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Making soil is a long-term
proposition. It takes between
1,000 and 10,000 years to cre-
ate just 30 cm of earth. To all in-
tents and purposes, therefore,
soil is very much a non-renew-
able resource.

Pollution 
and contamination

It is only recently that we have
begun to appreciate the impor-
tance of soil. Because it is static,
it is the ideal receptacle for a
great many pollutants, which
build up in the earth until it is
saturated. Soil acts as a staging
post in the secret life of certain
heavy metals, sustaining their
toxic impact on every link of the
food chain.

Soil pollution has a variety of
causes, from acid deposits and
excessive use of fertilisers and
pesticides to the storage and
dumping of materials on indus-
trial sites, the disposal of do-
mestic and industrial waste and
nuclear contamination. The vul-
nerability of soils also depends
on their specific character.
Some function better than oth-
ers as buffers or filters between
the surface and the groundwa-
ter layer.

Can we afford 
to clean up?

The cost of dealing with sites
requiring urgent decontami-
nation was estimated in 1988
at ECU 27 billion over a 15-
year period. This translates
into ECU 5 per citizen per

year. With a price-tag l ike
that,  i t  is  t ime we started
thinking very seriously about
prevention. Hence the need
for a careful balance between
exploitation and protection of
the soil.

Erosion
Soil erosion is a natural phe-
nomenon caused by water and
air and is especially prevalent in
the Mediterranean region. It
can, however, be accelerated
by deforestation and inappro-
priate agricultural practices.
The cost of erosion, including

the loss of water resources, re-
duced agricultural output and
flood damage, has been esti-
mated at ECU 280 million a
year. The cost of restoring plant
cover and the fertility of the soil
has been calculated at around
ECU 3 billion over a period of
15-20 years.

Soil is an ecosystem.
Some 18 to 40 tons of earth a year are
digested by 4 tons of worms per
hectare of soil. Subterranean flora and
fauna transform organic matter into
humus and mix it with minerals. They
also aerate the soil, which benefits
plant life.

oil is far more than an inanimate base on which human
beings can develop their economic activities. It is a
complete ecosystem in itself. The inhabitants of this
dark world range from bacteria to fungus and from
worms to small mammals.S

Facts and Trends

Living earth
Erosion and pollution are the
main problems affecting soil
quality in Europe. The quality
of soil as a natural resource
has deteriorated alarmingly
more or less throughout the
EU.
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Which soil?
’Soil protection’ refers to a wide
variety of soil types, irres-
pective of the specific use to
which they are put. Soil is a
complex and dynamic system,
the vulnerability of which de-
pends on its specific character
(sandy, moist, acid, clayey,
silty, etc.) and its ability to
store up or filter pollutants.
Rather than talking about ‘pro-
tecting’ these dynamic, com-
plex and heterogeneous
ecosystems, it is better to fo-
cus on their specific use (agri-
culture, forestry, industry) and
the problems that arise from
this use.

Acidification
The main cause of soil acidifica-
tion is atmospheric and comes
from the burning of fossil fuels
and industrial emissions. Its im-
pact on soil is not visible to the
naked eye. In forests, for in-
stance, the tops of trees (the
canopy) acts as a filter, concen-
trating toxic products like alu-
minium.

The main threat acidification
poses to soil is the contamina-
tion of surface and groundwa-
ter, which has serious implica-
tions for aquatic life and for our
drinking water reserves. In the
long run, some soils gradually
lose their buffering capacity,
accelerating the passage of
heavy metals into the ground-
water. Acidification also re-
duces the fertility of soil but
this can be offset using fertilis-
ers. The filtration capacity of
the soil, by contrast, cannot be
restored.

The European Community has
worked hard to reduce toxic
emissions, whether industrial
in orig in or caused by the
burning of fuel. The Commis-
sion adopted a draft frame-
work directive in 1993 de-
signed to prevent pollution

from large industrial plants and
to reduce their general envi-
ronmental impact. The strate-
gy to be pursued involves
adapting industrial plants to
reduce emission levels. As far
as fuels are concerned, the
Community has already intro-
duced legislation to reduce
emissions from diesel motors.
Other directives meanwhile,
target the sulphur and lead
emitted by vehicle engines and
by industry and waste inciner-
ators.

Agriculture
Certain farming methods can
cause a significant number of
environmental problems — es-
pecially those affecting soil.
Erosion, which effects the en-
tire planet, can be increased by
ploughing parallel to slopes,
neglecting hedgerows or ter-
race cultivation, increasing
field sizes, using machines that
are too heavy and compact the
soil and the late sowing of win-
ter cereals. Increased erosion
can only be combated by
adopting appropriate farming
practices.

Modern agriculture has had to
become more intensive to
meet the demands of a steadi-
ly growing population. Pesti-
cides and nitrogenous fertilis-
ers cannot be used, however,
without some risk to soi l ,
groundwater and even the cul-
tivation they are supposed to
promote.

The ‘Nitrates Directive’ in
1991, introduced an agricul-
tural code of practice with
the aim of reducing nitrate
use. The practice of spread-
ing pur i f icat ion s ludge on
fields is covered by a direc-
tive, which regulates the level
of heavy metals permitted in
the soil. Finally, although pes-
ticide use as such is not yet
controlled at European level,
it is still affected by a direc-

tive, which established per-
missible pesticide levels in
drinking water.

Industrial pollution
Industrial activity, present or
past, often results in localised
soil pollution. The most fre-
quently encountered pollu-
tants include metals, chemi-
cals, oil and tar, pesticides,
explosive gases, radioactive
materials, active biological
matter and asbestos. They are
produced by industry and by
dumping — legal or other-
wise.

In the mid-1980s, the Euro-
pean Community began to
draw up a list of contaminated
s ites.  Around 25% of  the
200,000 hectares identified
had been used for metal or
coal production. The cost of
restoring these sites has been
calculated at over ECU 100
billion. What’s more, the situ-
ation in Eastern Europe is like-
ly to be every bit as bad, if not
worse. We urgently have to
find a balance between afford-
able decontamination and ad-
dress ing the health r isks
posed by the current situa-
tion.

Radioactive 
contamination

Throughout the world, all soils
contain radioact ive sub-
stances. The typical average
concentrations of potassium
40 is about 300 bequerel per
kilogram, the average concen-
trations of uranium 238 and
thorium 232 are about 40 be-
querel per kilogram for each
radionuclide.

Radionuclides in the soil can
lead to the exposure of man to
ionising radiation via direct irra-
diation from the ground and ra-
dionuclides accumulated in
some food chains. This became
of concern in the fifties and the
sixties, as a consequence of the
deposition by atmospheric test

Europe in action
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of atomic weapons. Most of
such tests took place between
1948 and 1963.

The 1957 Treaty establishing
the European Atomic Energy
Community, the Euratom
Treaty, requires, in its Article
35, Member States to establish
the facilities necessary to carry
out continuous monitoring of
the levels of radioactivity in the
air, water and soil, and to en-
sure compliance with the Euro-
pean Community Basic Safety
Standards.

The explosion of the Chernobyl
reactor on 26 April 1986 and
the subsequent fire, which last-
ed for about two weeks, caused
severe contamination of three
large territories, mainly what
are now the three independent
republics of Belarus, Russia and
Ukraine.

As a consequence of the acci-
dent, many people were evac-
uated and hectares of agricul-
tural, natural and semi-natural

land were completely restric-
ted from use. Cooperative
programmes involving institu-
tions and scientists from the
European Union and from the
most affected republics were
set up to study the behaviour
and the transfer of radionu-
clides in the contaminated en-
vironment. Management sys-
tems were developed for
mitigating the effect of the
contamination.

Former open fields, Slagelse, Sjæl-
land, eastern Denmark. Organic mat-
ter is vital to the balance of the soil. It
retains water, acts as a nutrient re-
serve and forms a chemical buffer. In-
tensive cultivation can reduce organic
matter and diminish overall biological
activity and diversity. One way of ad-
dressing these problems is to incor-
porate fallow periods in the rotation
plan and to replace stubble burning
with burial. Europe’s policy of en-
couraging fallow periods can only
benefit farmland.
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Member states
Up to now, soil protection poli-
cies have concentrated on
maintaining fertility (essentially
for the benefit of agriculture
and forestry), protecting water
reserves and preventing the
damage inflicted by human eco-
nomic activity (industry and
waste disposal).

Some countries (Austria, Italy,
the Netherlands and Switzer-
land) already have laws which
place the emphasis on soil as
such and on the causes of soil
degradation, such as overgraz-
ing. The oldest laws of this kind
are undoubtedly those de-
signed to reduce soil erosion
(Iceland, 1895). In more recent
years, legislation has been pro-
duced to control soil pollution.
The Netherlands and Den-
mark, meanwhile, have passed
laws requiring the clean-up of
polluted sites.

Even so, it is still unusual for
other forms of soil degradation
to be taken into account. Legis-
lators face the difficulty that,
unlike air or water, soil actually
belongs to someone. As envi-
ronmental law stands at pre-
sent, soil protection has to be
negotiated between the re-
sponsible authorities and the
owners or occupants.

International 
cooperation

Analysis of soil degradation and
pollution reveals the need for
national and international action
to protect it. Some problems
extend across frontiers and can
only be dealt with if all the
countries involved work to-
gether. This is particularly the
case with toxic substances of at-
mospheric origin. Several pro-
grammes in this field have been
initiated in Europe, involving
the OECD, the Council of Eu-
rope, UNEP, and other organi-
sations.

Outlook
Soil protection policy in the fu-
ture will have to take fuller ac-
count of the ‘multifunctionality’
principle. This is already the
case in the Netherlands, Ger-
many and Switzerland, where
soil is not only considered in
terms of how it can be exploit-
ed. After all, soils are not just

distinguished by their use, but
also by the specific way in which
they respond to the different
problems. Taking account of
the vulnerability of the soil
when planning land use would
minimise the impact of human
activities.

Experts agree that the first thing
we need to do is to gain a better
understanding of the problem
and its causes and effects. We
don’t even have a complete list
of contaminated sites in Europe.
Once the problems have been
established and the trends iden-
tified, we will be able to set up
monitoring networks for vulner-
able soils and to develop effec-
tive protection methods. For the
time being, finally, we have to
protect soil from permanent
damage and only to use it for
purposes that are reversible.
The precaution principle is the
first step towards taking fuller
account of the suitability and vul-
nerability of soil.

Soil quality could continue
to deteriorate in the future,
in spite of the programmes
initiated by Member States.
Environmental policies and
soil protection measures still
have only limited objectives
and we lack the information
we need to form a complete
picture of the current situa-
tion. The absence of Com-
munity policy in this particu-
lar  f ie ld is  due to the
principle of subsidiarity.

Deprived from vegetal coverage, the
soil isn’t protected any longer from wind
and rain erosion.

Taking responsibility
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