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update 2005

Preface

Regular reviews of the state of the environment in our
county can give us a picture of development in the coun-
ty and how sustainable it is. We all have a part to play in
achieving sustainable development, whatever our area
of work and however we live our everyday lives.

This is the second report describing Stockholm
county’s environment in relation to the environmen-
tal quality objectives adopted for Sweden as a whole.
update 2005 is aimed primarily at local and regional
decision makers and officials.

With its growing population and economy, the
county of Stockholm is one of the engines of national
growth. That demands a great deal of everyone who
lives and works here. If growth is to be beneficial, it
has to be sustainable.

In an increasingly interdependent Milardalen regi-
on, we have to make sure that we treat our environment
in a way that will give future generations the same opp-
ortunities to live and work here that we enjoy today.

During 2005 the County Administrative Board of
Stockholm will be adopting regional environmental
goals for the county. They will be a valuable aid to
local authorities, businesses, agencies, organizations
and individuals as they seek to achieve a better envi-
ronment.

This report, which is closely in line with the
Government’s Environmental Objectives Bill 2005,
will I hope inspire further energetic efforts to safe-
guard our common environment.

Stockholm, June 2005
Fs lpeetssC

Mats Hellstrom
County Governor of Stockholm
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The national environmental objectives which
Sweden has adopted are about passing on to the
next generation a society in which the major en-
vironmental problems now facing us have been
solved. This report looks at the progress being
made towards these objectives in the county of
Stockholm.

We all have a part to play in making sure that our
children and future generations have clean water to
drink and clean air to breathe.

In 1999 Sweden’s Parliament adopted fifteen en-
vironmental quality objectives, which are intended
to promote human health, safeguard biodiversity and
the natural environment, preserve our cultural heri-
tage, maintain long-term ecosystem productivity and
ensure wise management of natural resources. The
ultimate goal is healthy people, animals and plants,
which in turn calls for clean air, lakes and seas. The
fifteen objectives represent the ecological dimension
of sustainable development.

Our entire ecosystem, our society and our environ-
ment are built around biodiversity. It forms the hub of
a sustainable system in which every part is needed to
maintain the whole. The spider’s web opposite illus-
trates how the ecosystem is interlinked. If one species
disappears, it leaves a hole in the web. Too many ho-
les, and the system collapses.

Environmental problems represent major costs to
society. In Sweden, the bill for ill health due to air pol-
lution is estimated at € 1.25 billion a year (National
Institute of Economic Research 2004). That can be

compared with total state spending on environmental
protection of just €0.3 billion in 2003 (Ministry of
Finance 2004). But investments in improving environ-
mental performance can also lead to innovation and
ultimately to export opportunities.

Stockholm county is the capital region of Sweden,
with 21 per cent of the country’s inhabitants in 2 per
cent of its area. This high density of population entails
heavy road traffic, which generates noise and emis-
sions. On the other hand, it also brings environmental
advantages, making it easier, for example, to deve-
lop district heating and public transport systems. At
the same time, a large share of what we residents of
the county consume is produced outside the county’s
boundaries, which means that our lifestyle choices
affect the state of the environment in other parts of
Sweden and in other countries.

If we want to achieve the environmental objectives
and pass on a county offering good living conditions
for our children and grandchildren, we need to do bet-
ter. We need to think outside the box, whether we are
involved in local and regional planning or making per-
sonal choices in our everyday lives.



In update 2005 we review the state of Stockholm
county’s environment in the light of Sweden’s na-
tional environmental objectives. We describe the
rate of progress towards the goals in the county, the
current environmental situation, the causes of exis-
ting problems, and what can be done about them.
update 2005 is aimed mainly at local and regional
decision makers and officials, but will we hope also
interest other readers.

The Swedish Parliament has adopted 15 national en-
vironmental quality objectives. This report looks at all
but one of them (4 Magnificent Mountain Landscape)
from a regional point of view. Using the objectives as
a benchmark is just one way of describing the state of
the environment. It is important to bear in mind that
conditions in the real world are far more complex than
this report is able to describe. On p. 40 you can read
more about what is being done to achieve the objec-
tives.

Parliament intends the objectives to be met by 2020
(2050 in the case of Reduced Climate Impact). For the
objective Sustainable Forests, goals have also been de-
fined at the county level, with 2010 as the target year.

The prospects of meeting the objectives in the
county have been assessed taking into account factors
such as states, responses, driving forces and pressures,
and above all whether it will be possible to reach the
goals on time. These assessments have been made by
representatives of local authorities, the County Coun-
cil, the County Administrative Board, government
agencies and universities. For each objective, they are
summed up by a smiley, neutral or sad face, reflecting
the prospects of attaining the goal in the county within
the intended time-frame.

Each objective is covered by a two-page spread in
the report. A section headed ‘Ways we can make a dif-
ference’, aimed at both local authorities and private
individuals, gives examples of the kinds of action that
could bring us closer to the objective. On p. 38 there
is a brief summary of the prospects of achieving the
objectives, and on p. 42 a glossary.

update 2005 is the County Administrative Board’s
second progress report on the national objectives. The
2000 edition also reviewed progress in the county. The
methods of assessment used in the two reports differ
somewhat, update 2005 being based on the current
national system. The appraisals in the two editions are
therefore not entirely comparable.

This objective should be achieved in Stockholm
county on the basis of current measures.

This objective can be achieved in Stockholm
county if new measures are introduced.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

®0O



Reduced Climate Impact

The UN Framework Convention on Climate Change provides for
the stabilization of concentrations of greenhouse gases in the
atmosphere at levels which ensure that human activities do not
have a harmful impact on the climate system.This goal must be
achieved in such a way and at such a pace that biological diver-
sity is preserved, food production is assured and other goals of
sustainable development are not jeopardized. Sweden, together
with other countries, must assume responsibility for achieving
this global objective.

Clean Air
The air must be clean enough not to represent a risk to human
health or to animals, plants or cultural assets.

Natural Acidification Only

The acidifying effects of deposition and land use must not exceed
the limits that can be tolerated by soil and water. In addition, de-
position of acidifying substances must not increase the rate of cor-
rosion of technical materials or cultural artefacts and buildings.

A Non-Toxic Environment

The environment must be free from man-made or extracted
compounds and metals that represent a threat to human health
or biological diversity.

A Protective Ozone Layer
The ozone layer must be replenished so as to provide long-term
protection against harmful UV radiation.

A Safe Radiation Environment
Human health and biological diversity must be protected against
the harmful effects of radiation in the external environment.

Zero Eutrophication

Nutrient levels in soil and water must not be such that they ad-
versely affect human health, the conditions for biological diver-
sity or the possibility of varied use of land and water.

Flourishing Lakes and Streams

Lakes and watercourses must be ecologically sustainable and their
variety of habitats must be preserved.Natural productive capacity,
biological diversity, cultural heritage assets and the ecological and
water-conserving function of the landscape must be preserved, at
the same time as recreational assets are safeguarded.

Good-Quality Groundwater
Groundwater must provide a safe and sustainable supply of drin-

king water and contribute to viable habitats for flora and fauna in
lakes and watercourses.

A Balanced Marine Environment, Flourishing Coastal
Areas and Archipelagos

The North Sea and the Baltic Sea must have a sustainable produc-
tive capacity, and biological diversity must be preserved. Coasts
and archipelagos must be characterized by a high degree of
biological diversity and a wealth of recreational, natural and cul-
tural assets. Industry, recreation and other utilization of the seas,
coasts and archipelagos must be compatible with the promotion
of sustainable development. Particularly valuable areas must be
protected against encroachment and other disturbance.

Thriving Wetlands

The ecological and water-conserving function of wetlands in the
landscape must be maintained and valuable wetlands preserved
for the future.

Sustainable Forests

The value of forests and forest land for biological production
must be protected, at the same time as biological diversity and
cultural heritage and recreational assets are safeguarded.

A Varied Agricultural Landscape

The value of the farmed landscape and agricultural land for biolo-
gical production and food production must be protected, at the
same time as biological diversity and cultural heritage assets are
preserved and strengthened.

A Magnificent Mountain Landscape
This objective is not relevant to Stockholm county.

A Good Built Environment

Cities, towns and other built-up areas must provide a good, healt-
hy living environment and contribute to a good regional and glo-
bal environment. Natural and cultural assets must be protected
and developed. Buildings and amenities must be located and de-
signed in accordance with sound environmental principles and
in such a way as to promote sustainable management of land,
water and other resources.

In spring 2005 the Government proposed a 16th environmental
quality objective relating to biodiversity.
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Much remains to be done to reduce the green-
house effect. Stockholm county has low per capita
emissions of greenhouse gases, largely thanks to its
well-developed district heating systems and limited
heavy industry. Emissions are currently at a constant
level, but could rise. Due to the county’s large popu-
lation, carbon dioxide emissions from road transport
are high.To curb emissions of this gas, investments
need to be made above all in public transport and
district heating, basic conditions for which are good.

To an increasing degree, human activities are reinfor-
cing the greenhouse effect. This will have impacts on
all forms of life, as climate will change faster than
ecosystems are able to adjust. Agriculture and fo-
restry will be affected, as will biodiversity. Another
consequence will be accelerated melting of the large
ice masses at the poles, increasing the risk of flooding
and altering the balance between fresh and salt water.
In the future, more dramatic shifts in weather are also
likely, with heavier rainfall and more severe storms
than we are used to today. Globally, dry regions will
become drier and wet regions wetter.

The natural greenhouse effect is crucial to all life on
earth; without it, the average temperature would be

—19 °C. The effect is the result of ‘greenhouse gases’
in the atmosphere absorbing some of the heat supplied
by the sun and returning it to the earth’s surface — heat
that would otherwise be lost into space. The key gre-
enhouse gases are water vapour and carbon dioxide,
but methane and nitrous oxide are also important.

The biggest sources of carbon dioxide emissions
are electricity and heat production and road traffic. As
far as nitrous oxide is concerned, the main emission
sources are agriculture and production of electricity
and heat. Landfills and livestock farming are the chief
emitters of methane.

Stockholm county has lower per capita emissions of
greenhouse gases than the rest of the country. Metro-
politan regions are in a position to make more effi-

Photo: Stockholm Transport, Stefan Ideberg



cient use of resources. Every inhabitant in the county is Carbon dioxide emissions from
responsible for a carbon dioxide emission of some 3.2
tonnes a year, roughly half the national average. Howe-
ver, this is not an entirely fair comparison, as we also

O Energy sector

Road transport

Shippin
consume resources supplied by emission-producing .Aviationg
industries outside the county boundaries. Per capita  Mobile machinery
emissions in the county have fallen by just over 7 per ® industry
cent since 1990. But, given the county’s favourable si- W Other sources

tuation as a metropolitan region, the national objectives
and Sweden’s international undertakings, it is impor-
tant that emissions continue to be rapidly reduced.

Carbon dioxide emissions in Stockholm county

CO2 emissions are reinforcing the greenhouse effect. The

biggest sources in the county are energy production and

. . g . . road transport. Emissions from road transport are rising,

Upgrade 1n.su1at%on ofb}llldlngs and introduce envi- owing to geowth in heavy goods vehicle tr,t)zfﬁc. In 2003g

ronment-friendlier heating systems. total CO2 emissions came to 5,750,000 tonnes. A reduction

Car-share, use public transport, walk or cycle. of that figure will above all require investments in public
transport and district heating.

Expand district heating systems.

Kilowatt-hours per person Population
30,000 1,900,000
Other fuels
25,000 1 Jj 1:850,000 Biofuels
r 1,800,000 B Fossil fuels
20,000 7 .
L 1,750,000 B |mported electricity
15,000 r 1,700,000

1650000

1,600,000

10,000

5,000
r 1,550,000

0 - = 1,500,000
1990 1995 2000 2001 2002

Energy use in Stockholm county

This diagram shows that per capita energy use (bars) has not
risen very much since 1990. But because the population (line)
has grown, total energy use has also increased. In addition,
we see that the share of energy produced from biofuels has
increased since 1990
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Clean Air

Clean vehicles and suitable
tyres for healthier air

With additional action, it should be possible to im-
prove the quality of the air in Stockholm county.The
main cause of unhealthy air in the county is pollu-
tion from road vehicles. In central, densely built-up
areas, high levels of particulates and nitrogen di-
oxide are a problem. In outlying areas, air quality is
generally good, apart from excessive concentrations
of ground-level ozone.

©

This objective can be achieved in Stockholm
county if new measures are introduced.

A hazard to health

Air pollutants are a health problem, in that they in-
crease the risk of cancer and heart and lung disease.
They can also cause irritation of the respiratory tract,
making life more difficult for asthma and allergy suf-
ferers in particular. In addition, air pollutants harm
forest trees, crops and other living organisms, and ac-
celerate corrosion of buildings and cultural artefacts.

Air pollutants

Major air pollutants include nitrogen dioxide, particu-
lates, ground-level ozone, and volatile organic com-
pounds (VOCs) such as benzene. In urban areas, such
pollutants come mainly from road transport, mobile
machinery and wood-fuelled heating. Large quantities
also originate abroad. Excessively high concentrations
of ground-level ozone occur throughout Europe, and
this pollutant, too, is carried to Sweden by winds.

Abrasion of road surfaces by studded snow tyres
is an important factor in the formation of particles
that are so small that they can be inhaled, endangering
health. These particles consist of road dust and tiny
fragments from brakes and tyres.

Nitrogen dioxide and VOCs are formed when fos-
sil fuels are burned, e.g. in car engines.

Ground-level ozone, not to be confused with the
ozone to be found higher up in the atmosphere, forms
when VOCs and nitrogen oxides react under the in-
fluence of sunlight. Effects include asthma symptoms
and irritation of the eyes.

Situation in Stockholm county

Overall, air quality in the county is acceptable, judged
against current standards. Closer to busy roads and
central, densely settled parts of the county, though,
concentrations are higher, and in the most polluted

Photo: Lars-Gunnar Brdvander



areas levels of some substances can exceed statutory
air quality standards. Today, the most serious problem
is high particulate concentrations. Levels of nitrogen
dioxide are also too high in certain areas.

Concentrations of VOCs such as benzene in cen-
tral Stockholm have been falling for several years, lar-
gely because most cars are now fitted with catalytic
converters. Growth in traffic, however, is slowing this
improvement.

Sulphur dioxide used to be a major air pollutant in
Stockholm county, but since the 1960s concentrations
have shown a continuous decline. This is due to a fall
in the burning of fossil fuels, lower sulphur levels in
fuel oil, and improved emission control at combustion
plants in the county.

Plan urban areas carefully to ensure adequate venti-
lation of streets and roads.

Drive ‘clean vehicles’ with high fuel efficiency and
good emission control.

Replace studded tyres with non-studded snow tyres.

Particulate (PM10) conc.on:

Micrograms === Hornsgatan (street level)
per cubic metre
=== Sveavigen (street level)

50 7
| pr— Rosenlundsgatan (roof level)
45 /
40 — Environmental quality standard (2005)*
35
30
25
20 National interim target (2015)*
15
10
5
T T T T 1
1999 2000 2001 2002 2003

Particulates in air on three Stockholm streets

High particulate levels are a problem in most major
cities. Concentrations are currently too high in central
Stockholm and along busy through routes. Hornsgatan
is the most polluted street in the county.

Micrograms Nitrogen dioxide conc. on:
per cubic metre
70 1 === Hornsgatan (street level)

Sveavégen (street level)

60

2 2 Torkel Knutssonsgatan (roof level)
50 7 Reference site (non-urban)

40 Envil | quality standard (2006)*

30

20 National interim target (2010)*

10

1999 2000 2001 2002 2003

Nitrogen dioxide in air on three Stockholm streets
Although concentrations have fallen in recent years,
they are still too high at the worst affected locations.
The reference site is at Norra Malma, municipality of
Norrtdilje.

* The national interim targets - ‘staging posts’on the way to the
environmental quality objectives — apply throughout Sweden.

Environmental quality standards are statutory concentration
limits to be complied with by stipulated dates, here 2005 and 2006.
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Stockholm county on track

The trend towards increasingly severe acidification
in the county has been halted and a process of re-
covery has begun. This is made clear by several re-
gional studies. To maintain this encouraging trend,
however, the decrease in atmospheric deposition of
acidifying pollutants must continue.

This objective should be achieved in Stockholm
county on the basis of current measures.

Acidification as an environmental problem
When acidifying compounds such as sulphur and
nitrogen oxides reach the ground, they give rise to
weathering of soil minerals, a process that counte-
racts acidification. Gradually, this weathering slows
down, and the pH of the soil and the water in it falls.
Toxic aluminium is released and finds it way into la-
kes and streams. Acidification adversely affects soils
and the plants and animals they support. In addition,
cultural heritage objects such as statues and archi-
tectural details are affected, as acid substances in air
and rain accelerate corrosion. The damage this does
to buildings, machinery and cultural artefacts costs
society a great deal.

The problem of acidification did not attract atten-
tion in Sweden until the late 1960s. By then, it had
probably been affecting lakes, streams and forest soils
for decades or, in some areas, centuries.

Acid pollutants spread via atmosphere
Acidifying substances form during combustion, which
means that road transport and heating contribute to
the problem. These substances spread via the atmos-
phere and return to the earth’s surface as gases, partic-
les or acid rain or snow. They can be carried very long
distances in rain clouds and by winds. Major sources
of acid emissions also exist in other areas of Sweden,
and above all in other countries. Some 3040 per cent
of sulphur deposition in Greater Stockholm comes
from emissions within the county, but outside built-
up areas almost all the sulphur deposited originates
in other parts of Sweden or abroad. Over 50 per cent
of nitrogen deposition in Greater Stockholm derives
from sources inside the county.
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Situation in Stockholm county

In the county, upper layers of soil are severely acidi-
fied, while deeper layers and groundwater are relatively
little affected. Northern parts of the county especially
have more calcareous (lime-rich) soils, which act as
a buffer against acidification. Some 4 per cent of la-
kes in the county are currently estimated to be acidic,
compared with 20 per cent in other areas of Sweden.
This is because lakes in this region have a higher pH
and a greater buffering capacity against acid substanc-
es; in addition, precipitation is relatively low. Another
reason why more of the county’s lakes are not acidified
is that many of them have been limed since the late
1970s. Today, only 12 lakes in Stockholm county are
still being treated in this way.

Thus, although deposition of both sulphur and ni-
trogen in the county exceeds the levels at which sen-
sitive ecosystems suffer damage, the prospects for the
region’s lakes seem encouraging. The earlier trend
towards increasingly severe acidification has been hal-
ted. However, it is not possible to say how quickly the
situation is improving. Nitrogen deposition and nitro-
gen oxide emissions are falling, but not as clearly as
deposition of sulphur. This is mainly due to growth in
road traffic in recent years.

Ways we can make a difference

e Drive ‘clean vehicles’ with high fuel efficiency and
good emission control.

e Use low-sulphur oil, e.g. for heating.

e Car-share, use public transport, walk or cycle.

Natural Acidification Only

Percentage of lakes with pH below 6.3
35
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Percentage of lakes with a pH below 6.3

The trend towards increasingly severe acidifica-
tion of lakes has been broken in the county. Lakes
with a pH below 6 are now far less common than
in the 1980s. The break in the trend came in the
early 1990s. Liming, carried out in some 30 lakes,
has been an important factor in reducing the
proportion of lakes acidified.

pH of precipitation
4.80

4.50 1

4.40 1

4.30 1

4.20 T T T T T
1987 1990 1993 1995 1998 2001 2004

pH of precipitation in Stockholm county
Rain and snow have become less acidic in recent
years.
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A Non-Toxic Environment

Reduce our use of chemicals

We are using more and more products and foods
that contain chemicals - chemicals which find their
way into the environment. This is a particular pro-
blem in Stockholm county, with its high population
density and industrial history. Many contaminated
sites need to be cleaned up.To reverse the trend and
achieve an environment free from toxic substances,
we need more data on chemicals, stricter legislation
and better inter-agency coordination.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

Chemicals affectusall...

Chemicals can give rise to allergies and cancer, have
genetic or reproductive effects, or cause acute poiso-
ning. Some substances are persistent, i.e. they are not
readily broken down and can accumulate in living or-
ganisms. Persistent substances that damage the envi-
ronment can spread via air and water and cause global
problems over a very long period.

Possible health effects of exposure to chemicals
include kidney damage (cadmium), a risk of cancer
(PAHs) and reproductive problems (PCBs). Popula-
tions of cod and perch, for example, have declined in
recent years as a result of reproductive difficulties. The
incidence of allergies and hypersensitivity, which are
due partly to chemicals, is also increasing. Another
major concern is the effects of drug residues that enter
the environment, mainly via sewage.

...and are everywhere

A large proportion of the toxic chemicals in the en-
vironment today come from ‘diffuse’ emissions, e.g.
from road traffic and household products. Many of
them can be found in sewage sludge, lake and ma-
rine sediments and fish. High levels can also occur in
contaminated areas such as old industrial sites. These
sites may be close to streams, valuable natural habitats
or residential areas, which may be affected by leach-
ing of chemicals into water and soils.

20,000 chemicals in 60,000 products

Chemical substances are being manufactured and used
on a growing scale in our society. In Sweden there are
now some 20,000 different chemicals in over 60,000
products, which are in turn incorporated in a host of
other products, such as building materials, cars, com-
puters, mobile phones, personal care products, clothes

Photo: Lars-Gunnar érc"lvander



and food. A large population means a large flow of
chemical and other products, which puts heavy pressu-
re on the environment. Sludge from sewage treatment
plants serves as an indicator of the flows of different
persistent toxic substances in society. On the whole,
though, little is known about the chemicals used, how
they spread and how they affect health and the envi-
ronment. It is difficult, therefore, to get an overall pic-
ture of the problem.

Situation in Stockholm county

Many of today’s environmental problems are the result
of ‘past sins’, i.e. activities that occurred several deca-
des ago. Some 6,200 sites in the county are known or
suspected to be contaminated. Of these, just over 190
have been surveyed and assigned to a risk category by
the County Administrative Board.

Energetic efforts in many sectors to improve en-
vironmental performance have resulted in a gradual
fall in levels of ‘known’ toxic substances in the en-
vironment. If further progress is to be achieved, we
need to reduce our day-to-day use of such substances
and to identify new substances that could emerge as
problems in the future. To be able to do that, we need
an understanding of chemicals’ properties and effects.

Ways we can make a difference

e Use ecolabelled products and services and replace
environmentally hazardous chemicals with environ-
mentally safer ones.

e Separate out hazardous waste and take it to a recyc-
ling centre.

e Return leftover medicines to a pharmacy.

Risk-classified contaminated sites in Stockholm county
Some 6,200 sites in the county are known or suspected to be
contaminated. This map shows the 190 or so that have been
surveyed and assigned to a risk category. Much remains to be
done to complete this survey work and the time-consuming
and costly process of site clean-up

Total PBDEs ng/g fat
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Levels of brominated flame retardants (polybrominated
diphenyl ethers) in breast milk from mothers in Stockholm
Levels seem to be falling, possibly owing to greater risk awa-
reness and reduced use. This decrease is not representative of
all brominated flame retardants, however; the trends for other
types may be different
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The last fifty years have seen appreciable thinning
of the ozone layer, posing a major risk to humans
and natural ecosystems. Active international efforts
are under way to save the ozone layer, but concen-
trations of ozone-depleting chemicals in the upper
atmosphere cannot be expected to be back at 1980
levels until around 2050. And that will only happen
if all parties abide by the international agreements
entered into.

©

The ozone layer is located in the upper atmosphere. It
acts as a filter, keeping out some of the sun’s ultravio-
let rays (UV radiation). Under natural conditions, this
ozone forms at the same rate as it is destroyed. But
in the last fifty years the rate of destruction has been
higher than the rate of formation, causing thinning of
the ozone layer. This thinning was first observed in the
mid-1980s.

Ozone thinning is a serious threat to both people
and the environment, as it allows larger amounts of
harmful UV radiation from the sun to reach the earth’s
surface. This increases the risk of humans developing
skin cancer and eye conditions such as cataracts. Eco-
systems may also be affected, since certain species,
such as the planktonic algae on which many animals
feed, lack protection against higher levels of radiation.
In addition, agricultural yields are reduced, as crops
grow more slowly.

Destruction of the ozone layer is caused above all by
chemicals containing chlorine and bromine. One ma-
jor threat is the large, hidden stockpile of ozone-dep-
leting substances in old refrigeration and air conditio-
ning equipment, insulating materials such as plastic
foams etc. The problem facing the ozone layer is lar-
gely a global one. And global action is needed to halt
use of the substances that are depleting it.

Sweden has a stringent timetable for the phase-out of
ozone-depleting chemicals, and has also signed the
Montreal Protocol on Substances that Deplete the
Ozone Layer. In Stockholm county, as in the rest of
the country, there are recycling centres for hazardous
wastes, to which old fridges and freezers are to be ta-
ken. In some local authority areas, waste management
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companies offer a home collection service to avoid
ozone-depleting chemicals going astray.

Ensure that, when buildings are demolished, hazar-
dous wastes are recovered and taken to a recycling
centre.

Dispose of products that could damage the ozone
layer, such as old fridges and air conditioning sys-
tems, at recycling centres.

The environmental quality objectives A Protective
Ozone Layer and A Safe Radiation Environment are
closely linked, as a thinner ozone layer allows more
ultraviolet radiation to reach the earth’s surface. Read
more under 4 Safe Radiation Environment.
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Emissions of ozone-depleting substances in Sweden
Total production of ozone-depleting chemicals peaked in the
1980s and has since fallen very sharply.
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Ozone-depleting substances in the stratosphere
Most ozone-depleting substances have an atmospheric life-
time of decades or even centuries. That is the main reason why
concentrations went on rising until around 2000. Only then did
ozone thinning reach its peak.
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Incidence of skin cancer in excess of normal in Sweden
Ozone thinning increases the risk of skin tumours and eye
disorders. Often, such effects only emerge several decades
after exposure. The incidence of skin cancer therefore cannot
be expected to peak until around 2050
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A Safe Radiation Environment

We need to know more

We are exposed on a daily basis to radiation from
many different sources,and this can increase the risk
of cancer and genetic damage. More research needs
to be done on the effects of radiation, and we also
need to change the way we expose ourselves to the
sun. Major information campaigns are necessary
to persuade people to alter their behaviour. Even
when they have been launched, it will take a long
time for the effects to feed through into a lower in-
cidence of cancer.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

Radiation a risk factor

Radiation represents a risk both to people and to other
living organisms, as it can cause cancer and genetic
damage. Radiological protection has previously focu-
sed on protecting humans. Today there is a concern,
both nationally and internationally, to extend protec-
tion to natural ecosystems as well. The earth is con-
stantly exposed to natural radiation from the sun (ul-
traviolet radiation) and from space (cosmic radiation).
Sometimes humans are also exposed to radiation from
artificial sources, such as X-rays.

Sources of radiation

Nuclear power stations and medical X-ray exami-
nations and radiotherapy are examples of sources of
what is known as ionizing radiation. These sources
have long been known risk factors for cancer and ge-
netic effects. Electromagnetic fields from electrical

equipment, mobile phones, power transmission lines
and computer screens are an example of non-ionizing
radiation. We still have far too limited an understan-
ding of how such fields affect our health.

Ultraviolet (UV) radiation is another form of
non-ionizing radiation. Thinning of the ozone layer
increases the amount of UV radiation from the sun
reaching the earth.

Situation in Stockholm county

Solar UV radiation is the leading cause of skin cancer.
Viewed over a longer period, the number of cases of
this disease in the county shows a constant rise, as it
does in the rest of Sweden. The milder forms of skin
cancer, squamous cell and basal cell carcinoma, have
increased markedly since 1980, presumably because
we sunbathe more. Men generally have a higher in-
cidence of skin cancer than women, probably owing

Photo: Christina Fagergren



A Safe Radiation Environment

to differences in sun exposure behaviour. The rise in ';;"jggcgogfp";z"'j:a"‘ DI
the more serious form malignant melanoma has slo- "
wed somewhat in the last ten years, but the situation . . N _\T/Z’;en
remains very serious.
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Ways we can make a difference = 7Yy >N

Take care when sunbathing, and in particular pro- 10 fw/\v’\’

tect children from UV radiation. 5 M

Hand in old smoke detectors at a local authority re- P

cycling point for electronic scrap.

Reduce your risk of exposure to radiation by using

a hands-free kit with your mobile phone. Malignant melanoma
Number of new cases of malignant melanoma per
100,000 inhabitants in Stockholm county. Malignant
melanoma is a serious form of skin cancer.
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You can read more about the causes of thinning of the

ozone layer, and about the effects of increased expo-

sure to UV radiation, in the section on 4 Protective Incidence of skin cancer
per 100,000 people

Ozone Layer.
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Skin cancer
Number of new cases of skin cancer (other than malig-
nant melanoma) per 100,000 inhabitants in Stockholm
county. These cases of skin cancer are less serious than
malignant melanoma and are rarely fatal. Since 1980
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Zero Eutrophication

Better sewage treatment
needed

Eutrophication of lakes and rivers is a bigger pro-
blem in Stockholm county than in any other region
of Sweden. High levels of phosphorus and nitrogen
in soil and water alter the basic conditions for plants,
animalsand humans,and also for outdoor recreation.
Much has been done to reduce nutrient discharges
from sewage treatment plants and single-house-
hold sewage systems. But there is still a long way to
go, especially in areas where second homes are be-
ing turned into permanent dwellings.

Oxygen depletion and pollution

Plant nutrients occur naturally in the soil and are also
supplied to it as a result of human activities. The sur-
plus nutrients not used by plants are washed into la-
kes, rivers and seas.

When plants that benefit from high nutrient levels
spread at the expense of other species, biodiversity
is reduced. In addition, lakes and rivers can become
choked with vegetation.

Eutrophication — nutrient over-enrichment — can
also adversely affect lakes, rivers and seas by chang-
ing the mix of species present. Many lakes can be-
come unsuitable for bathing and fishing. In addition,
increased amounts of nutrients in the water may cause
blooms of algae. When these algae are broken down,
large quantities of oxygen are consumed, resulting in
a shortage of this gas and leaving areas of the bot-
tom devoid of life. In addition, nitrogen pollution

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

may affect groundwater, increasing nitrate levels in
public and private water supplies. Nitrate in drinking
water can reduce the oxygen-carrying capacity of the
blood.

A problem largely of our own making

Owing to the settlement structure and high population
density of the county, waste water treatment plants and
single-household sewage systems are the two domi-
nant sources of nutrients. Deposition of air pollutants
from the transport sector and from power stations and
heating plants also contributes to eutrophication, as
do nutrients released with storm water (surface run-
off) and leached from farmland.

Effluents from sewage treatment plants account
for almost half the phosphorus that enters lakes and
rivers before finally ending up in the sea, and for a
third of the nitrogen. Agriculture is responsible for the
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largest share of nitrogen discharges, but also supplies
significant amounts of phosphorus to the sea. The ma-
jority of nitrogen inputs to soils come from atmosphe-
ric deposition.

Situation in Stockholm county

Eutrophication is a major problem in the county. De-
spite measures to reduce point-source discharges from
municipal sewage plants and factories and leaching
from agriculture, lakes and rivers are not recovering
as rapidly as we would like to see. Nutrients from past
discharges have accumulated in soils and benthic sedi-
ments, from where they are now gradually being rele-
ased. It may therefore be a long time before the action
taken produces visible results.

The population of the county is constantly rising,
putting increasing pressure on sewage treatment faci-
lities. A growing problem in the region is that more
second homes with limited water and sewage facilities
are being used as permanent homes. In many cases, on-
site sewage systems are not of a high enough standard
or capacity to cope with the increased load, resulting
in inadequate treatment. Such systems are therefore a
significant factor behind eutrophication.

Ways we can make a difference

e Upgrade inefficient single-household sewage sys-
tems.

e Do not pour chemicals down the drain. They inter-
fere with treatment processes at sewage works.

e Reduce nutrient leaching from farmland, e.g. by
establishing buffer zones along streams and using
farming methods that decrease leaching.

Zero Eutrophication

Others
1%

Single-
household 79,

sewage

Point sources
16%

Sources of phosphorus inputs to sea in Stockholm county (1997)
The largest source is Lake Mdlaren, which receives phosphorus from
sewage treatment plants, single-household sewage systems and
farmland. Most discharges from the county’s sewage plants, however,
occur into coastal waters, reducing the load on Mdlaren. There

are some 87,000 single-household sewage systems in the county.
Phosphorus emissions have not fallen appreciably since 1997.

Point sources
2003

Point sources
1997, now
eliminated

Sources of nitrogen inputs to sea in Stockholm county (1997)
In 1997, point sources accounted for about 31 per cent of the total.
Since then their share has decreased, thanks to a halving of dischar-
ges from major municipal sewage treatment plants. Much remains
to be done to reduce inputs to Lake Mdlaren and nitrogen emissions
to air, mainly from road transport.
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Cooperation to improve and
conserve fresh waters

The biggest obstacles to achieving the objective
Flourishing Lakes and Streams today are physical
disturbance and eutrophication. This goal is de-
pendent on progress towards many of the other
environmental quality objectives,and major efforts
are therefore needed in several quarters to reverse
the present trend.

©

This objective can be achieved in Stockholm
county if new measures are introduced.

Waters affected by nutrients

and other pollutants

These days, lakes and streams are mainly affected
by losses of nutrients from single-household sewage
systems, farm and forest land and other sources. Eu-
trophication is the environmental threat with the clea-
rest impacts on surface water quality and biodiversity.
Larger-scale pressures, such as persistent toxic pollu-
tants and atmospheric deposition, also cause damage,
since they interfere with the natural development of
many aquatic animals and plants. Read more about
eutrophication and toxic pollutants under Zero Eu-
trophication and A Non-Toxic Environment.

Lake lowering and other physical changes

Over the last 150 years human activities, especially
lake lowering and land drainage, have resulted in
significant changes to lakes and running waters. Of

the roughly 850 lakes in Stockholm county, at least
390 have been lowered. In the past, lake levels were
lowered to create more farm and forest land. Nowa-
days, physical interference — drainage or damming,
for example — mainly occurs when new housing areas
or roads are built. Such operations eliminate aquatic
environments and create barriers to migrating animals
associated with surface waters.

Benefits of lakes and streams

Lakes and streams, along with wetlands, even out run-
off flows over the year, reducing the risk of extreme
flooding or drought situations. They also provide
a basis for commercial activities and opportunities
for recreational pursuits such as fishing, swimming,
birdwatching and skating. In addition, aquatic environ-
ments support a wealth of biodiversity.

Photo: Christina Fagergren



Situation in Stockholm county

There are many types of aquatic environment in the
county, offering great potential for biodiversity. How-
ever, the county’s lakes and watercourses have been
severely disturbed, chiefly by eutrophication and ear-
lier lake lowering projects, and continued efforts are
needed to repair such damage. Species sensitive to dif-
ferent pollutants have disappeared from many waters.

Almost half the shoreline of Lake Mélaren within
the county boundary is affected by either boat- or sett-
lement-related development. Some 20 per cent is seve-
rely affected. The most heavily developed shore areas
are to be found in the city of Stockholm and neighbou-
ring municipalities.

Several local authorities are involved in joint,
catchment-wide initiatives to improve water quality
and conserve biodiversity in lakes or running waters.
Good examples of this are the Oxundadn and Tyresan
catchment area projects.

Ways we can make a difference

e Different stakeholders should work together more
closely within catchment areas.

e Road culverts should be designed to allow fish and
other aquatic wildlife to pass easily.

e Upgrade inefficient sewage systems.

Ecological status O

® High /@ @
® Good £

O Moderate

© Poor

©® Bad

Ecological status

Fish that ascend rivers to spawn are often used as an indicator
of freshwater biodiversity. Where such fish can survive, good
living conditions exist for other species as well. The compara-
tively poor ecological status of many waters in the county is
primarily due to physical interference of various kinds and in
certain cases to pollution. To achieve good ecological status,
water conservation measures need to be introduced throug-
hout the catchments concerned.
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Good-Quality Groundwater
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Clean drinking water from
taps and pumps

Do you have to think twice about turning on a tap?
Yes, at least if you live in a coastal or archipelago area
of Stockholm county, where pressure on ground-
water is high. Overpumping of water is common,
and often results in salt water getting into wells.
Radon, pesticides, road salt and bacterial contami-
nation are other factors affecting groundwater qua-
lity in the county.

©

This objective can be achieved in Stockholm
county if new measures are introduced.

Groundwater for life

Clean groundwater is needed to maintain both habi-
tats for plants and animals and our own drinking water
supplies. Wide natural variations can be observed in
the occurrence of groundwater, and in addition hu-
mans influence in various ways both its availability
and its quality. Low groundwater levels, for example
resulting from tunnel construction projects where wa-
ter leaks into tunnels and underground chambers, can
give rise to water shortages and subsidence damage to
buildings and other structures. This results in major
costs to society.

Salt and bacteria

The groundwater situation in coastal and archipelago
areas of Stockholm gives cause for concern. If salt
water finds its way into wells, the water can become

unfit to drink. This is a difficult and costly problem to
remedy. The commonest cause of groundwater shorta-
ges and salt-water intrusion is overpumping of wells.

In built-up areas of the county, groundwater is of-
ten contaminated as a result of various human activi-
ties, making it unfit for consumption. Use of de-icing
salt on roads, for example, has affected several major
groundwater sources. In some places, groundwater is
also polluted by excessive use of fertilizers and pes-
ticides. The commonest cause of poor drinking water
quality is bacterial contamination from infiltrating
surface water or other sources, such as leaking se-
wers. This is a particular risk in areas where holiday or
weekend cottages are turned into permanent homes.
Other problems include naturally high radon levels,
especially in wells drilled into bedrock.

Photo: Christina Fagergren



Situation in Stockholm county

A large proportion of the county’s water supply comes
from Lake Milaren. Some local authorities, however,
rely on groundwater, while others use groundwater as
a reserve in the event of operational breakdowns or
contamination of surface water sources.

Major groundwater resources in the county are
only to be found in eskers (ridges of sand and gravel).
For private supplies, drilled wells are the commonest
option today. Salt-water contamination of such wells
is a very significant problem, especially in coastal and
archipelago areas. Both intrusion of salt water from
the Baltic and upward movement of old (relict) salt
water are common, and in most cases they render the
water undrinkable. Bacteria in groundwater are an-
other problem and are the commonest basis for action
by local authority environment departments on private
water supplies.

Ways we can make a difference

e Protect eskers and other groundwater-bearing for-
mations.

¢ Ensure that groundwater sources are safeguarded in
local government planning.

e Always use a certified well driller.
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Percentage of drilled wells affected by salt water
Percentages of affected wells in the eight monitoring areas,
compared with the overall figure for coastal municipalities.
A well is regarded as affected if its chloride level exceeds

50 mg/I.The figures are alarmingly high, especially on Norra
Lagné and Saltaré in Vidrmdd municipality.
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In the archipelago on
the archipelago’s terms

Eutrophication is widespread in the archipelago
areas of the county, and groundwater supplies are
declining. With the population of the archipelago
growing rapidly, new approaches are required to
tackle these problems. The resources and values of
our coast and archipelago need to be used in a more
sustainable manner.That calls for an understanding
of and respect for existing natural limits.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures

are introduced.

Eutrophication and water shortages
Eutrophication and toxic pollutants have had serious
impacts on marine biodiversity. With more and more
people moving out to coastal and archipelago areas,
pressure on these environments is mounting.

Stocks of several fish species have declined in re-
cent years, partly owing to overfishing and reproducti-
ve disturbances. Eutrophication, due to nutrient inputs,
gives rise to heavy plant growth on shallow areas of the
seabed and more intense algal blooms, leading to oxy-
gen depletion and death of benthic fauna. Increased
boat use has impacts such as shore erosion, noise and
leaching of toxic substances from anti-fouling paints.
Overpumping of groundwater causes shortages of
fresh water and salt-water intrusion into wells.

Progress towards the goals Good-Quality Ground-
water and Zero Eutrophication is also important in
meeting this objective.

T

A living archipelago
The diversity of habitats in Sweden’s archipelagos
supports a rich variety of plants and animals. Human
use of these areas has changed since the mid-20th
century. The number of farms has decreased, threate-
ning the traditional cultural landscape — an important
part of the beautiful archipelago environment.

Local fisheries have also suffered a sharp decline.
In Stockholm county there are now only 36 licensed
commercial fishermen left, mainly because it is dif-
ficult to make a living from fishing. This is due partly
to overfishing, but also to the unfavourable state of the
environment. The influx of new year-round residents
to the archipelago creates a new basis for a living
community, but also accentuates the need to use the
area’s natural resources in a sustainable manner.

Photo: Cot)n tyAdminisrrdtive Board



Situation in Stockholm county

The county’s archipelago, with its 30,000 islands and
surrounding sea areas, is a unique asset. Since the
1970s, environmental problems have been reduced,
for example by better treatment of sewage, but the
Stockholm archipelago is still Sweden’s most severely
eutrophicated coastal area. Many people want to visit
or live in the archipelago. Sustainable drinking water
supplies and sewage systems are therefore essential.
Salt-water intrusion into drilled wells is now a pro-
blem in many areas, as are nutrient discharges from
homes with substandard sewage treatment.

Toxic pollutants such as DDT and PCBs reduce the
reproductive success of seals and sea eagles, for ex-
ample. Thanks to targeted measures since the 1970s,
populations of these species have recovered. The por-
poise, however, is very rare in the Baltic today, and
entanglement in fishing gear poses a serious threat to
its survival. No porpoises were seen in the Stockholm
archipelago in 2004.

Achieving this goal on time will be difficult. One
challenge is to work with a wide range of local stake-
holders to improve water quality and ensure sustaina-
ble use of the archipelago’s natural resources. A suc-
cess story in this regard is the creation in 2004 of 17
areas in the archipelago closed to fishing during the
spawning season.

Ways we can make a difference

e Take account of coastal and archipelago environ-
ments, terrestrial and marine, in local planning.

¢ Find livestock for land that needs grazing through
the pasture clearinghouse scheme.

e Replace your two-stroke engine with an environ-
ment-friendlier one and use a greener fuel.
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Population trends in the archipelago

The population of the Stockholm archipelago has grown
steadily since the 1970s. This diagram shows trends for the is-
lands in the county’s coastal municipalities. For Sodertdlje and
Vaxholm, comparable data prior to 1997 are not available.
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Number of licensed commercial fishermen

Since the 1970s, the number of commercial fishermen in
Stockholm county has shown a continuous decline, partly
owing to the difficulty of obtaining a licence, greater efficiency
and problems with fish stocks. Licences are issued by the
Swedish Board of Fisheries.
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More thriving wetlands
needed

Wetlands are crucial to river flow and biodiver-
sity, representing as they do the link between land
and water. They are also important for outdoor re-
creation, since they generally provide habitats for a
wealth of plant and animal life. The biggest obsta-
cles to attaining the objective Thriving Wetlands in
the county are housing and road construction and
eutrophication. More wetlands need to be created
to reduce nutrient inputs to lakes and the sea.

©

Development and nutrients

major threats to wetlands

Over the last 150 years, most of the wetlands that once
existed have been drained, mainly for agricultural use.
Today, development of roads and housing is the factor
with the greatest adverse impact on wetlands in the
county. Nutrients from single-household sewage sys-
tems and farmland are also putting significant pres-
sure on the wetlands that remain. Excessive levels of
nutrients result in more rapid scrub encroachment of
wetland areas, reducing their ability to function as
wetlands. Today, to improve water quality and condi-
tions for biodiversity, new wetlands are being created
and old ones restored.

This objective can be achieved in Stockholm
county if new measures are introduced.

Shores, wet woodlands and fens
Wetlands is a general term for various habitat types
in which there is water close to (below, at or above)

the ground surface for much of the year. Common
wetland types in the county include shore areas, wet
woodlands and fens. Wetlands, like lakes, act as sto-
rage reservoirs, evening out run-off over the year and
reducing the risk of flooding and drought. They are
also important as biological treatment works, strip-
ping the water passing through of nutrients, chiefly
nitrogen. Numerous plants, amphibians, reptiles and
insects, including many threatened species, live in and
around wetlands.

Situation in Stockholm county

Some 90 per cent of the county’s natural wetlands have
been modified or destroyed by human interference
since the mid-19th century. There are many wetlands
in the county, but they are small, covering just 3—4 per
cent of the land surface. To date, the County Adminis-
trative Board has designated some 40 per cent of the
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largest and most valuable wetlands as nature reserves
(based on the wetland area included in the Environ-
mental Protection Agency’s Mire Protection Plan for
Sweden).

Landowners can receive payments, co-funded by
the EU, to establish new wetlands in farming areas.
Such projects enhance biodiversity, reduce nutrient
leaching from farmland, and help to conserve and re-
store features of cultural heritage interest. In the last
eight years, some 130 hectares of wetlands have been
created in this way. The biggest areas are now to be
found in the municipalities of Norrtilje, Upplands-
Bro and Ekerd, while the largest numbers of such wet-
lands have been established in Norrtéilje and Soder-
tdlje municipalities. In addition to these sites, wetlands
are being created to treat storm water and sewage and
as habitats for game and other wildlife.

One problem in the county is leaching of surplus
nutrients into lakes and streams, and from there into
the sea. Up to now, man-made wetlands in farming
areas have been sited primarily with a view to pro-
moting biodiversity, rather than retaining nutrients.
Efforts should therefore be made to recreate wetlands
that will intercept nutrients from farmland and thus
improve water quality.

Ways we can make a difference
Restore/recreate wetlands.
Ensure that wetlands are preserved when houses
and roads are built.
Graze or cut wetlands in farming areas, to enhance
their biodiversity and cultural heritage interest.
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45

40

35

30

25

20

1996 1997 1998 2000 2001 2002 2003 2004

Newly created wetlands and ponds

Number of hectares of wetlands and ponds established
with co-funding from the EU in agricultural areas of
Stockholm county, 1996-2004. In all, almost 130 hecta-
res of wetlands have been created.
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This diagram shows how the protected wetland area,
as a share of the total included in the Mire Protection
Plan, has increased since 1994. Bars show the cumu-
lative percentage safeguarded. The total area to be
protected in the county is 397 hectares
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Sustainable Forests

Nature near the city - a good
investment

Forests are one of Sweden’s most important renewa-
ble natural resources and a bank for the conserva-
tion of biodiversity. To preserve their various values,
they need to be protected. At present, though, new
areas are not being safeguarded sufficiently rapidly
to meet the target, which calls for just over 16,000
hectares of productive forest land to be protected
by 2010.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

More forests need to be protected

Too small a proportion of forest land is currently pro-
tected and, to conserve biodiversity in the long term,
further areas must be set aside. This should be done
by designating nature reserves and habitat protection
areas, and on the basis of nature conservation agree-
ments and voluntary undertakings. It is also important
to consider the broader forest landscape. Species pro-
bably cannot be conserved simply by protecting forest
areas; other approaches are also needed, e.g. ensuring
that dead wood, on which many plants and animals
depend, is retained on all forest land.

Forests can be seen both as a natural resource for
society and as a bank for the conservation of biodiver-
sity. How these two dimensions are to be balanced is
difficult to say, as our understanding of the needs of
different plant and animal species in terms of protec-
tion and management is inadequate.

As a third dimension, forests, both close to and
remote from urban areas, represent a recreational re-
source.

Forest land in a metropolitan region
Forest areas of high conservation value are now pro-
tected across the county. These areas need to be of a
certain size or composition if they are to function sa-
tisfactorily in biological terms. With mounting pres-
sure from a growing population, there is a danger of
diverse tracts of forest becoming fragmented. This
threatens the survival of species that can only live in
forests. When the areas retained become too small,
species have less chance of spreading, reducing the
potential for genetic variation.

A large proportion of known features of natural
and cultural heritage interest in the county are to be
found in forest environments influenced by past ara-
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ble and livestock farming practices. Many of the areas
concerned are in danger of becoming overgrown or
being used for housing. This will adversely affect spe-
cies that are dependent on traditional management.

Situation in Stockholm county

Today just over two per cent of forest land in the
county is formally protected, a high figure compared
with most other counties (montane forests excluded),
but still well short of the target. The county has a to-
tal of some 300,000 hectares of forest. The Regional
Forestry Board’s inventory of particularly valuable en-
vironments, or ‘key habitats’, shows that forests in the
county are of great conservation value and contain a
very high proportion of biological resources meriting
protection, compared with many other counties.

In recent years, forest owners have begun to mana-
ge their land on a smaller scale, taking greater account
of site-specific constraints. There is also a growing
awareness of the need to recreate and restore forest
environments. However, forests and biodiversity are
also threatened by the rapid growth of infrastructure
in the region.

Under existing forestry policy, the basic responsi-
bility for the natural resources and ecologically sen-
sitive management of forests rests with the forestry
sector itself. To a large extent, therefore, it will be ne-
cessary to rely on voluntary undertakings.

Ways we can make a difference

e Make key habitats the focus of conservation efforts.

e Protect more forest areas of conservation interest.

e Create a demand for eco-certified products from the
forestry sector.

Sustainable Forests

M Coniferous forest
Calcareous forest
Wet woodland
Wooded meadow/pasture

High-value deciduous forest
(oak, beech etc.)

Other deciduous forest
(birch etc.)

B Meadow/pasture
M Others

Key habitats in the county - small forest holdings
The diagram shows a breakdown by different habitat
groups of a total area of 7,845 hectares. There is an
immense diversity of key habitats in Stockholm county.
Around 25 per cent of the area is dependent on mana-
gement, i.e. wooded and open meadows and pastures.
More areas need to be set aside to ensure that all key
habitat types are conserved. The state funding available
for this purpose is inadequate.

C
v Skogsvardsstyrelsen

REGIONAL FORESTRY BOARD
OF MALARDALEN

Five interim targets relating to Sustainable Forests, to be
met by 2010, have been adopted for Stockholm county by
the Regional Forestry Board. They are concerned with:

setting aside a specific area of forest from production,

maintaining and increasing the amount of dead wood
and the areas of old forest and forest with a large
deciduous element,

avoiding damage to ancient remains in forests,
launching action programmes for threatened species,

viewing forests as a resource for outdoor recreation
and contact with nature.
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Agriculture has a key part to play in maintaining
an open landscape. The biggest threat to such a
landscape is encroaching scrub and woodland. It is
therefore important to manage remaining areas of
farmland in ways that permit both food production
and rich biodiversity. Swedish agriculture faces ma-
jor changes following the recent reform of the EU’s
common agricultural policy, although it is too early
to say how farming in the county will be affected.

©

As profit margins in agriculture have been squeezed,
the area of open land farmed has dwindled. As a re-
sult, farmland has become overgrown with scrub and
woodland. The remaining area is often intensively cul-
tivated, with small numbers of larger fields. In metro-
politan regions, development pressures are high and
can pose a threat to open country on the urban fringe.
The recent reform of the EU common agricultural
policy could have major repercussions for the farmed
landscape of the future. How it will affect conditions
in the county is not yet clear.

When the area of farmland decreases, land of less va-
lue for production becomes overgrown or is planted
with trees or put to other uses. Farming can promote
biodiversity by creating space for more species. A

varied agricultural landscape consists of a patchwork
of fields, meadows, semi-natural pastures and small-
scale features such as ditches and mid-field patches
of rocky ground, providing a home for species with
widely differing habitat requirements. Many insects
are completely dependent on meadow flowers, and
themselves support a rich bird fauna. Pastures need to
be grazed if they are to remain rich in species. When
such land is no longer managed, woody vegetation ta-
kes over. The many flowers and other plants favoured
by management die. The landscape becomes more
uniform and an important aspect of our cultural he-
ritage is lost. Similarly, intensive farming, based on
larger fields, leaves less room for biodiversity.

An open farmed landscape is also needed to provide
opportunities for recreation and contact with nature
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for people living in and around towns and cities.
Although open countryside on the urban fringe has
values that cannot always be measured in monetary
terms, there are indirect financial benefits. The many
positive effects of outdoor recreation and enjoyment
of nature are important for people’s mental and phy-
sical well-being. For a local authority, conserving na-
tural areas and living agricultural landscapes on the
urban fringe can also be a way of attracting visitors
and new residents.

Profit margins in agriculture today are generally low,
and the average age of farmers is high. Land previous-
ly used for crops is becoming overgrown. Hopefully,
the comparatively large number of small farms in the
county can help to keep land grazed that would other-
wise become overgrown. In many cases, EU payments
are crucial in this context, but more support is needed
if a varied agricultural landscape is to survive. Today,
farmers are offered courses on pasture land manage-
ment, for example. But to ensure that land continues
to be managed, there also have to be markets for what
they produce. The additional work which pasture land
demands has to be worth farmers’ while.

Graze livestock primarily on semi-natural pastures.
Use horses and sheep to help keep the landscape
open.

Make Swedish beef more competitive, to increase
its market share.

Hectares of farmland
on urban fringe

600 T

1999

500 T
2004
400 B

300 B

200 B

(R BN B SEEas Bx == B

Farmland on the urban fringe

Total area of farmland receiving EU payments in the muni-
cipalities of Greater Stockholm in 1999 and 2004 (hectares
of arable + pasture + hay meadows). The increase from
1999 to 2004 is mainly a result of EU payments being
sought for more land than before, due to greater aware-
ness of the support schemes. Local authorities are showing
a greater interest in farmland on the urban fringe
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Planning a good environment

The built environment forms the basis for our every-
day lives, and this objective covers both urban and
rural areas and wise use of resources. Attainingitis a
challenge, especially in a metropolitan region with a
large population concentrated in such a small area.
To achieve A Good Built Environment, a wide range
of action needs to be taken.

This objective will be very difficult to achieve in
Stockholm county, even if additional measures
are introduced.

Indoors and outdoors

The last 40 years have seen marked growth in urban
populations and areas. In parallel with this, distances
and transport needs have increased. To mitigate the
adverse effects, investments need to be made in envi-
ronment-friendly, safe, convenient and modern forms
of transport.

Transport noise is a major health problem, espe-
cially in large cities. Too much of it can cause stress
and illness. Some two million Swedes are exposed to
excessive outdoor noise from transport in the vicinity
of their homes. Air pollutants and indoor environment
problems such as radon, damp, mould and chemicals
also adversely affect health.

Planning information important
Under this objective, a large number of interim targets
have been adopted that are intended to make the built

environment healthier and more stimulating to live in,
while reducing its impacts on the natural environment.
These targets are partially conflicting, and one chal-
lenge is therefore to strike a balance between them.

An important factor in achieving this and other
environmental goals is good information on which to
base planning. Noise, sustainable travel, waste, redu-
ced energy use and nature on the urban fringe are five
key issues that need to be addressed early on when
planning new areas and developing existing ones.
This can avoid major costs at a later stage.

Situation in Stockholm county

Internationally, the county is a unique metropolitan
region, in that its built-up areas rub shoulders with
natural green space and water. Competition for land
is fierce. In the last three decades, the county’s po-
pulation has grown by 25 per cent. Meanwhile, car
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numbers have risen by 65 per cent, road traffic by
80 per cent, and public transport use by 35 per cent.
Housing has become far more widely scattered than
places of work.

The dominant source of noise in the county is
transport. Road traffic, but in certain cases rail, air and
boat traffic too, is responsible for high noise levels
both indoors and outdoors.

Only a fraction of built environments of cultural
heritage value in the county are formally protected.
Older (pre-1920) buildings have already been survey-
ed and assessed, but most buildings date from the se-
cond half of the 20th century and have yet to be com-
prehensively reviewed.

Extraction of natural gravel in the county has de-
clined, but not rapidly enough. In 2003, gravel made
up 28 per cent of all aggregates used.

Thanks to increased separation of waste, the
amount of unsorted household waste per capita has
fallen since the 1990s. In 2003, only 6 per cent of food
waste from households, restaurants etc. was recovered
by means of biological treatment. That figure has not
risen in the last few years.

Elevated radon levels in homes are a common pro-
blem. Every year over 100 people are believed to deve-
lop cancer as a result of radon in indoor air or drinking
water. Eleven per cent of schools and pre-schools in
the county, 15 per cent of apartment buildings and 40
per cent of houses have radon levels exceeding the li-
mit of 200 Bq/m3.

Ways we can make a difference

e Give long-term protection to valuable green space.
e Plan with a view to reducing noise and car use.

e Separate waste at source.

‘Does your local authority have current 2
programmes or strategies to reduce
car use and/or improve conditions for
environmentally sound, resource-ef-
ficient transport?’

Yes, strategies/programmes and in
comprehensive plan

Yes, not in 2002 but in 2004
B No,notatall

Programmes for environmentally sound transport

The number of local authorities with programmes or

strategies to promote environmentally sound transport

has increased in recent years. Reduced use of cars will

support progress towards several of the environmental

objectives. It is therefore important to develop pro-

grammes and strategies and to ensure that they guide

all local authority activities.
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Will the objectives be achieved
in Stockholm county?

The environmental quality objectives are to be met by
2020 (2050 in the case of Reduced Climate Impact
and 2010 for the regional targets relating to Sustaina-
ble Forests). They are intended as tools for achieving a
better environment, and the assessments presented in
this report are based on the wordings of the national
objectives. Each assessment indicates how far there is
still to go to reach the goal in question. It takes into ac-
count factors such as states, responses, driving forces
and pressures, and above all whether it will be pos-
sible to achieve the goal on time. You can read more
on p. 8 about how our assessments were arrived at.

The table opposite shows the situation as of 2005.
Much has been done to improve the environment in
the county since 2000, when the last review appeared.
But in many cases the progress being made is far too
slow to meet the objectives by the target dates.

Stockholm county and Sweden

In many respects, the situation in the county is similar
to that in Sweden as a whole. National assessments
can be found in de Facto, the annual progress report of
the Swedish Environmental Objectives Council. Re-
garding some objectives, however, this region differs
from the rest of the country. This is mainly the case
where the particular circumstances and population
pressures of a major city mean that Stockholm county
faces an even greater challenge than other parts of
Sweden.



update 2005

This objective should be
achieved in Stockholm
county on the basis of
current measures.

This objective can be
achieved in Stockholm
county if new measures
are introduced.

This objective will be
very difficult to achieve in
Stockholm county, even if
additional measures are
introduced.

Objective (target year)

Will it be
achieved?

1.Reduced Climate Impact (2050)

2.Clean Air (2020)

3.Natural Acidification Only (2020)

4. A Non-Toxic Environment (2020)

5.A Protective Ozone Layer (2020)

6. A Safe Radiation Environment (2020)

7.Zero Eutrophication (2020)

8.Flourishing Lakes and Streams (2020)

9.Good-Quality Groundwater (2020)

10. A Balanced Marine Environment, Flourishing Coastal
Areas and Archipelagos (2020)

11.Thriving Wetlands (2020)

12.Sustainable Forests (2010)

13. A Varied Agricultural Landscape (2020)

14. A Good Built Environment (2020)
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Working to meet the
objectives

update 2005 is published as part of our effort to
monitor progress towards the national environmen-
tal objectives, and is the second report of its kind for
Stockholm county. The first was published in 2000.

An environment programme adopted in 2000 in-
cluded regional goals for the county. In 2005 these
goals are being revised and brought into line with the
national interim targets. A key concern here is to de-
fine measurable goals, progress towards which can be
tracked using indicators. The proposed new objectives
for the county will be posted on the County Adminis-
trative Board’s website, www.ab.lst.se.

A regional environmental action programme has
been drawn up in consultation with stakeholders in
the county, focusing on two areas: water and waste
water, and travel and transport. The aim is to work
with stakeholders to develop measures that reflect
their respective goals and activities, and thus secure
their commitment to implementing them. This is in-
tended to complement existing environmental efforts
in the county.

Find out more

Information about Sweden’s environmental objectives
and efforts to meet them can be found on the Envi-
ronmental Objectives Portal, www.miljomal.nu. This
site (some of it in English) provides an overview of
the information available and the different agencies
responsible. It also presents the indicators being used
to monitor progress at the national and regional levels,
and describes regional and local activities. County ad-
ministrative boards across the country are involved in
a joint project (RUS — Regional Monitoring System)
to track progress towards the goals.

The Stockholm County Administrative Board
website includes information (in Swedish) on what we
are doing to implement the objectives at the regional
level, and to improve the environment generally.

The Regional Forestry Board has adopted interim
targets relating to the objective Sustainable Forests.
For further information in Swedish, go to www.svo.se
and click on Mélardalen.

Under the EU’s Water Framework Directive, all
European fresh, ground and coastal waters are to
achieve and maintain good ecological and chemical
status by 2015. The directive calls for a stronger wa-
ter management structure, based on river basins. It is
closely linked to several of Sweden’s environmental
goals. Five county administrative boards have been
designated as water authorities. For more information
on the directive, go to www.curopa.cu.int and click on
Environment and Water.
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Algal bloom

Benthic

Benzene

Bq
Brominated flame retardants

Cadmium
Carbon dioxide

Catchment area

County administrative board

Diffuse emissions

Ecosystem

Fossil fuels

Genetic damage

Ground-level ozone

Incidence

lonizing radiation
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Large quantity of phytoplankton, impar-
ting a distinct colour and cloudiness to
the water.

Located or living at or near the bottom of
alake or sea.

Organic compound chiefly used in petrol
(gasoline) to increase its octane rating.
Toxic and can cause cancer.

Becquerel, unit of radioactivity.

Chemical compounds used to make
electronic equipment, textiles and other
products fire resistant.

Heavy metal that readily accumulates in
ecosystems.

One of several greenhouse gases.Forms
for example when fossil fuels are burned.

Area whose topography is such that rain
falling on it drains into a given stream or
river.

Central government body serving a parti-
cular county.

Emissions from pollution sources that
are widely scattered and not individually
identified.

A number of species interacting in a
shared environment, all of them mutually
dependent in one way or another.

Coal, oil and natural gas.

Damage to genes that can result in hu-
mans, animals or plants failing to develop
normally or suffering from disease.

Ozone occurring near the earth’s surface.
A toxic gas even at low concentrations.
Formed by the action of sunlight on nitro-
gen oxides and hydrocarbons in air.

Number of new cases of a disease arising
in a population over a given period.

High-energy radiation that can break up
the molecules of a substance exposed

to it.Is produced e.g. by radioactive sub-
stances and X-ray equipment. Damages
cells and can result in the development of
cancer.

Key habitat

Methane

Mire Protection Plan

Natural area of high conservation value,
in which threatened or rare species are, or
are expected to be, found.

Hydrocarbon formed by the decomposi-
tion of organic matter in environments
with little oxygen. One of several green-
house gases.

National plan for the protection of mires
(peat-forming wetlands), drawn up by

the Swedish Environmental Protection
Agency and county administrative boards.
Lists the country’s most valuable mires.

Nature conservation agreement Contract entered into between the state

Nitrous oxide

Non-ionizing radiation

PAHs

Particulates (PM10)

PCBs

Persistent

pH

Point source

or a local authority and a landowner to
preserve and develop the natural features
of a site.

Greenhouse gas which also contributes to
thinning of the ozone layer.Forms during
almost all forms of combustion.

Electromagnetic waves emitted e.g. by
power transmission lines, the sun, mobile
phones and domestic appliances.

Group of aromatic compounds (hydrocar-
bons) formed when a fuel burns incom-
pletely, e.g.when a car is started from cold.
Can cause cancer.

Inhalable particles which in urban areas
chiefly arise from human activities, e.g.
emissions of sulphates and nitrates, bur-
ning of biofuels and oil products,and
abrasion of road surfaces.

Group of organic compounds that are
toxic and persistent in the environment.
Affect the nervous system and reproduc-
tive capacity,and can cause cancer. Now
to be found in air, water, soil, sediments,
flora and fauna.

Stable and resistant to degradation in the
environment.

pH (hydrogen ion concentration) is a mea-
sure of acidity. A pH of 7 is neutral, while
lower values indicate an acidic solution
and higher values a basic (alkaline) one.

Pollution source that is individually identi-
fied.



The county in brief

Stockholm Region Energy Advisory Service

County Administrative Board of Stockholm

Statistics Sweden, Statistical Database and Companies Register
Swedish Energy Agency

Swedish Institute for Transport and Communications Analysis
Swedish Association of Waste Management

SWETIC, certifiering.nu

Reduced Climate Impact

Top: Stockholm-Uppsala Air Quality Management Association, SLB-Analys
2005:5

Bottom: Statistics Sweden

Clean Air
City of Stockholm, Environment and Health Administration, SLB-Analys

Natural Acidification Only
County Administrative Board of Stockholm

A Non-Toxic Environment

Map: County Administrative Board of Stockholm

Diagram: Norén and Meironyté 2000, Chemosphere 40, and Swedish
Chemicals Inspectorate

A Protective Ozone Layer
Swedish Environmental Protection Agency, Monitor 17

A Safe Radiation Environment
National Board of Health and Welfare, Folkhalsan i siffror

Zero Eutrophication
County Administrative Board of Stockholm

Flourishing Lakes and Streams
County Administrative Board of Stockholm

Good-Quality Groundwater
County Administrative Board of Stockholm

A Balanced Marine Environment, Flourishing Coastal Areas and
Archipelagos
County Administrative Board of Stockholm

Thriving Wetlands
County Administrative Board of Stockholm

Sustainable Forests
Regional Forestry Board Mélardalen

A Varied Agricultural Landscape
Swedish Board of Agriculture

A Good Built Environment
County Administrative Board of Stockholm, Housing Market Surveys 2002
and 2004

Akerblad
Andersson
Aneer
Aronsson
Arvidsson
Backlund
Bellander
Bertils
Bignert
Birgersson
Bivall
Bolske
Bomark
Carlsson
Ek
Georellis
Gustavsson
Haapaniemi
Hanson
Hansson
Hubbard
Ishaq
Johansson
Jonsater
Jonson
Lannergren
Lindblad
Lindqvist
Ljungkvist
Lowenhielm
Lundberg
Lundblad
Magnusson
Maxe
Melsater
Nissild
Nordvarg
Olofsson
Ornstedt
Othzén
Pansar
Persson
Pettersson
Ressner
Rodvall
Sérme
Swahn
Thuresson
Tranvik
Tunemar
Ward
Wilander
Yrjas

Lars
Henrik
Gunnar
Angelica
Dan
Lotta
Tom
Ulla
Anders
ulf

Eva

Ann
Sven
Anna-Lena
Karin
Antonis
Kerstin
Ulrika
Goran
Birgitta
Lynn
Rasha
Jesper
Mats
Tage
Christer
Cecilia
Magnus
Lennart
Marianne
Stefan
Mattias
Clas
Lena
Bengt
Séren
Lennart
Bo
Ingegerd
Ylva
Joakim
Lennart
Monica
Michael
Yiva
Louise
Birgitta
Mats
Lena
Liselotte
Sara
Anders
Christer

County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
Municipality of Eker6

Municipality of Botkyrka

County Administrative Board of Stockholm
Stockholm County Council

Swedish Environmental Protection Agency
Swedish Museum of Natural History
County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
Stockholm County Council

Swedish Road Administration, Stockholm Region

County Administrative Board of Stockholm
Grundvattengruppen

Municipality of Varmdo

Swedish Radiation Protection Authority
County Administrative Board of Stockholm
County Administrative Board of Stockholm
County Administrative Board of Stockholm
SLB-Analys, City of Stockholm

Stockholm Vatten

Swedish Environmental Protection Agency

Environment & Health Admin., City of Stockholm

County Administrative Board of Stockholm
County Administrative Board of Stockholm
Swedish Museum of Natural History
Swedish Environmental Protection Agency
Swedish Environmental Protection Agency
Geological Survey of Sweden

Swedish Chemicals Inspectorate

Regional Forestry Board Malardalen

RUS (Regional Monitoring System) Project
Royal Institute of Technology, Stockholm
Municipality of Varmdo

County Administrative Board of Stockholm
County Administrative Board of Stockholm
Municipality of Norrtélje

Municipality of Norrtalje

National Board of Health and Welfare
Stockholm County Council

City of Stockholm

County Administrative Board of Stockholm
County Administrative Board of Stockholm
Swedish Environmental Protection Agency
County Administrative Board of Stockholm
Municipality of Sédertélje

Swedish University of Agricultural Sciences
County Administrative Board of Stockholm
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