreements and in connection with
joint pilot projects with the Federal Republic included the
installation of corresponding equipment at Magdeburg and
Staaken.

An annual emission of 2.2 million tons of dust amounts to
an equivalent of 0.14 tons per capita and 20 tons per unit of
area. Of this total, 902,000 tons, or 41 per cent, are emitted
by the coal/energy sector, and 12 per cent by chemical indus-
tries.

In Berlin, the emission level amounts at highest to 74 tons
per sq kilometre, in Cottbus to 58 tons, Halle 54 tons, and
Leipzig 48 tons. In Schwerin and Neubrandenburg on the
other hand it is no more than 4 tons and in Rostock and
Potsdam 5 tons.

Around 10 per cent of the industrial plants are operating
either without any dust-control whatsoever or with dilapi-
dated and inefficient equipment.

The cost of replacing worn-out equipment for dust control
has been estimated by the consultants, VEB Entstaubungs-
anlagen und Industrieanlagenbau INEX, to be M 5 billion.
Dependent on a future energy program and the modern-
ization of existing power plants is an investment need for
1990 of M 5 million. So far however only about 49 per cent of
that sum is available.

The Coalition Government had ordered an investigation of
the possibilities of increasing the coverage for investment
needs, including imports, together with the formulaion of
proposals for inclusion in a national economic plan for 1990.
It will moreover be absolutely essential to decide on a recon-
struction of the engineering firms that may be involved, such
as the SDAG Wismut and others with hitherto specialized
production.

From Information zur Entwicklung der Umweltbedingun-
gen in der DDR und weitere Massnahmen. Basisjahr 1988.
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* Gradual substitution of other en-
ergy sources in place of brown coal,
and a stop to the export of brown
coal.

* Steady encouragement and great-
est possible use of renewable energy
sources (wind, waterpower, old
dams, watermills, solar collectors
for heating water and space in build-
ings, heat accumulators, biogas).
¢ Intensive research into alterna-
tive resources of energy, while also
taking advantage of the possibilities
for international cooperation in
scientific matters.

The Roundtable group has also
presented a list of 400 undertakings
that ought, for environmental rea-
sons, to be closed down. This would
mean.a loss of 65,000 jobs.

Hope is now turning to help from
the West. As early as September
1987 a protocol on environmental
cooperation had been signed by the
two German states. Since then
thirty rounds of technical negotia-
tions have taken place, and six pilot
projects chosen as objects for West
German financial assistance. The
number of such projects had risen by
June to at least thirty-four, financed
with DM 1 billion from the Federal
Republic.

Among the aided projects is one
for the exchange of environmental
data, while others include the pur-
chase of equipment for environmen-
tal monitoring, and the retrofitting
of four smaller coal-fired power
plants for flue-gas desulphuriza-
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tion. At the time of the Leipzig Fair
a preliminary agreement was
signed between the East German
Braunkohle-Kombinat and the
Rheinisch-Westfilische Elektrici-
tdtswerke for the supply of desul-
phurization equipment for the coal-
fired power station at Thierbach,
Saxony. At present the annual emis-
sions of sulphur dioxide from that
plant amount to nearly 200,000
tons. This will also be a pilot project.

The cost of economic and environ-
mental reconstruction in East Ger-
many is estimated to be at the very
least DM 500 billion. But as the
West German Minister for the Envi-
ronment has said: “Even more im-
portant than the financing of any
project will be to increase GDR ca-
pacity for planning and execution,
because that is where there are bot-
tlenecks.”

In the meantime, while the pro-
cess of unification is gaining
momentum, an important step has
been taken (April 28) by the minis-
ters for the environment of the two
states. July 2 will mark not only the
establishment of a monetary, econo-
mic, and social union, but also an
environmental one. After that date
all new installations in East Ger-
many will have to be built to West
German standards, and for existing
plants there will be bridging solu-
tions.

There nevertheless remains a
considerable danger that these
measures may only serve as an ex-

cuse for passivity. Some well-known
West German scientists, organized
in a working group for ecological
economic policy, have warned “In
the view of the notable economic dif-
ficulties associated with rapid as-
similation of the GDR with the
Federal economic and monetary sys-
tem, there is an acute danger of the
protection of the environment once
again being relegated to a matter of
secondary importance. The develop-
ment of a market economy will be
dependent on western capital, and
there is already a lobby voicing the
opinion thattheinclination toinvest
should not be disturbed by social
and ecological demands. There are
plenty of other countries that are
attractive to investment.

“In practice the GDR might have
a chance of attracting private in-
vestment on any large scale within
the framework of a liberal market
economy by trying to turn its com-
parative disadvantage to advantage
by presenting itself as an area of
cheap labour and cheap nature.
There would then be a danger of the
GDR becoming, in a double sense,
the extended workbench of the
Federal Republic — a place where
labour-intensive, technologically
undemanding, and environmentally
dubious production could prolif-
erate.”

Controlling economic restructur-
ing in the GDR will require a strong
environmental movement. After
Communist rule had collapsed envi-
ronmental groups all over the
country quickly started work to in-
form the public, which they had
tried to do for a long time. In Feb-
ruary the Griine Liga had been
founded by several hundred en-
thusiasts as an umbrella organiza-
tion for environmental groups in the
GDR. West German environmental
groups, too, are now setting out to
establish themselves in the GDR,
where they are trying to find part-
ners.

In view of the immense cost of
restructuring the GDR economy,
other European countries should
not leave the matter of providing aid
entirely to the West Germans. They
should still consider the possibilities
of cooperative efforts to save the en-
vironment, perhaps on a local level,
and especially in areas of ecological
disaster such as the Halle-Cottbus
region.

Reinhold Pape




POLAND

Indignation aroused

LAST autumn the Polish Ecological
Club set up a special office in Kato-
wice for dealing with the problems
of air pollution. Providing informa-
tion, environmental education, or-
ganizing seminars, and guiding
foreign visitors now occupies two
full-time officers. During the last
few months more than 350 of those
using the services of the new office
have come from abroad, among
them being journalists and mem-
bers of film teams.

Known as ICAP (Information
Center for Air Protection), the Kato-
wice office now serves a network of
local environmental groups spread
all over Polish Upper Silesia, and
eventually it will act as an informa-
tion centre for the whole of Poland.
Environmental activities in this
part of the country have of late
greatly increased. Under the Com-
munist regime popular movements
here were closely watched, making
it extremely difficult to carry on
public agitation. Now, however, this
has all changed, and the environ-
mentalist organizations are work-
ing in close cooperation with the
Solidarity movement.

Campaigning by the Polish Eco-
logical Club, together with allied ac-
tivities, has now roused the people
of Upper Silesia to protest openly at
the environmental situation in this,
the most polluted area in the whole
country.

In this region, covering 6650 sq
kilometres, are some ten towns with
a combined population of 4 million.
Here 80 per cent of Poland’s coal is
mined, and from here comes 30 per
cent of the country’s industrial out-
put. Hardly any modernization of
the industry has taken piace, and
there have been no measures for
environmental protection. Half of
the material extracted in coal min-
ing is waste, which is dumped in the
countryside between the towns. The
waste itself 1s contaminated with
heavy metals, and being mixed with
all other industrial and household
waste is extremly toxic and is often
in direct contact with the ground-
water.

Health is badly affected, life ex-
pectancy in these parts being up to
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six years lower than the average in
Poland. Children especially suffer
from lead taken in with their food,
and the leukaemia rate in children
is twice as high as in the rest of the
country. It is notable, too, that
among the eighty most dangerous
industries in Poland, represented in
a “black list” published by the gov-
ernment last January, were twenty-
three around Katowice.

The activities of the environmen-
tal movement in Upper Silesia cul-
minated during Earth Day on April
22, when nearly every town and vil-
lage saw some kind of action. Pupils
and teachers from many of the
schools demonstrated in the streets,
bearing placards with slogans such
as “Let us live”. Other activities in-
cluded street theatre performances,
singing environmental songs, tree
planting, photo exhibitions, clean-
ing up in the parks and areas of
natural interest. Clearly people
wanted not only to protest, but to do
something practical as well.

The Bishop of Katowice issued a
special prayer for the environment,
to be read in all the churches. In
several places public lectures were
given under the general theme of
“How to save Upper Silesia” and
people could call a special number
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Poles demonstrating against air pollution in Upper Silesia on Earth Day this year.

for answers to environmental ques-
tions.

In the centre of Katowice enthusi-
asts were selling “Clean air” in bot-
tles, as well as going about in gas-
masks and demonstrating in bicycle
cavalcades.

A five-hour public debate on the
environment, in which several min-
isters took part, was broadcast from
Upper Silesia on television, using an
open-air studio with microphones
placed out in the streets to get
people’s reactions. Also during the
day the ministers for environment
and industry took part in a seminar
on the region’s environmental crisis.

Several thousand people, headed
by the Bishop , engaged in a demon-
stration at the Nova Huta steel-
works and the Lasiska power plant,
primarily to protest at the excessive
emissions of dust particles from the
power station. The dust contami-
nates, among other things, the
drinking water in the local reser-
voirs. Workers from nearby fac-
tories also submitted a petition,
with 12,000 signatures, to the min-
ister for the environment, reading a
part as follows,

“We, the inhabitants of the town
of Wodislaw Slaski and the Rybnik
Coal Region, petition the Polish Par-
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liament to restore our basic right to
health and to living conditions
worthy of human beings. Our build-
ings lack the most elementary fa-
cilities for a decent life. Qur children
suffer from rachitis, allergies, and
diseases of the respiratory system.”

To the President of the Republic
of Poland, to the Presidents of the
Seym and Senate:

“We, the inhabitants of the towns
of Lasiska Gorne, Orzesze, and Mi-
kolow, live in the polluted area
called “the triangle of death”. We
live among the forests of chimneys
of the power plant and the steel-
works. It is a place of ecological dis-
aster... From an analysis of satellite
pictures it has appeared that life
must be unsustainable here, where
we are forced to live. If the Polish
Government should have taken no
action to improve the situation be-
fore the end of 1990, we must con-
clude that this is an intentional act
on the part of the government, and
the Ministry of Environmental Pro-
tection and the Ministry of Industry
in particular, to continue endanger-
ing our life and helth.”

From Katarzyna Klich and Alex-
andra Chodasewicz, working for
ICAP, came the comment: “We trust
it will be clear from all this that the
people of Upper Silesia really are
out for an improvement of their en-
vironment.”

Much of the pollution in Upper
Silesia emanates from Czechoslova-
kia and East Germany, and emis-
sions from the area are a serious
threat to the historical town of Cra-
cow, eighty kilometres away, which
has been designated by UNESCO a
World Heritage. The pollution prob-
lems of the whole of the so-called
“black triangle,”in the border region
where Poland, East Germany, and
Czechoslovakia meet, will really
need world attention. The Polish
Ecological Club is however already
making preparations for two work-
shops in the autumn, to gather
together environmentalists and
scientists from all three countries
for discussion of a plan of action.
This will prepare the ground for a
major conference in March 1991, at-
tended by politicians, scientists and
environmentalists.

Reinhold Pape

Information Centre for Air Protection,

Address: 40-960 Katowice, A.Czerwonej
Street 2/200, Poland.
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ENVIONMENT MINISTER

Poland’s coming needs

WHILE the various conferences were
taking placein Bergen, Norway, last
april, the Polish Minister for the En-
vironment, Bronislav Kaminski,
had a meeting with environmental-
ists and the press to discuss Po-
land’s problems. The necessary
structural changes in the country’s
political and economic system
would, he said, take fifteen to
twenty years, and probably the
whole body of legislation would have
to be changed.

:-; Poland
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He revealed that intense negotia-
tions were just now taking place
with the World Bank for a large loan
to improve the environmental pro-
tection administration and monitor-
ing of the environment, and for rec-
onstruction of the energy sector. As
a first step towards this, energy
prices had been increased last
January by 600 per cent.

Brown-coal prices are being fixed
according to the sulphur content,
and a hundred or so plants and in-
dustrial undertakings are sched-
uled for closure on account of pollu-
tion. Despite mounting pressure
from the trade unions, the minister
said he was not prepared to com-
promise in this respect.

Eight bills are being prepared for
the current parliamentary session,
covering such matters as general en-
vironmental policy, environmental
taxes, and forestry. Opposition
could, Mr Kaminski said, be ex-
pected from the Upper-Silesian
lobby, which is unwilling to accept
the polluter pays principle. He
maintained however that economic
instruments would gain the day.

It has been agreed with the World
Bank that EC environmental stan-
dards shall apply for all new plants,
and that old polluters must adapt
within the next seven years. But the

minister added that it would be im-
possible for Poland to achieve these
aims on its own. International co-
operation and aid would be needed.

As regards nuclear power, Mr Ka-
minski noted that Poland was sur-
rounded by some forty plants of the
Chernobyl type. It was to be decided
at the end of this year whether the
construction of Poland’s first nu-
clear power station at Zarnovietz
(1000MW) should be continued, but
the minister indicated that he per-
sonally was againstit.Energy equiv-
alent to the output of a 1000 MW
plant could be saved right away by
coal washing and by rationalization
of the energy supply, and the sul-
phur content of the brown coal can
be reduced by 40-50 per cent, he
said. Poland on the other hand
would be unable to fulfill the condi-
tions of the ECE 30-per-cent proto-
col for sulphur. All Mr Kaminski
could promise was that the country
would reduce its SO2 emissions by
10-12 per cent during the next five
years.

Polish environmentalists ques-
tioned the minister closely in regard
to the Zarnovietz power station and
the “black list” of 100 dangerous
plants. His reply was that 1 MW of
energy generated by nuclear power
in Poland would be ten times more
expensive than the equivalent pro-
duced with desulphurized coal. Con-
cerning the black list he had asked
for social support, and there he had
to appeal to the public in Poland.

A great deal of resistance to clo-
sures is now coming from around
Cracow and Katowice in particular,
and Mr Kaminski’s conclusion that
Poland will now need strong NGOs
is confirmed by the news that is now
coming out. Within the Solidarity
movement economic questions are
tending more and more to be given
top priority. While this is under-
standable in view of the country’s
deep economic crisis, it also shows
that a lot of information and educa-
tion will be necessary before the
public and politicians in Poland see
the environment as a matter of the
highest priority — and realize that it
will require a large investment on
the part of the nation.

Reinhold Pape




KOLA PENINSULA

Proposals for aid in cleaning up

ENORMOUS emissions of sulphur
from smelters on the Kola peninsula
in North Russia are threatening to
devastate forests and damage water
and reindeer pasturage in Norway
and Finland. As a start towards
dealing with this problem, earlier
this year the USSR and Finland
signed an agreement for a 50-per-
cent reduction of emissions in the
border region before 1995. Before
1992 there is to be a definition of
critical loads, and a program for a
reduction of emissions down to the
critical level is to be produced before
the end of 1993.

Saving the vulnerable ecosystems
of the region will require faster and
greater reductions than the Soviet
economy can manage. The rate of
advance of the “sulphur desert”
around the smelters will only be
slowed down by the proposed
measures, not stopped. In view of
this, during the summer the possi-
bilities of aid to the Soviet industry
have been examined jointly by Nor-
way and Finland.

The Norwegian government is
prepared to provide 300 million

(Norwegian) kroner, while the Nor-
dic Investment Bank and Scandina-
vian institutions for financing ex-
ports can together make available
up to 1.4 billion kroner. The aim is
to bring about a reduction of the
emissions of sulphur from the two

Saving ecosystems is
more than Soviet
economy can manage

plants of the Petsjenga combine by
95 per cent. This will entail rebuild-
ing the smelters, using process and
flue-gas-cleaning technology sup-
plied by the Finnish Outokumpo
concern and the Norwegian Elkem.
A condition for the financing is
namely, that the orders shall go to
Finnish and Norwegian firms.
Petsjanga is one of several com-
bines within the Soviet nickel indus-

try. The administrative headquar-
ters are at Nirilsk in Sibir. The prob-
lems on Kola really started when the
local mines were nearing exhaus-
tion, and ore had to be taken from
Nirilsk, where the sulphur content
is ten times higher.

On the Norwegian side of the fron-
tier a local action operating under
the banner of “Stop the death pall
from Soviet” won wide support, and
was at the back of several demon-
strations. For the time being how-
ever, in order to avoid disturbing the
climate for negotiations, the leaders
have decided to withold further ac-
tion. There is also a struggle going
on in Norwegian government circles
as to where the money is to come
from. The department of the envi-
ronment fears that as a result of a
big investment in the Soviet Union,
it will be deprived of any real in-
crease in funds for domestic
measures during the coming years.

Dag-Arne Hoystad

CZECHOSLOVAKIA

Revamping the energy sector

THE energy sector in Czechoslovakia
is in for reconstruction. While it is
generally agreed that the use of
brown coal must be scaled down, the
solution proposed under the Com-
munist regime had envisaged a vast
program of nuclear power. In the
face of the dilemma, environmental-
ists are seeking alternatives, with
attention focused for the moment on
three main issues.

ALUMINIUM. The wisdom is ques-
tioned of trying to produce alumin-
ium in a country that lacks both the
raw material and the necessary
electric energy. When Czechoslova-
kiahasbecomeintegrated in a world
market and has to meet competi-
tion, there will be little prospect of
profitable operation when faced
with cheap hydropower in Norway,
gas on the Gulf, and South Ameri-
can waterpower. Plans for alumi-
nium smelting in Czechoslovakia

should therefore be abandoned, and
the manufacture of semifinished
products from imported aluminium
substituted instead.

HYDROPOWER. During the inter-
war period, numerous small hy-
droelectric plants were built to sup-
ply rural areas and local industry.
Many of these have had to give way
to large central units and fallen into
a state of disrepair. With the aid of
Norwegian expertise they can be
made fit for operation again.

ENERGY CONSERVATION. The
choice lies between trying to satisfy
a steadily increasing demand, or
doing everything possible to hold
back demand through the more effi-
cient use of energy. Two research
projects that are now nearing com-
pletion in Scandinavia may well
serve as a model for a study of
possible alternatives for Czechoslo-
vakia. The Scandinavian studies

have examined the connection be-
tween energy production and acidi-
fication in order to see what can be
done in order to achieve desired en-
vironmental aims. They also
examine the possibility of attaining
the goal of the “low-energy scenario”
in the Brundtland report, namely a
50-per-cent reduction of energy use
in the industrialized countries. It
appears that present energy ser-
vices can be maintained with such a
reduction, but to achieve a 90-per-
cent reduction of SO2 emissions and
stabilization of the COg in the at-
mosphere, the rich countries will
have to be willing to limit their lux-
ury consumption.

Dag-Arne Hoystad
Further information can be obtained
from The Norwegian Clean Air Cam-

paign, P.O.Box 94, N-1364 Hvalstad,
Norway
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