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PREFACE

The Seminar on Progess in Water Protection Measures

was convened by the Government of Finland at Hanasaa-

ri Cultural Centre, Espoo in October 1983 to review

the available technology for protecting the Baltic

Sea from pollution originating from land-based

sources.

This seminar was the seventh in the series of sem-

inars convened by the States parties to the Conven-

tion on the Protection of the Marine Environment of

the Baltic Sea Area - the Helsinki Convention - to

discuss in detail water pollution control technology

and thus to contribute to the work of the Helsinki

Commission.

The first of these seminars was held in 1976 in

Finland. Denmark, Sweden, the Federal Republic of

Germany, the Union of Soviet Socialist Republics and

Poland orqanized in 1978, 1979, 1980 and 1982 seminars

to elucidate various aspects of water protection

measures.

The aim of this seventh seminar was to review the

progress in water protection technology since the

signing of the Helsinki Convention in 1974, to

analyze the present state, and to give views of the

future prospects.

Representatives of all the seven Contracting Parties

to the Helsinki Convention attended the seminar, i.e.

Denmark, Finland, the German Democratic Republic, the

Federal Republic of Germany, Poland, Sweden and the

Union of Soviet Socialist Republics.

The seminar provided a forum for dissemination of

technical knowledge and open discussion on relevant

problems. The national reports, technical papers,
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and written statements presented are compiled in

this publication. These valuable documents and the

expert knowledge of the participants contributed to

the success of the seminar.

The conclusions drawn by the seminar (cf. page 2)

were immediately presented to the Scientific-Techno-

logical Committee of the Helsinki Commission. The

Committee noted the high value of the deliberations

and resolved to take them into account in the planning

of future activities aimed at protecting the Baltic

Sea from pollution from land-based sources.

The deliberations of the seminar were further sub-

mitted by the Committee to the Helsinki Commission,

which at its fifth meeting, held in March 1984 at

ministerial level to commemorate the tenth anniver-

sary of the signing of the Helsinki Convention, took

note of the deliberations and stressed the import-

ance of these seminars for the future work of the

Commission in the field of science and technology.

The Helsinki Commission further decided to publish

the proceedings of the seminar in the Baltic Sea

Environment Proceedings series, the volume being

jointly sponsored by the Commission and the

Government of Finland.

The Advisory Board for the Marine Environment of

Finland was responsible for the organization of the

seminar. An executive committee was nominated by the

Board for the purpose with Mr. Seppo Ruonala as

chairman, Mr. Aaro Haverinen, Mr. Risto Kuusisto and

Mr. Antti Soikkeli as members, Mr. Aarno Kavonius as

adviser and Mr. Juhani Puolanne as secretary.

Mr. Juhani Puolanne and Ms. Mikaela Forsskihl were

responsible for the practical arrangements of the

seminar and the technical editing of this

publication.
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REPORT OF THE SEMINAR ON PROGRESS IN WATER

PROTECTION MEASURES

1

The Seminar on Progress in Water Protection Measures

was held in Finland at the Hanasaari Cultural

Centre, Espoo, from 17 to 21 October 1983. The

Seminar was the seventh in order in the series of

seminars arranged by the Baltic Sea States in the

framework of the Scientific-Technological coop-

eration under the Helsinki Commission. The aim of

the Seminar was to

- review the progress in the field of water protec-

tion technology and measures in the Baltic Sea

States after the signing of the Helsinki Conven-

tion and

- analyze the present state of water protection

technology and its future development in order to

advance the implementation of the Helsinki Con-

vention.

Experts from Denmark, Finland, the German Democratic

Republic, the Federal Republic of Germany, the

Polish People's Republic, Sweden and the Union of

Soviet Socialist Republics attended the Seminar.

The Seminar was opened by Mr. Holger Rotkirch,

Assistant Director, Chairman of the Finnish Advisory

Board for the Marine Environment. Mr. Lauri Tarasti,

Secretary General of the Ministry of the Environment,

presented an address of welcome. Professor Aarno

Voipio, Executive Secretary of the Helsinki Commis-

sion, addressed the participants on behalf of the

Commission.
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Seven National Reports, eighteen technical papers

and three back-ground papers were presented. The

latest achievements in water protection technology

were comprehensively reviewed. In addition to

control strategies, evaluation of purification re-

quirements, experience gained in wastewater treat-

ment and new technology, also specific pollutants

as well as airborne pollution were discussed.

The Seminar arrived at the following conclusions:

C o n c l u s i o n s

The years after the signing of the Helsinki Conven-

tion (1974) can be characterized as a period of

increasing consciousness on water pollution

problems. Legislation, administration and technol-

ogy regarding water protection have been developed

in many ways taking into account the Helsinki Con-

vention and also other relevant international

agreements. There has also been a clear progress

towards more stringent water pollution control

requirements. The requirements are continuously

reviewed in order to meet the information offered

by experts.

Considerable sums have been invested in water

protection measures - an indication of growing

effort towards the protection of the Baltic Sea.

The measures already carried out have considerably

reduced the discharges of pollutants despite the

increase in population served by sewer systems and

the growth in industrial production.

In municipal waste water treatment, biological or

other treatment of equal efficiency, is applied

generally. Phosphorus removal is widely practiced
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in several countries, while removal of nitrogen

compounds has so far only a few full scale applica-

tions. Internal and external water pollution

control measures have decreased the pollution load

from the industry. This is true especially of some

harmful substances, such as e.g. mercury, which has

been succesfully diminished in discharges. The

measures already carried out are encouraging and in

the right direction, but not always sufficient.

The following trends further influencing water

protection technology and measures as well as the

pollution load introduced into the Baltic Sea can

be observed:

- continuing urbanization in some Baltic Sea

States

- rationalization and intensification of agricul-

ture and forestry

- changing structure of industry.

Attention should be paid to municipal wastewater

treatment with special emphasis on elimination of

nutrients, to reductions in water use and to

internal process modifications in industry that

make external wastewater treatment feasible. As

regards such external measures anaerobic treatment

is of current interest for some industries. Pulp

bleaching as a source of pollution requires high

priority attention and the question was raised as

to the necessity of bleaching to the present ex-

tent. Also the coordination of research resources

should be focused upon.
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More knowledge and research are required e.g.

concerning

- stormwater equalization and treatment,

- input of nutrients from diffuse sources i.a.

agriculture and forestry,

- pathways and environmental effects of harmful

substances including persistant contaminants,

- importance of nitrogen compounds elimination.

The Seminar provided an important forum for dis-

semination of technical knowledge and open dis-

cussion on relevant problems, the acknowledgement

of which is likely to provoke new research. The

necessity of continuing the series of seminars on

water protection technology in the framework of the

Helsinki Convention was stressed upon. It was

generally felt that in future work sectorial or

branchwise approach should be considered.



OPENING OF THE SEMINAR

Holger Rotkirch

Assisstant Director, Chairman of the Advisory Board

for the Marine Environment

Finland

Water is an absolute prerequisite for life. Fresh-

water, the basic necessity of human life, forms

only 0.8 per cent of the total water reasources  in

the world. An unknown part of this freshwater

supply is polluted. Contaminated water together

with insanitary living conditions constitute the

main cause for diseases in the Third World. In

1981 the United Nations General Assembly declared

the following ten-year period the International

Drinking Water Supply and Sanitation Decade. One

of its basic goals is to ensure safe drinking water

and sanitation for all people by the year 1990.

Contamination of freshwater is, however, not only a

problem for developing countries. Recently growing

concern on the quality of freshwater has also

arisen in Europe. The reason is the increasing

threat of contamination of groundwater.

The task of this seminar on Progress in Water Pro-

tection Measures is not to secure the supply of

safe freshwater but to review available technology

in protecting the Baltic Sea from pollution

originating from land-based sources. However, also

in this context we should keep in mind the necess-

ity of water protection in a comprehensive manner

for the well-being of the peoples in the Baltic Sea

States. I would like to emphasize the importance

of the work carried out by each of you who partici-

pate in this Seminar - in protecting the perhaps

most basic need of man, water.
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The common concern of all the States bordering the

Baltic Sea for the health of 'our' sea led to the

Convention on the Protection of the Marine Environ-

ment of the Baltic Sea Area - the Helsinki Conven-

tion. All the seven Baltic Sea States are Parties

to the Convention. According to the Convention the

Baltic Sea States shall individually or jointly

take all appropriate measures in order to prevent

and abate pollution and to protect and enhance the

marine environment of the Baltic Sea Area.

The convention entered into force in May 1980. The

Helsinki Commission, established by the Convention,

was immediately convened to its first meeting which

was held at a ministerial level. The Commission

was preceded by the Interim Commission which was

constituted in 1974. To commemorate the tenth

anniversary of the signing of the Helsinki Conven-

tion the forthcoming 5th Meeting of the Helsinki

Commission in March 1984 will again be held at a

ministerial level.

To advance the work done within the Helsinki Com-

mission and its predecessor, the Interim Commis-

sion, each of the seven Baltic Sea States has since

1976 organized seminars, workshops and symposia on

matters pertinent to the Convention and its imple-

mentation.

The aim of the series of seminars on water protec-

tion technology has been to gather information and

material on measures aimed at diminishing dis-

charges into the Baltic Sea. These seminars

provide valuable background information for the

Helsinki Commission in preparing recommendations

for the limitation of discharges of various harmful

substances from land-based sources. These recom-

mendations are prepared within the Scientific-

Technological Committee of the Helsinki Commission
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as well as within a special group of experts. In-

formation on discharges and the occurrence in the

marine environment of various harmful substances

has been collected on a lead country basis. This

information is further evaluated and processed in

order to find common criteria for reducing dis-

charges of these substances and their occurrence

the marine environment.

The seminars on water protection measures form a

in

forum for exchanging basic information on the pre-

sent state of water protection technology, the

possibilities for its development and its effect on

the reduction of the pollution load on the Baltic

Sea. It is also important to review legislation,

administration models and water protection require-

ments in the different Baltic Sea States. Valuable

ideas might thus emerge for the development of

water protection policy on the national

well as within the Helsinki Commission.

The seminars are further necessary as a means of

level as

acquainting the participating experts with the

development of technological methods. The seminars

also provide a possibility for informal discussions

and the exchange of ideas.

A water protection seminar similar to this one was

arranged in Finland in 1976. The date of that sem-

inar held seven years ago in these same premises

coincides precisely with that of the present sem-

inar. This might be seen as a good omen. That sem-

inar was the first of the series of seminars on

water protection technology arranged within the

framework of the Helsinki Convention and it

discussed the development of water protection

technology in the Baltic Sea Area until 1976.
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When Finland in 1981 presented the idea for

arranging this 'review seminar' on water protection

the goals of the seminar had already been defined.

Taking also into account the forthcoming tenth

anniversary meeting of the Helsinki Commission in

1984, the aim of the present seminar is

- on the one hand to review the progress in the

field of water protection technology during

1974-1983 since the first seminar and the

resulting reduction of the pollution load, and

- on the other hand to analyze the present state

of water protection technology and its future

development in order to reduce the pollution

load of the Baltic Sea.

We can thus hope that the seminar will review the

achievements so far, as well as give impulses and

open new prospects in the field of water protection

technology for the next decade of the Helsinki

Commission. The goals of the seminar have

therefore been set rather high. We hope that this

seminar will produce summaries of the present

development of water protection technology and the

resources provided for water protection, which can

be of use for the Commission's tenth anniversary

meeting.

The other task of the seminar - to analyze the

present state of water protection technology and

its future development - will hopefully produce

knowledge which can form the basis for defining the

goals and possibilities of water protection in the

Baltic Sea Area.

The organizer of this seminar, the Finnish Advisory

Board for the Marine Environment, highly values the

work to be undertaken this week by experts of the
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Baltic Sea States. Therefore representatives of

the Finnish administration and industry have been

invited to follow the seminar. This explains the

somewhat more numerous participation than usual.

I would like to conclude by wishing the distin-

guished experts of the other Baltic Sea States a

most pleasant stay in Finland and all the

participating experts every success in your

valuable efforts for the protection of the Baltic

Sea. With these words, I bid all of you most

heartily welcome and declare the seminar opened.

2 4085002545-12
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ADDRESS OF WELCOME

Lauri Tarasti

Secretary General at the Ministry of the Environ-

ment

Finland

Ladies and Gentlemen,

Soon a decade has passed since the signing of the

Helsinki Convention. Those ten years have been a

period of upheaval and transformation in many

respects. The world has been aroused to awareness

of the fact that the natural resources on which our

prosperity is based are not inexhaustible - and in

some cases very limited indeed. This observation

has affected each and every one of us and impelled

measures to use alternative forms of energy. More

attention has been focused on renewable sources of

energy, energy savings and recycling of wastes.

Environmental protection has also undergone a com-

plete transformation in the past decade. It has

become a key factor in all activities that influ-

ence the delicate balance between Man and Nature.

Water pollution control is a good example of the

development that has occurred in environmental

protection in Finland. At the beginning of the

197os, a building programme for municipal sewage

treatment plants was well under way. As more

information about the eutrophying effects of nutri-

ents on our shallow and ecologically vulnerable

water bodies became available, phosphorus reduction

was also included in water pollution control

measures. Today, we have arrived at a point where

we have to turn our attention also to toxic and



other harmful substances. And we do not even know

yet all the effects of these substances. As soon

as we have managed to limit the detrimental effects

of one substance by prohibiting its use, it is

replaced by several substitutes which may in turn

prove to be toxic themselves.

Environmental protection knows no national fron-

tiers, as the substances that pollute the water and

the air travel freely over geographical boundaries.

Thus international co-operation is a natural

starting point in developing environmental protec-

tion. International co-operation, and joint inter-

national research in particular, can help to speed

up the development of environmental protection

measures. It can also help to standardize environ-

mental protection measures in such a way that the

benefit gained accrues to all parties concerned at

moderate cost. Indeed, international co-operation

in this field is based on the common interests of

those involved. As in the case of the Helsinki

Convention, it also often covers a particular

geographical region. The Convention is based both

on common environmental protection problems and on

a defined geographical region. Thus the prospects

for successful co-operation are exceptionally good.

All of the countries bordering the Baltic Sea have

always depended on the sea as a means of transport.

It has also provided a recreational amenity and a

source of food. Thus the interests of these

countries fully coincide. Joint measures have been

taken by these countries, in the frame of the

Helsinki Convention, to counter the many forms of

pollution that are affecting the Baltic Sea,

perhaps irreversably.
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The past ten years have been important from the

viewpoint of the Baltic Sea. That period may form

only a moment in the lifetime of the sea. It is

an important moment nevertheless, because the

decisions taken and still to be taken will have a

decisive effect on the health of the Baltic Sea for

many decades ahead. After the signing of the

Helsinki Convention, the countries around the sea

have consolidated their efforts to protect it.

This consolidation phase does not represent a

pause, but rather a new basis for future efforts

for the protection of the Baltic Sea.

You have gathered here at Hanasaari as representa-

tives and experts of the States Parties to the

Helsinki Convention to assess the development of

water pollution control technology and to discuss

relevant measures in reducing the pollution load on

the Baltic Sea. Another aim is to consider the

opportunities that exist for further developing

water pollution control technology and applying it

in practice. Everything indicates that our joint

efforts have yielded good results, but that a lot

still remains to be done in the decades ahead.

On behalf of Finland's newly-established Ministry

of the Environment, I wish to emphasize our firm

commitment to develop protection of the Baltic

marine environment in every possible way. I would

like to welcome you, on behalf of the Government

of Finland, to this seminar and to wish you every

success in your work and a pleasant stay in our

country.



13

ADDRESS

Aarno Voipio

Executive Secretary of the Helsinki Commission

Mr. Chairman, Ladies and Gentlemen,

This seminar on progress in water protection

measures will to my understanding not only summar-

ize and review the progress made in this field

since the signing of the Convention but is also an

outset for the new phase in the work of the Helsin-

ki Commission.

The earlier phases which are the preparative phase

before the signing of the Commission, the Interim

Commission period and the commencing of the regular

work of the Helsinki Commission, have more or less

been concluded. We must now look at the future,

focus our attention to the evidently lengthy dis-

cussions on how fast the goals of the Convention

regarding the land-based pollution can be imple-

mented taking into account the practical

possibilities within the seven Contracting Parties.

Naturally it is also necessary to summarize the

past achievements in order to find out which

lessons have been learned.

Personally, I have no competence to deal with the

lessons learned about water protection technology.

I am, therefore, looking forward to the results of

this seminar: what is feasible to do using the

present know-how and how the research and develop-

ment work should be designed to improve the ful-

filment of the goals of the Convention.
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Having a marine scientific background I, however,

would like to pinpoint the outcome of the

Assessment of the Effects of Pollution on the

Natural Resources of the Baltic Sea, 1980, as well

as the subsequent scientific results.

In a nutshell, the contents of hazardous substances

in the various compartments of the Baltic Sea show

delighting negative - or should I say-positive -

trends, anyhow decreasing trends thus encouraging

the continuation of the efforts of the Contracting

Parties.

At the same time no clear improvement in the

contents of noxious substances listed in Annex II

of the Helsinki Convention has been recorded

excluding perhaps mercury. On the contrary, the

only so far proved trend has been an increase of

phosphorus compounds in the surface waters of the

open Baltic Sea.

Remembering again my background as scientist I have

also to remind that no generally agreed opinion

regarding the reasons to the trend mentioned has

been found. We are still asking to what extent the

increase in the phosphorus contents is caused by

the activities of man and which is the role of

natural changes.

However, we all have to admit one fact: The Com-

mission has not yet seriously discussed the joint

guidelines on how to reduce the nutrient discharges

into the Baltic Sea in spite of the fact that some

countries have carried out very effective measures

to that end or are in process to construct effi-

cient purification plants.



The present joint activities regarding the imple-

mentation of Article 6 and Annex II of the Conven-

tion comprise the elaboration of guidelines for the

discharge reduction of some substances to which

high priority is given. They are mercury, cadmium,

lead, copper, zinc and oil. As most of you will

know, some concrete proposals, that is, draft

HELCOM Recommendations, will be considered already

next week by the Scientific-Techological Committee.

The progress with these high-priority substances

has after all been rather slow. As far as I

understand, it is not caused only by the limited

knowledge on dose/effect relations but also by the

demand of additional technological know-how, at

least on economically feasible measures to reduce

the input of high priority substances into the

Baltic Sea Area.

The Commission instructed the Executive Secretary

to draft a Medium-Term Plan for the Commission to

be considered at the Review Meeting of the

Commission next year. In my proposal I have made a

suggestion which, to my mind, is an important step

forward if the Commission is ready to accept it.

Again in a nutshell, the high priority status

within the Annex II substances should also be given

to nutrients and oxygen consuming substances, that

is, to the domestic sewage and waste waters from

pulp and paper industry. I know that there are

quite many persons who would be ready to go still

further and are expecting a concrete schedule for

measures. However, I personally feel that further

steps can be planned only after reaching a

concensus in this important principle.
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In any case, I can foresee that the implementation

of this potential decision will need much techno-

logical expertise to design the quidelines for

reduction of the input of substance groups mentio-

ned. I hope that this seminar could, among others,

contribute also to this end.

Mr. Chairman, let me once more thank you and

through you the organizers for the kind invitation

to give an address at this important meeting and

let me wish every success for the Seminar on Prog-

ress in Water Protection Measures.

Thank you, Mr. Chairman.
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THE CO-OPERATION WITHIN THE HELSINKI CONVENTION FROM

THE STANDPOINT OF THE SCIENTIFIC-TECHNOLOGICAL

COMMITTEE

Lars G. Thorell

National Environment Protection Board

Sweden

Already at the beginning of the Convention on the

Protection of the Marine Environment of the Baltic

Sea Area the importance of scientific and

technological co-operation in the protection and

enhancement of the marine environment of the Baltic

Sea Area is noted, particularly between the

Contracting Parties.

The Contracting Parties shall take all appropriate

measures to control and as far as possible limit

land-based pollution of the Baltic Sea Area.

The Contracting Parties undertake directly, or when

appropriate through competent regional or other

organizations to co-operate in the field of science,

technology and other research and to exchange data

as well as other scientific information.

The Scientific-Technological Committee (STC) is

advisory to the Commission and its terms of

reference are shortly to advise the commission to

- collect and review scientific and technological

data and knowledge and to promote the exchange

of information

- elaborate and periodically review co-operative

monitoring programmes
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- elaborate methods, models and techniques, taking

into account the need for intercalibration and

standardization

- elaborate criteria and standards for the

abatement of land-based pollution.

The STC (earlier STWG) has in different ways tried

to fulfil1 its duties. Within the framework of the

activity of the STC these has e.g been arranged and

carried out

- seminars

- monitoring programmes

- assessment of the pollution effects

- compilation of pollution discharges

- intercalibrations

- bibliographies

The seminars have mainly concentrated on fields of

special importance to the protection of the Baltic

Sea Area. The exchange of information has enhanced

the general knowledge within the fields discussed,

but above all a better understanding of the water

protection problems and water protection policies

of the participating countries have been achieved.

The information spread at the seminars has

generally not been purposefully utilized in the

work of the STC.

The work on the monitoring-programme for the Baltic

Sea is in its first stage. The participating

countries have co-ordinated their efforts and

divided the sampling work between the countries

concerned. The Baltic Sea States also agree on

which parameters to measure and which methods to

use. In this work there has been a comprehensive

co-operation mainly with the International Council

for the Exploration of the Sea (ICES), the Baltic



Marine Biologists (BMB) and the Baltic

Oceanographers (CBO). Evidently a great deal of

the work has been done within the framework of the

Convention, such as intercalibration exercises and

the preparation of the monitoring programme.

The co-operation on the programme now works excel-

lently. The main goal of the first stage is

therefore fulfilled, that is to co-ordinate the

sampling of the participating countries, and to

agree on suitable research and analytical methods.

However, it is now essential to realize that it

will take long time before the programme shows any

evident trends in the pollution status of the

Baltic Sea. And it will take even longer time

before the results from the monitoring programme

will give indication on measures to take to improve

the marine environment of the Baltic Sea.

The STC has at present two working groups:

- an ad hoc Working Group on Criteria and- -
Standards for Discharges of Harmful Substances

into the Baltic Sea (WGS).

- an ad hoc group of Experts on Assessment of the

State of the Marine Environment of the Baltic

Sea (GEA).

The main issues of the WGS are substances of

highest priority and estimates of the amounts dis-

charged into the Baltic Sea. Substances of highest

priority are

- DDT

- PCB's and PCT's

- mercury

- cadmium

- lead
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- copper

- zinc

- oil

The work with these substances is organized accord-

ing to the "lead country" -principle and the main

goal is to demonstrate the effects of the sub-

stances in the environment, and to find possible

ways to reduce discharges of these substances to

the environment.

The discharges into the Baltic Sea from each

country shall be reported annually. The discharges

from industries, municipal sewage treatment plants,

water courses and atmospheric deposition shall be

compiled. Due to the difficulties in each country

to obtain all necessary information the compilation

has so far covered organic material, phosphorus and

nitrogen. To be able to succeed in a relatively

accurate estimate of the total pollution load to

the Baltic Sea, essentially more resources and

engagement are required.

The principal duty of GEA is to make an assessment

of the state of the marine environment of the

Baltic Sea. The work will be based upon, and be

a follow-up of the assessment made in 1981 and

which is estimated to be ready in 1986.

The principal duty of STC is to give advice to the

commission (HELCOM).

The most important advice, which HELCOM has

accepted and developed to recommendations are:

1. Limitation of the use of PCB

2. Elimination of discharges of DDT

3. Protection of seals in the Baltic Sea Area

4. Amendment of PCT's to Annex 1
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In 1981 the Commission made a recommendation in

regard to the "assessment of the effects of

pollution on the natural resources of the Baltic

Sea". The Baltic Sea States should observe the

results from this assessment when taking measures

to minimize the pollution of the Baltic Sea. The

recommendation is so generally formulated, that it

seems difficult to know how to fulfil the recommen-

dation.

By the review of the work of the Commission which

will take place on account of its 10th anniversary

the effects of the recommendations in the Baltic

Sea States will hopefully be assessed.

Has the work, so far performed, to minimize the

pollution from land-based sources been sufficient?

No, that can hardly be stated, because many

pollution problems still remain. Have any results

been achieved? Yes, especially for hazardous

substances, which have been given high priority

DDT and PCB. Surveys show that the limitations

DDT and PCB have had intended effects. These

on

substances have diminished in the organisms in the

Baltic Sea, so the trend is positive, even if

harmful effects still remain.

Regarding other hazardous substances, such as mer-

cury, cadmium, lead, copper, zinc and oil compre-

hensive work is going on in the individual

countries to find solutions to minimize the dis-

charges. For example discharges of mercury have

diminished, so that several areas earlier black-

listed due to high mercury content in fish no

longer are blacklisted.

How is the work to be performed in the future7 It

is important that the work on substances with high

priority continues and to a larger extent is

directed towards various kinds of technical measures
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to minimize discharges both from point sources and

diffuse sources. This work ought to be

supplemented by more general measures to minimize

pollution taken within various important fields

such as agriculture, urban areas and heavy

industries.

Considering the costs involved in environmental

protection measures, but also considering the

environmental protection effects it is important

to give the right priority to the measures. In the

continous work of the STC it is therefore important

to get a better understanding in several fields:

- the technological knowledge of which measures

to take in industries, municipalities,

agriculture etc to minimize pollution discharges

ought to be developed

- the control and estimates of the amounts of

pollution ought to be imporoved

- the effects of the discharges in the coastal areas

ought to be studied and assessed together with

- monitoring programme of the Baltic Sea, which

ought to be developed so as to give information

on pollution important to reduce, and in that

way influence which measures to take at first

hand to improve the marine environment of the

Baltic Sea.

To be able to perform a long-term meaningful

environment protection work in the Baltic Sea, it

is important that great interest and sufficient

resources are given to all these fields.

Even now there is, however, comprehensive knowledge

of which measures to take to minimize the pollution

discharges from many different kinds of activities.

For the STC it would be very valuable to get

proposals from this seminar for concrete measures

to reduce pollution to the Baltic Sea.
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ASSESSMENT OF THE STATE OF THE BALTIC SEA *)

Terttu Melvasalo

Ministry of the Environment

Finland

1. ABSTRACT

An attempt was made to identify changes in the

Baltic marine environment and their causes on the

basis of whether such changes could be attributed

to natural causes alone: partly natural causes and

partly due to human activities: and wholly due to

human activities. The changes which are considered

to be due to natural causes alone are the increases

in temperature and salinity in the deep and bottom

waters of the Baltic Sea. Several changes

identified for which doubt exist as to whether they

can be attributed to natural causes, anthropogenic

influences or both. One of them is the decrease

of oxygen content of the bottom water of the Baltic

Sea. Another change observed attributed to mixed

causes is the increase of phosphate concentrations.

Finally, the changes which can clearly be attribu-

table to human activities are those in toxic or

harmful synthetic organic chemicals (e.g. PCBs,

DDT, chlorinated terpenes, PCTs) and organic

wastes, which are not natural in origin (e.g.

lignin sulfonates), as well as for increasing the

amounts of certain natural substances (e.g. nutri-

ents, trace elements, and hydrocarbons) in the

marine environment. The most serious effects on

biota from these substances have been attributed to

the organochlorines, DDT and, especially, PCBs. Oil

“1 This paper has been printed in the journal
Aqua Fennica 14,1:15-20 (1984).
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spills have also had considerable effects on cer-

tain of the areas where they have occurred,

depending on the location of the spill and the time

of the year. Additionally, the contamination by

mercury is still very serious in many coastal water

areas.

2. INTRODUCTION

The most pessimistic forecasts predict a catas-

trophe in the Baltic Sea at the end of the

millenium. Others think there might yet be some 30

years left. These predictions, however, have not

been made by the scientists who have participated

in the marine research carried out on the basis of

the Convention on the Protection of the Marine

Environment of the Baltic Sea Area (The Helsinki

Convention). These scientists know that information

on, and conclusions derived from the coordinated

research on the Baltic Sea will certainly be brought

to the attention of the State authorities, who

decide on steps and measures affecting the Baltic

Sea. The authorities deciding on the use of various

technological measures are in a key position.

Information on the development of the state of the

Baltic Sea should be applied, when possible errors

are corrected or preventive measures taken against

the pollution of the Baltic Sea.

In this paper I intend to present a summary of the

state of the Baltic Sea based upon the information

gathered by the scientists in the different fields

of the Baltic marine research (Melvasalo et al.

1981). This information has served as a basis for

the joint conclusions on the state of the Baltic

Sea and on the development of the condition of the

sea within the framework of the Helsinki Convention.
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In addition, an assessment of the importance of

human activities on such changes which have been

observed in the Baltic Sea have been made.

3. ON THE OXYGEN DEPLETION IN THE DEEP BASINS OF THE

BALTIC SEA

When speaking of the depletion of oxygen in the

Baltic Sea we mean a deficiency of oxygen in such

areas and such depths as remain beneath the

permanent halocline. Those are the basins where

water renewal in the layers nearest to the sea-bed

is slow and/or occasional. The organic material

produced in the euphotic layer sinks down to the

sea-bed and is degradated. In this process,

nitrogen and phosphorus nutrients are released, and

oxygen is consumed. The result is that the oxygen

content of the stagnated water decreases.

Where there is a lack of oxygen, toxic hydrogen

sulphide is generated. As a result there are so-

called dead deep basins. The maximum value of such

dead bottoms was estimated to be 100 000 km2 in

1975. Thereafter, it has been possible to observe

recolonization by fauna of such area in some deep
basins (Table 1).

3 4085002545-22
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Table 1. Decrease in oxygen concentrations at
stations in some Baltic basins. (Matthaus
1978, 1979, in Melvasalo et al. 1981,
Pa 144)

Basin and station
A 02 (cm3/dm3)

Depth
(m) 1900-197s 1952-1974

Arkona Basin 45 - 0 . 7 6

Bornholm Basin 80 -2.33 -0.75

Gdansk Basin 100 -2.02 -1.18

Eastern Gotland Basin
BY 9 100
BY 15 100

150
200

BY 20 100
150

Northern Central Basin
BY 28 100

150
BY 31 100

150
200
300
400

Western Gotland Basin
BY 32 100

150
BY 38 100

-2.43
-3.33
-3.05
-2.69
-3.51
-2.54

-3.27 -1.44
-2.99 -1.36
-3.08 -1.28
-3.10 -1.25
-2.93 -1.31
-3.06 -1.31
-2.87 -1.19

-4.06
-4.37
-3.66

-1.13
-0.95
-1.44
-1.03
-0.42

-1.68

The variations in the quantitites of water with

higher salinity, entering the Baltic Sea through

the Danish Sounds seem to be the main cause of the

variations in oxygen and hydrogen sulphide in the

deep basins. Now and then the pulsating of heavy

saline water, rich in oxygen, renews the water

stagnating in the basins. A new body of water is

now transferred from one basin to the other.

Whether all layers of the waters near the sea-bed

are replaced in the deep basins or only some of

them, depends on the quantity and density of the
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waters penetrating into the Baltic. Often the

water in the deep basins is more dense than the new

water pressing into these basins, and in these

cases the entire body of the waters near the sea-

bed is not replaced. In the most important

research area, the Gotland basin (240 m), there

have occurred 21 new water impulses in 1954-1979.

Since 1957, there have occurred eight periods of

stagnation, which means that all oxygen is used up

and hydrogen sulphide developed.

The Gulf of Finland is part of the Northern Baltic

Proper. The changes taking place in the Baltic Sea

proper are reflected here. On the other hand, the

Gulf of Bothnia is separated from the Baltic Sea

proper by low thresholds south of Aland. Therefore

deep water from the Baltic proper does not pen-

etrate into the Gulf of Bothnia. Permanent salin-

ity stratification is not generated there either,

and the vertical mixing conditions remain favour-

able. Oxygen depletions, consequently do not occur

near the bottom. Only in coastal areas especially

in the archipelago, where the water convection is

prevented, harmful oxygen depletions can be

observed. The main reason is the too heavy load of

pollutants for the tolerance of the water.

From the beginning of the century, the oxygen

contents of the Baltic Sea have decreased in the

deep basins from 3 to 0 cm3/dm3. The studies

of sediments show, however, that hydrogen sulphide

periods often occurred in the Baltic Sea as early

as several centuries ago. The decrease of oxygen

in this century is connected with two great pulses

of saline water, the first occurring during the

First World War and the second in 1951.
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It has been suggested that an essential reason for

the alternation of oxygen and hydrogen sulphide

lies in nature's own rythm, which significantly

depends on geophysical and meteorological factors.

However, the results do not make the Baltic Sea

States free from their responsibility upon the

pollution of the Baltic Sea. However, the pollu-

tants discharged into the Baltic Sea are an import-

ant factor influencing on how soon the sea will

recover the stagnation periods and how long a new

period will last. In addition, the occurrence of

the natural rythm of alteration periods in the

Baltic Sea depends on the development of the

pollution load into the water.

Even if what is said above gives quite a favourable

interpretation of the oxygen balance of the Baltic

Sea, it does not obtain it for the coastal waters.

In the coastal waters off most important

municipalities and industrial plants, the oxygen

contents of those layers nearest to the sea-bed are

diminished to an alarming degree, or at least there

are periods when such a situation prevails. One

gets the impression that the coastal waters, and

in particular, the large archipelago serve as a

sieve, a filter retaining the major part of the

pollution load discharged to the coastal waters.

Contrary to what is the case in the open Baltic

Sea, the cause of the diminishing of oxygen or

oxygen deficiency in the coastal waters can with

few exception be traced to human activities,

directly or indirectly to the increased load of

pollutants. In this way, the coastal waters serve

to purify the Baltic marine environment from oxygen

consuming substances.
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4. PHGSPHORUS AND NITROGEN COMPOUNDS AND THE

PRODUCTION

During the last decade, phosphorus and nitrogen

discharged into the sea or ending up there have

risen, in spite of more effective measures for

purification of sewage and waste water. The

increasing use of fertilizer, extension of the

sewage disposal system and even the load imposed

on the sea from the air are of great concern to the

scientists. Even if, the load imposed by airborne

pollution is not taken into account, the annual net

load of phosphorus in the Baltic Sea is assessed

at 26.000 tons. This is about 6 . ..8 per cent of

the phosphate-phosphorus quantity in the depths of

the Baltic Sea (Table 2).

Table 2. Mass balance of phosphorus in the Baltic
Sea. (Melvasalo et al. 1981, p. 167)

Input Phosphorus

W Y )

Domestic and industrial wasters 33 000
Dumping 0
Atmospheric fallout 9 000
Danish Straits 10 000
Natural river input 3 000
Ship-generated wastes 3
Release from sediments 7 000

Sum 62 000

output Phosphorus
W Y )

Danish Straits 10 000
Sedimentation 22 000
Fisheries 4 000
Aerosols 0

Sum 36 000

Net Supply 26 000



4.1 LONG-TERM MONITORING RESULTS

Long-term monitoring results show the phosphorus

contents of the sea increasing. Moreover, it has

been stated that there is a close correlation be-

tween phosphate and salinity and also between

nitrate and salinity. This might mean that at

least part of the increase of phosphorus is con-

nected with long-time hydrographic changes in the

Baltic Sea. To what extent, the eutrophication

caused by human activities is responsible for the

increase of phosphorus in the deep basins of the

Baltic Sea is open.

The increase in the concentration of nutrients has

caused an increased production of algae, a phenom-

enon well-known in the coastal areas. As for the

open sea, it has not been possible indisputably to

prove an increase of production with the research

methods at our disposal, even if we do possess

results which seem to point in this direction.

4.2 ON THE ALTERATION OF THE PRODUCTION OF THE ALGAE

In certain coastal areas, directly bordering on the

open sea, the production of filamentous and

epiphytic algae has substantially increased in the

nineteen-seventies. Indirectly this has led to

local disappearance of the bladder-wrack, Fucus

vesiculosus. In the eighties, however, signs of

a reversal of this trend have been observed.

A typical phenomenon, of the Baltic Sea, is the

blooms of the blue-green algae in late summer.

This phenomenon is caused by rising phosphorus

contents of the water and the imbalance between

nitrogen and phosphorus as compared to the actual
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cally proved results of expanse and possible

increase of this phenomenon. On the other hand,

there are experienced scientists, well-

aquaintained with the conditions in the open sea,

who say that such an increase is obvious.

Arithmetically this theory is supported by the fact

of the annually increasing load of phosphorus.

This kind of blue-green algae have the capacity,

unparallelled by other algae, to exist by utilizing

water-soluble molecular nitrogen. When algae

disintegrates, this nitrogen is released in the

form of nitrogen compounds, which can be used by

other algae.

4.3 ON THE IMPORTANCE OF NITROGEN

In connection with the N2 -fixation by blue-green

algae nitrogen has been released in the biologic

cycle and the nitrogen load of the Baltic Sea has

risen again. The amount of nitrogen fixed in this

manner has been estimated at 100 000 tons nitrogen

per year for the Northern Baltic Proper and the

Gulf of Finland. This figure is of the same

magnitude as the land-based nitrogen load intro-

duced into the marine environment. Consequently,

the sole addition of phosphorus - since molecular

nitrogen is available in unlimited quantities - is

sufficient to create conditions favourable for the

development of the blue-green algae and, conse-

quently, for the increase of the nitrogen load of

the Baltic Sea. In this manner, the phosphorus

load can regulate the algal production in the sea.

When making observations on the primary production

in the coastal waters in recent years, an answer

has been sought to the question, whether

purification of sewage and waste waters should also
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comprise the elimination of nitrogen as well as

phosphorus, and whether the result of this will be

increased production of algae, as described above.

However, in the light of research results now at

our disposal, it does not seem probable that this

will happen. On the other hand, a heavy nitrogen

load has clearly a harmful influence on the balance

of nutrients in the coastal waters. Consequently,

the problem will probably be one of finding an

effective and economic purification technology and

its implementation at our disposal.

5. HEAVY METALS

Heavy metals have become a problem for the

environment research in all countries. Owing to

difficulties of analysis, no reliable information

is as yet available on annual fluctuations as

measured in the sea water itself.

However, by analysis of sediments deposited in the

deep basins, it has been proved that the heavy

metal findings can be classified in three groups.

To the first group belong for instance, nickel and

chrome. No variations were found in the concen-

trations of these metals even during long periods.

In the second group we include metals, whose

concentrations have risen about 1.5...2 times, such

as zinc and lead. In the third group we find

metals whose concentrations more than tenfold exeed

the basic values. Such metals are mercury and

cadmium. The last concentrations are exceedingly

high ones, especially compared with those found in

sediments of the ocean deep basins.

Heavy metal concentrations have been measured in

organisms living in the Baltic Sea for a short

time, only. Therefore, we have no long-time



33

comparison results at our disposal, so far.

However, some scientists have lately discussed on

the decrease of mercury concentrations in fishes.

6. CHLORINATED HYDROCARBONS

In addition to heavy metals, chlorinated hydro-

carbons, i.e. the pesticide DDT, formerly used in

the agriculture and forestry, and PCBs, still in

use in certain branches of industries, have been

investigated. Besides direct discharges, these

substances have been found to spread through the

air as well. It has been shown that they are

involved in the rapid decline of the breeding

capacity of the Baltic seal (PCB), and the drastic

thinning of the shells of the eggs of certain

predators, such as the white-tailed eagle,

razorbills and certain guillemots (DDT), which

prevents the normal development of the young birds

from such eggs. After the Baltic Sea States had

prohibited the use of DDT, reduced DDT contents in

certain fishes and seals have been reported upon.

The feeding of predator birds which has been

introduced in certain regions has also had a bene-

ficial influence and caused a decrease of DDT

contents in the birds. As for PCB substances, such

a positive development has not yet been observed.

7. NEW HARMFUL SUBSTANCES IN THE FIELD OF RESEARCH

New causes of concern for the Baltic scientists are

new harmful substances in the marine environment.

Reports on such substances are coming in from

abroad, and therefore we have begun to investigate

them. There is, for instance, the PCT group

(polychlorinated terphenils), which recently were
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recommended for the classification among the most

hazardous substances, also among those enumerated

in the Helsinki Convention. Other "new" harmful

and accumulating substances - the occurrence of

which in organisms in the Baltic Sea is the subject

of research nowadays - are chlorinated terpenes,

halogenated paraffins and chlordans.

A new subject of research in the Baltic and North

Sea countries are various anomalies in fishes as

well as genetically induced diseases which may be

connected with the occurrence of various harmful

substances.

When investigating the consequences of oil spills

and oil accidents, it has been found that they

depend to a significant degree on the place where

the incident occurred and on the time of the year.

The greatest damage has been suffered by the bird

populations and the populations of organisms living

in the vicinity of the coast and the sea-bed. In

the open sea proper, the consequences of oil

accidents soon disappear, while the recovery of the

sea-bed populations takes several years.

In addition to the toxic chemicals listed above,

we have a long range of chemicals used by the

industry, or such as are generated as secondary

products of the industry, which with good reason

can be supposed to be harmful to marine life in the

Baltic Sea. However, the research needs more time

in this field. One matter on which we have no

long-term research is radioactive isotopes.

Great concern is moreover felt over the waste water

discharged into the sea by the wood-processing

industry. In addition to local pollution, it has

been found that certain substances, as for

instances the lignin sulfonates, have spread over
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the whole Baltic Sea as a result of the activities

of this industry. Even if, it is still impossible

to give a detailed description of the damage

caused, this is a good example of the "infestation"

of the whole Baltic Sea by foreign substances. The

same can probably be said of the substances used

for the bleaching process of the wood-processing

industry.

a. HUMAN OPTIONS

The state of the Baltic Sea is a matter of concern

to all neighbouring States, and this concern has

grown so serious that the Convention on the

Protection of the Marine Environment of the Baltic

Sea (The Helsinki Convention) has been concluded.

Both in the co-operation with each other and

individually the Baltic Sea States have started

important investigations and monitoring projects,

and information on causes and consequences is being

compiled. The prohibition of the use of DDT and

mercury in most Baltic Sea States has already

brought encouraging results in the decrease of the

contents of these substances in the ecosystem of

the Baltic Sea. Yet these good results fade into

insignificance before the steadily growing number

of causes for serious concern.

Do we really make the best use of the Helsinki Con-

vention? This question is open to criticism. Are

our limited means jointly and individually directed

at the most important objects? Changes in the con-

dition of the sea at certain points in time have

been reported upon, and we have tried to clarify

the causes with the help of such information as we

have at our disposal. Researchers and investi-
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gators have been working and still do their best to

place as accurate information as possible in the

hands of the authorities and co-operating bodies.

However, from the point of view of the researcher,

there is a very long distance between receiving

pertinent information and arriving at conclusions

and decisions to take the appropriate measures.

And while this long process takes its course,

dozens of new problems can appear with the old ones

still waiting for solution. The strict limitation

of our means can limit and delay information on

what is really happening in the waters, in the

organisms and the sea-bed of the Baltic Sea. But

in those cases, where the necessary information is

at hand and the necessary technological skills

exist, there is, from the point of view of the

Baltic Sea, one viable alternative only: Immediate

action must be taken.
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CO-OPERATION IN THE FIELD OF WATER PROTECTION

TECHNOLOGY

Aaro Haverinen

Ministry of Agriculture and Forestry

Finland

The first joint seminar in the field of water pro-

tection technology was arranged between the Baltic

Sea States at the Hanasaari Cultural Centre in

Espoo, Finland seven years ago in 1976.

That seminar and proceeding meetings of the Interim

Baltic Marine Environment Protection Commission

(the Interim Commission) and meetings of the

Scientific-Technological Working Group had observed

that there was no direct co-operation between the

authorities responsible for the practical water

protection measures and other experts on water pro-

tection technology of the Baltic Sea countries,

whereas between the experts on marine research of

the Baltic Sea such co-operation existed, the

Baltic Oceanographers and the Baltic Marine

Biologists having their contacts regularly, and the

International Council for the Exploration of the

Sea (the ICES) having a special group for research

of the Baltic Sea. The Helsinki Convention had

however, changed the situation and established the

framework for the co-operation in the field of the

water protection technology.

One of the main purposes of the first water protec-

tion technology seminar was to find out the forms

of co-operation to be developed between the Baltic

Sea States in this field. Considering it essential

to strengthen the co-operation the seminar proposed

to the Interim Commission, among other things to



- activate the arranging of seminars, expert

meetings, courses, etc. for different problem

areas in water protection technology

- draft a programme of seminars, expert meetings

and other forms of co-operation in water

protection technology

Co-operation in the field of water protection

technology has been discussed at the meetings of

the Helsinki Commission and its subsidiary

committees and working groups. The following

important aspects have been presented at these

meetings:

- technological factors are essential in the

implementation of the Helsinki Commission

- seminars in the field of water protection

technology increase the exchange of information

and intensify the co-operation: they provide an

opportunity for the authorities responsible for

water protection measures and the experts on

protection technology to get together and to

exchange ideas and experiences on mutual

problems

- seminars should be arranged at regular inter-

vals, perhaps once a year, on the average

- seminars are a valuable tool for the Helsinki

Commission in finding out possible problem areas

for the implementation of the Convention

One of the most significant consequences of these

efforts to improve the co-operation was the

decesion taken by the Commission soon after the

first seminar on water protection technology to

establish a special working group, the ad hoc
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Working Group on Criteria and Standards for

Discharges of Harmful Substances into the Baltic

Sea Area. This ad hoc working group subordinated

to the Scientific-Technological Working Group

(later called Scientific-Technological Committee)

has focused at the problems in water protection

technology. In particular, the working group has

prepared the ground for measures directed at

decreasing the emission of harmful substances.

After the first seminar on water protection tech-

nology in 1976 seminars have been arranged once a

year on the average. The following is a short

review of the aims and achievements of the earlier

seminars. The purpose of the review is to orient

the participants of the present seminar.

The second seminar on water protection technology,

"Seminar on Heavy Metals, Technology Methods for

the Limitations of Discharges", was held in

Kollekolle in Denmark in 1978. There were numerous

profound papers presenting problems connected to

discharges of heavy metals, their effects on the

marine environment, and the know-how on the reduc-

tion methods of heavy metals discharges.

The third seminar was held in 1979 in Stockholm in

Sweden. The title of the seminar was "Seminar on

practical and municipal water protection measures

in Sweden". The seminar was based on excursions.

The participants visited different industries,

municipalities, and their treatment plants to

discuss and exchange information in situ. It was a

practical and very useful contribution to the co-

operation.

The fourth seminar on water protection technology

was held in 1980 in Lubeck in the Federal Republic

of Germany. Its name was "Seminar on Control



4 1

Techniques for Municipal and Industrial Sewage

Treatment Plants". The seminar considered compre-

hensively the existing juridical regulations

concerning conveying of waste waters, the re-

quirements established by the permits and other

regulations, as well as the control and analyzing

of the waste waters and the instrumentation of the

treatment plants. Parallel with the seminar an

excursion to waste water treatment plants was

arranged.

The next seminar, the fifth one, on water protec-

tion technology was held in 1982 in Tallinn in the

Union of Soviet Socialist Republics. Its name was

"Seminar on water protection in fish industry".

The seminar reviewed many-sidedly matters related

to effluents from fish industries and different

possibilities of diminishing the pollution load.

During the seminar it was also possible to visit

certain fishery collective farms and to get

acquainted with fish-processing and the treatment

of wastes there. The pollution caused by fish

breeding and the preventive measures to protect the

water were also discussed.

The sixth seminar on water protection technology

was also arranged in 1982. That was the Interna-

tional Helcom Seminar on Agricultural Utilization

of Sewage. It was held in WrocJaw in Poland. The

seminar reviewed widely the utilization of waste

water, waste water sludge and manure in agriculture

and related technical, economical, environmental

and health aspects.

The consideration above indicates that several

interesting seminars on water protection measures

have been arranged. Undoubtedly they have

benefitted the activities that aim at improving

water protection at a national level.

4 408500254J-12
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On the other hand, there remain several problem

areas, which have not yet been comprehensively

reviewed at the joint seminars of the Baltic Sea

States. Therefore such seminars should be arranged

frequently, conscious of the problem areas.

The participants at the earlier seminars have

emphasized the need for arranging seminars on the

special problem areas of the water protection

technology. Also lists of possible conversation

items for the forthcoming seminars have been

prepared. It is an advantage that the participants

at these seminars officially or inofficially

outside the agenda discuss the problems that could

be focused upon at the forthcoming seminars.

Perhaps also this seminar would like to propose in

its report themes for the next seminars. Another

point that the seminars have stressed is the need

to familiarige larger groups of people and experts

with these matters, not only the authorities

responsible for the implementation of the Helsinki

Convention.

The seminars on water protection technology are not

implemented by the Helsinki Commission. They are

arranged by the individual Baltic Sea States at

their own initative in the framework of the Conven-

tion. Since the seminars do not derectly prepare

the implementation of the Convention the dis-

cussions between the experts can and should be as

open as possible in order to clarify the techno-

logical and economical possibilities.

I hope these considerations inspire you at this

seminar to an open discussion and an exhange of

knowledge related to the water protection

technology applied in the Baltic Sea States.
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1.

NATIONAL REPORT BY FINLAND: PROGRESS IN WATER

PROTECTION MEASURES AND TECHNOLOGY DURING AND AFTER

THE 1970'S

Runo Savisaari

National Board of Waters

Finland

INTRODUCTION

The past ten years, starting from the signing of

the Helsinki Convention, can be characterised as

a period of increasing consciousness of water

pollution effects. This holds true for inland

waters as well as for the Baltic Sea.

The progress in water pollution control measures

and technology was very rapid during the first half

of the 1970's. This was due to growing public con-

cern over water pollution at the end of the 1960's

and the consequent establishment of the National

Board of Waters in 1970 as well as to strong econ-

omic growth before the oil crisis. During the

latter half of the decade and the beginning of

1980's this progress halted to some extent, but

today activities seem to be reviving again.

Emphasis has been increasingly directed to the

economics and reliability of water pollution

control measures, waste management, air pollution

problems and the presence of a number of persistent

contaminants.

Due to a slight statistical lag the data presented

here does not completely cover the ten years after

the signing of the Helsinki Convention. However,

the data do adequately reflect the progress in

water protection measures and technology.
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2. URBANISATION AND CHANGES IN THE STRUCTURE OF

INDUSTRY AND AGRICULTURE

The pace of urbanisation has been constant over the

past decades. It has continued into the 1970's but

today has clearly slowed down, as illustrated in

Table 1. Another important phenomenon is internal

migration. In addition to growing urban centres,

large numbers of people have moved from sparsely

populated regions to local population centres, or

villages, which is not shown in Table 1. As trade

and services and other conveniences of modern

society have spread to the countryside, people have

today become more reluctant to move away from their

roots (Table 2).

Table 1. Population in urban centres and rural
areas in Finland (8).

Year

1970

1972

1974

1976

1978

1980

Cities and Rural
towns municipalities

50.9 49.1

55.0 45.0

58.1 41.9

59.0 41.0

59.7 40.3

59.8 40.2

Table 2. Direction of internal migration.

Year Urban centres Urban centres Rural areas Rural  areas
to u-ban to rural to urban to rural
municipalities municipalities municipalities municipalities

1970 72 155 63 700 84 244 47 645

1975 89 703 57 615 61 666 30 555

1980 71 447 49 333 50 027 26 796

1981 70 065 49 334 48 098 26 350
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The population served by public water works, sewer

systems and wastewater treatment plants is

illustrated in Fig. 1. Water consumption has

developed along the following lines:

1970 308 l/person/day
1975 328 II

1980 297 11

1982 283 II

hphtioa  (mill. J

Fig. 1 Population served by public water works,
sewer systems, and wastewater treatment
plants

The sewage quantity and characteristics (influent

to sewage works) show other trends which can be

explained by hydrological phenomena as well as by

the increasingly effective monitoring of overflows

and by-passes (Table 3).
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Table 3. Sewage quantity and characteristics.

Year Flow Characteristics (g/person/day)
(l/person/day) B097 Tot.P Tot.N

1972 (335) 93.1 3.0 13.0

1975 406 95.0 3.6 15.6

1980 430 86.1 3.4 15.9

1982 460 87.9 3.6 16.4

Table 4 also clearly shows the trend of

development, especially in the reduced number of

people working in agriculture and forestry. As a

results, an increase in the size of farms and a

rationalisation of agricultural production have

taken place (Tables 5-7). From the standpoint of

water protection it is significant that the field

area for hay silage has grown very rapidly from

52 200 hectares in 1970 to 244 100 ha in 1982.

Respectively, the hog stock has increased by 50 8

while the the number of pig farms has decreased by

70 8. The cattle stock has declined (by 10 8)

along with the number of cattle farms (by 60 8).

The expanding size of farms brings with it the

growing potential for water pollution problems.

Table 4. Economically active population by
industry (%).

Industry 1970 1975 1980

Agriculture and forestry 20.3 15.0 12.6

Manufacturing 25.9 27.2 26.3

Construction 8.3 8.5 7.1

Commerce and trade 18.9 19.3 19.1

Services 18.1 20.9 24.8

Other 8.5 9.1 9.1

Total 1 000 people 2119 2121 1984
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Table 5. Number of farms according to arable area
(ha).

Year l-4.99 5-19.9 20-49.9 50-99.9 loo-Total ha-
1969 108 806 179 812 20 625 1 620 292 297 257

1975 80 967 142 027 23 305 2 085 352 248 736

1980 69 444 125 978 26 346 2 566 387 224 721

Table 6. Use of arable land (1 000 ha)

Year Cereals Vegetables and Hay Other Total
root crops field

1970 1 197 87.4 1 171 212 2 667

1975 1 312 91.5 970 267 2 641

1980 1 171 76.9 951 364 2 563

1982 1 170 79.3 926 342 2 517

Table 7. Livestock (1 000 animals)

Year Horses Cattle Pigs Poultry Sheep Reindeer

1970 89.8 1 873 1 047 8 264 189 150

1975 38.2 1 843 1 078 8 669 124 156

1980 22.4 1 738 1 451 8 476 106 210

1982 20.3 1 705 1 505 6 913 104 208-

Forest covers 30.5 mill. hectares of Finland, 74 %

of which is highly productive. Forest fellings,

given below, are an indicator of the economic

activity:

1970 39 900 cu. m.

1975 29 300 I#

1980 38 500 M
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The load of nutriens to bodies of waster is partly

dependent on the rate of fertilizer application.

The quantities of mineral fertilizers used in

agriculture and forestry were:

1970 1 058 mill. kg to agriculture, 184 000 ha of forest

1975 249 000 V

1980 1 126 II 87 000 11

Table 8 lists the estimated quantities of wastes

which can be used directly or indirectly in

agriculture and their corresponding current

utilisation rate in agriculture.

Table 9 illustrate some aspects of industrial

activity.
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Table 8. Estimated currentwaste quantities in Finland.

Waste Fotentialxmxquantity Current

($/a)
utilisation

(tTs/a) rate
8

Bxarposable
household refuse 700 000 0

Humanfaeces
-sewage sludge 930 000 130 000 40
-septic sludge 350 000 10 500
-other faeces 350 000 26 000

Animl wastes
-totalquantity

(incl. outdoor
grazing)
-manure
-urine

12 500 000 2 500 000 100
6400000 320 000 100

- proportion of
above total
production
collected
-rmnure 6400000 1 200 000 100
- urine 2 600 000 130 000 100
-liquid manure 3 500 000 350 000 100

Silage liquor 700 000 28 000

Straw and tops 5000000 100

Organic  wastes
fran food proc.ind. 310 000 47

Other organic
wastes 350 000 34

pulp d paper
industry sludges 300 000 75 000 35

Slag fran
metal industry, etc. 1 400 000 52

Ash franpcwer
stations and sulphate
liquor 830 000 25
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Table 9. Index of industrial production
(1970 = 100)

Year Total Investm. Consumers wood, pulp Satal Other
goods. goods and paper ind. manuf.ind.

1975 122 178 110 89 150 122

1980 155 242 138 133 185 145

1982 159 244 134 123 200 144

Fur and fish farming have increased dramatically in

Finland in the 1970's, giving rise to serious

concern about water pollution. While mink farming

has only grown 1.5 fold from 1970 to 1982, fox

farming has grown 30 fold compared to the 2 fold

growth in the number of farms. The production of

fish farms has risen from 1 800 tons in 1975 to

6 100 tons in 1982.

Gross domestic product has developed as shown in

Table 10.

Table 10. Gross domestic product in 1975 prices
(mill. FIM)

-
Year

1970

1972

1974

1976

1978

1980

1981

Gross domestic product

84 150

92 160

101 290

102 140

104 850

119 630

121 220
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3. WATER PROTECTION ADMINISTRATION AND WATER PROTEC-

TION REQUIREMENTS

3.1 WATER PROTECTION ADMINISTRATION

The administration of water protection is in prin-

ciple based on three levels:

- water administration

- water courts

- municipal water boards

The national water authority in Finland is the

National Board of Waters and its 13 Water District

Offices. The National Board of Waters was founded

in 1970 and was subordinated to the Ministry of

Agriculture and and Forestry. In October 1983 the

Ministry of the Environment was established. The

new ministry has assumed responsibility for envi-

ronmental protection, nature conservation, outdoor

recreation, water protection, oil pollution,

protection of the marine environment, assessment

and control of environmental hazards from toxic

substances and other chemicals, land use planning

and matters within the scope of building and

housing, to the extent to which these do not fall

within the sphere of competence of some other

ministry. Since the beginning of October 1983 the

Water Administration is attached to the Ministry of

the Environment as concerns matters of water

protection. The National Board of Waters will thus

continue its work under two ministeries. Several

alternatives for possible additional reorganisation

are under deliberation.
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The function of the Water Administration is to

promote the utilisation, management and research

of all Finnish water resources and water areas.

It supervises the exploitation of waters and the

prevention of damage and accidents. The Water

Administration also manages water bodies in state

ownership. Most Finnish water areas are privately

owned.

The legal responsibilities of the Water Administra-

tion are, in particular:

- integrated water resources development planning

- water pollution control

- development of water supply and sewerage

- promotion of the recreational use of waters

- promotion of the use of water power

- flood control

- supervision of bodies of water and their

exploitation

- promoting and conducting water research.

Nbonal  Board o f  Mters

Planning secretariat
Director general

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Chief director Chief director Legal office 1
Office for timberfloating

I

Water resources department

Water resources office

Planning office

Construction office

Water pollution control
and water supply department

Water protection office

water  supply  and
sewerage office

I
Industrial office

Inspection offim

Water district offices

Administration office Hydrological office

Financial office Water research office

Organiration  off ice Technical research office

Research laboratory

Fig. 2 Finnish water administration from March 1,
1981
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The Water Administration employs 1 200 people on a

permanent basis. Moreover, 440 people are employed

on a temporary basis, and about 700 people are

working at the maintenance and repair shops and on

field construction sites. The staff is highly

qualified and comprises the expertise of lawyers,

economists, hydrologists, limnologists, engineers,

chemists, biologists, microbiologists, geologists

and other professions.

WATER DISTRICTS

1. Helsmkl
2. Turku
3. Tampere
4. Kyrm
5. Mikkele
6. Kuopio
7. Pohlols-  Karlala
6. Vaasa
9. Keskl-Swan,

10. Kokkola
11. Oulu
12. Kamuu
13. Lappi

WATER COURTS
(Dotted Ime)

Eastern Fmland.  Kuopm

Northern Finland. OUIU

Fig. 3 Water districts and water courts
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A reorganisation of the Water Administration was

carried out in 1981 (Fig. 2-3). This

reorganisation endeavoured to improve co-ordination

between the different sectors of expertise and

interests within the Water Administration and to

further refine the quality of work, in response to

public criticism of the administration.

Application

Water court  ordoins on inspection

I:::::.,‘.;‘1
Assisting off icials ond experts

Init ial  session
public announcement
(01~0 in 0 local  newspaper)

Exominotion and complet ion of{W’“’
1 ~~~p\~~~~at~~~  izy:it~ 1 p u b l i c  a n n o u n c e m e n t

- Inspection session (sessions) public announcement

Draft ing of  statement by members
of inspection boord

Disploy of  stotement of  inspection
boord ( in municipal offices) public onnouncoment

R e m i n d e r s  t o  t h e  w a t e r  c o u r t
with the threat  of  Loss of  the
right to speak in court  (30 d a y s )
Comments by the outhori t ies
I 60 doys 1

Fig. 4 The inspection procedure



The Courts of Law responsible for granting permits

concerning closing off, altering or polluting a

watercourse have basically remained the same over
the last decade. The Water Courts, where such

matters are first introduced according to pro-

cedure, are illustrated in Figs 3 and 4. The

courts of appeal, the Superior Water Courts, the

Supreme Administrative Court and the Supreme

Judicial Court, retain jurisdiction over the Water

Administration to see that the Water Act and

decisions and regulations under it are observed.

Since the Water Act has such far-reaching impact

upon society, several minor amendments have been

made to it. A more comprehensive reform is also

under preparation.

Every self govering municipality in Finland (there

are nearly 500 municipalities) must have a Munici-

pal Water Board. The function of the Municipal

Water Board is to act as a local supervisory auth-

ority concerning drainage, water supply and

wastewater. Other boards associated with water

affairs are the Municipal Board of Health, which

supervises local public health conditions even as

far as concerns waters, and the voluntary Municipal

Utilities Board which administers local waste man-

agement. The voluntary Municipal Environmental

Protection Committee is also of influence in this

context. At present, the role of the local envi-

ronmental administration is under reconsideration.

Other progress of importance in this context has

taken place in many other sectors of governmental

administration. Examples of new legislation are

the Act on the Prevention of Marine Pollution and

the Waste Management Act. Legislation on air

pollution control has recently passed the Parlia-

ment.
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In the Ministry of the Interior the Department of

Environmental Protection was established in 1973.

This department, now incorporated in the Ministry

of Environment, administered many environment pro-

tection matters outside the scope of other govern-

mental bodies, such as the development of waste

management, air pollution control and noise abate-

ment and respective legislation. Regional adminis-

tration for environment protection is vested in the

Environmental Protection Sections established in

each Provincial Office.

In addition to the authorities and bodies above

many other ministries and national boards are to

some extent naturally involved in the protection

of water bodies. Moreover, there are a number of

advisory boards also taking an interest in envi-

ronmental protection and matters related thereto.

For example, since 1981 matters related to the work

of the Helsinki Commission have been co-ordinated

by the Advisory Board for the Marine Environment,

established by the government.

Also worth mentioning is the recently begun con-

struction of a special hazardous wastes treatment

plant. The plant will certainly contribute in

reducing the discharge of harmful substances into

the environment.

Moreover, a number of unofficial organizations

such as the voluntary water protection

associations, the Water Association, and the

Finnish Limnological Society, take an interest in

matters related to water protection. Several

federations of municipalities and industrial

branches also look after the interest of their

members in water affairs.

5  408500254J-12
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3.2 WATER PROTECTION REQUIREMENTS

The specific conditions for wastewater discharge

permits are laid down as shown in Fig. 4 in the

Water Court. In drafting the conditions the

National Board of Waters gields significant

influence, since the comments of the Board are

usually strongly reflected in permit conditions.

The conditions for discharge permits are usually

revised periodically. Thus it is possible to

reconsider conditions taking into account the

recent development of the state of the watercourse

concerned and the technologial potential to reduce

pollution.

The Water Administration establishes medium-term

nationwide principles of water pollution control

as well as regional water resources development

plans. These are used as guiding instruments

inter alia in defining the specific conditions for

waste discharge permits.

The conditions for waste water discharge permits

have been considered case by case taking into

account the following factors: the characteristics,

protection and use of the watercourse in question,

the characteristics and quantity of wastewater,

existing treatment installations and location of

the treatment plant, available treatment methods,

costs of treatment etc.

The reguired degree of treatment has been increased

step by step. Usually the permit conditions are

largely uniform all over the country. Exceptional

requirements are, on one hand, usually based on a

special need to protect the watercourse in question

or, on the other hand, on a situation which cannot
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be essentially improved even by effective

wastewater treatment. Sea areas have not had

significantly different requirements compared with

inland waters.

In the beginning of the 1970's phosphorus removal

was found to be necessary due to the shallowness

of watercourses and long detention times in lakes

as well as in the many shallow bays protected by

islands on the coastline of the Baltic Sea.

Therefore the first measures for municipal sewage

often consisted of chemical precipitation instead

of biological treatment. The optimal start to pu

and paper effluent treatment was mechanical

treatment and internal process modifications.

Later on these measures are to be complimented by

biological and, if necessary, chemical or other

treatment processes.

1P

The conditions for waste discharge permits today

are more stringent than they were ten years ago

(Table 11). Typical improvements for municipal

sewage works are inclusions of percentage removal

requirements, more stringent requirements,

especially for simultaneous precipitation, and

almost comp1et.e abandonment of periodical or

continuous disinfection due to the disadvantages

of chlorine compound introduction in the water

environment. In addition to these conditions,

other requirements have recently been introduced

in the terms of waste discharge permits, such as

the obligation to

- reduce the quantities of drainage and infiltra-

tion waters in sewers to a minimum

- see that industrial wastewaters and other

exceptional waste disharges are appropriately

pretreated before discharge into municipal

sewers to avoid any disturbances in the sewage

network or at the treatment plant
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treat and dispose of sludge so that it will not

cause pollution of water

monitor influent and effluent flows and quality,

performance of treatment and influence on

receiving waters in a way which has been

approved of by the water authorities.

Table 11. Typical requirements for municipal sewage
treatment. The requirements concern
average results during a specified time
period (3,6 or 12 months), including
by-passes. BOD7 refers to determi-
nations including nitrification (without
ATU).

Treatment
method

1975 1983
Effl.conc. Effl.conc. Removal %
(ms/l) (mg/l)

Simultaneous
precipitation 25 1.5 20-25 0.8-1.5 85-90

Post precipitation
or simultaneous
precipitation
including sand
filtration < 20 0.5-l < 20 0.5 > 90

No requirements have so far been set for total nitro-

gen reduction. However, the removal of ammonium

nitrate has been required in a few cases, by

nitrification in the activated sludge process. In

these cases, the maximum permitted ammonium nitrate

concentration has been 4 mg/l with a requirement of

80 per cent reduction.

Utilisation of sewage sludge is regulated by heavy

metal contents and the calculated addition of Cd via

sludge. Stabilization is required if the sludge is

utilised. Sludge dewatering is required for sewage

works serving more than 1 000-2 000 inhabitants.



61

The conditions for industrial wastewater discharge

permis are different, since a number of internal

process changes and modifications often are

extremely important. It is therefore meaningful to

define the maximum discharge figures in terms of

- total discharges per time unit or

- specific discharges per product units or

- concentrations and removal efficiencies instead

of, or in addition to, the previous.

In reality, two of these alternatives are usually

stated in the permit conditions.

In the beginning of the 1970's the main water

protection measures in the pulp and paper industry

were devoted to reduction of solid discharges.

Towards the end of the decade, however, BOD7

discharges have received increasing attention.

Recently also phosphorus, chlorophenols, lignine

and COD discharges have been introduced as

parameters in discharge permits. The special

discharge figures for BOD7 have been as follows

(achievable figures for new processes are in

brackets):

- sulphate pulp 12-38 (10) kg/t

- sulphite pulp 56-76 (20) M

- chemimechanical 12-25 (15) U

- mechanical pulp 1-35 (2-10) U

It should be emphasized that the above variations

in range are due to the different age of and

process technology in individual mills and the

condition of the receiving waters.

The conditions for waste discharge permits for

other industries are very difficult to describe

concisely due to the multitude of parameters used
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in individual cases. Most foodprocessing, textile

and leather industry are connected to municipal

sewer networks. Examples of different requirements

for plants with own sewerage are:

- petrochemical and plastics industry: lately nu-

merical values for phenols, oil etc. discharges

- fertilizer industry: 7-30 kg/d phosphorus

discharges

- chloroalkali industry: 0.2-0.25 g Hg/t Cl

produced

- food processing industry:

- potato processing: wastewater irrigation

- sugar beet processing: one year storage of

wastewater

- dairies: BOD7 30 mg/l and tot.P 1.5 mg/l

- slaughterhouses: BOD7 50 mg/l and tot.P

1.5-2.0 mg/l

- textile industry: BOD7 35-70 mg/l, removal 60-

90 8, and tot.P 0.8-3.0 mg/l

- leather industry: BOD7 SO-75 mg/l (2.5-4.0

kg/t of treated leather), also obligation to

limit tot N, Cr and sulphide discharges to the

extent possible

- mining industry: limit values depend on the type

of the industry. Conditions for metals and As

exist as well as an obligation to recirculate

process water and enrichment chemicals in order

to reduce oil, ammonium, cyanide and sulphuric

acid discharges

- steel industry and other metal industries: metal

discharges limited in terms of concentration and

total discharge, also obligations to implement

direct measures exist

- surface plating industry: Ni 3 mg/l, Zn 5 mg/l,

Cu 2 mg/l, Cr 2 mg/l, Fe 5 mg/l
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During the last few years a number of instructions

on supervision have been issued. They set require-

ments on sanitary landfills, manure utilisation,

silage liquor utilisation, fur farming, fish

farming, peat production, forest drainage etc., to

prevent water pollution. They contain extensive

detailed information on storage arrangements,

technical structures, capacities, spreading

limitations etc. that lie beyond the scope of this

paper. The objective of these instructions has

been to reduce the pollution of waters wherever it

is technically and economically possible.

The principles of water pollution control were

first established in 1974. The purpose of these

principles was to serve as guidelines and define

objectives to water authorities in developing

discharge criteria. The objectives listed in Table

12 were approved of, after a wide round of opinion

of all those concerned was heard. Comments

concerning the reduction of other undesirable or

harmful substances were also submitted. The status

of these principles is not mandatory, but they

instead provide the framework for developing

nationwide water pollution control measures.
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Table 12. Pollution load from different sources
and respective goals according to the
first principles of water pollution
control (t/d)

Source 1972 goals goals
1980 1985

Municipal
sewage
- BOD7
- tot. P
- tot. N

126
6

26

60
3

45
2.5

Stop increase

Pulp and
paper industry
- ss 750
- BOD7 1 300
- tot. P 1.9
- tot. N 15
- lignin

200
650 400

1.5
Stop increase

500

Fertilizer
industry
- tot. P 0.8 0.2 0.1
- tot. N 3.5 2 1

Other industry
- BOD7 100 20 10
- tot. P 1.2 0.2 0.1
- tot. N Stop increase

As mentioned earlier, unexpected changes

influencing the previously steady economic growth

took place in the 1970's. These changes necessi-

tated the reconsideration of the pollution control

principles once again. This work was initiated in

1982 and will be finished at the end of 1983. The

new principles will then be distributed for comment

to all those concerned and will be finally approved

of on a high governmental level. At this time it

seems that the new principles will focus consider-

ably more attention on industrial discharges and

various harmful substances than the previous

programmes. Thus the past ten years can be

characterised as a decade of increasing awareness

of these substances.
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Regional water resources development plants have

been made for 19 regions covering the whole country

and forming convenient hydrological units. Even

these plans do not have an official or mandatory

status, but they serve to promote the appropriate

use of water and protection in the regions

concerned. The plans span:

- water supply

- water pollution control

- recreation

- fisheries

- hydropower

- timber-floating and traffic

- flood control and drainage

- water landscape conservation.

The intention was, depending on the region, to

revise the plans about once every five years to

enable updating of the plans in accordance with

changing environmental conditions and the needs of

society.

In addition to planning of this nature, the water

administration also carries out separate regional

or local planning concerning e.g. water supply and

water pollution control. These are especially

important in areas where the co-operation of

different municipalities is obliged due to problems

caused by limited or low quality water resources.
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4. INVESTMENT AND ANNUAL OPERATING COSTS OF WATER

PROTECTION MEASURES AND THEIR FINANCING

4.1 PRINCIPLES OF FINANCING

According to the Water Act the polluter is

responsible for all costs of pollution control

measures taken as well as compensation for damage,

i.e. the polluter-pays-principle is followed in

water pollution control. However, since large and

urgent investment has been needed for carrying out

water supply and water pollution control projects,

the state assists in arranging the financing of

investments during a transition period.

To cover the cost of water supply and water

pollution control measures municipalities can

receive interest subsidy loans to cover a maximum

of 60 8 of the investment in population centres and

75 % of the investment in sparsely populated areas.

Municipalities can also receive water pollution

control subsidies covering up to 30 8 of the

investment. However, the total amount of interest

subsidy loans and state subsidies may not exceed

60 % of total investments. In addition to loans

and subsidies the state itself carries out water

pollution control projects.

Since 1974 the state has also arranged, in the

framework of the financing system of industrial

water pollution control, low-interest state loans

and interest subsidy loans for existing industry,

covering 38.5 8 of investment in nonprofit water

pollution control measures. Other loans from

public sources at slightly lower than normal

interest have been arrenged to cover an additional

38.5 % of investment.
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4.2 INVESTMENT

Investments in municipal water pollution control

are presented in Fig. 5, showing the substantial

increase in investment in the beginning of the

1970's, followed by a small decline to then level

off. Annual investment including the different

forms of state support are given in Table 13. On

an average 20 % of investment has been financed by

interest subsidy loans and 10 % by direct financial

state support.

1801

mdl  mh

160(

‘0 -71 -12 -73 -14 -75 -76 -77 -78 -19 -80 -91 -92 -83

Fig. 5 Municipal investment in water supply and
sewer systems

Investments in industrial water pollution control

encompass internal measures concerning processes

as well as external measures including sewerage and



sewage treatment plants. Annual investment is

given in Fig. 6. The annual figures for low inter-

est loans and for other public loans are presented

in Table 14. All the figures point to a consider-

able decline after the middle of the 1970's with a

recovery towards the end of the decade. On an
average 22 % of investment has been financed by

interest state loans and interest subsidy loans

26

mill

300

8 by other types of public loans.

.FIM

t

PULP AND PAPER INDUSTRY

250

200

mill. FIM
OTHER INDUSTRY

150

1971 -12 -73 -74 -75 -76 -77 -78 -19 -80 -61 -82

low

and

Fig.6 Industrial investments to water pollution
control in the 1970's in 1980 price level



Table 13. Municipal and state investment in water
pollution control in mill. FIM without
index adjustment.

I nves tment 1971 1973 1975 1977 1979 1980 1981 1982

Direct  f r om the
munlcipalitles

I n t e r e s t  s u b s i d y  l o a n s

F rom the  s t a t e

- d i r e c t  s u b s i d i e s
- s e w e r a g e  p r o j e c t s
- unemployment qrants

31 106 123 96 75 131 103

6 13 36 17 68 35 45 47

2 12 a 0 6 7 a
5 a a 9 10 9 a

2 0 1 0 1 1

T o t a l 37 126 la1 129 153 182 165 160

Table 14. State loans, interest subsidy loans and
other public loans granted for industrial
water pollution control in mill. FIM
without index adjustment according to the
financing system for industrial water
pollution control.

I nves tment 1974 1975 1976 1977 1978 1979 i 980 1981 i 982

S t a t e  l o a n s  a n d  i n t e r e s t

subisldy  l o a n s 41 63 49 15 22 15 44 48 77

P o s t  o f f i c e  b a n k  l o a n s 2 7 4 4

Portage  o f  Bank  o f
F i n l a n d  L t d . 54 70 52 19 11 13 57 31 73

Industries- own  sha re a9 109 33 138 97 77 51 74 163

T o t a l la6 249 138 176 130 105 152 153 313
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4.3 OPERATING COSTS

The operating costs (operation and maintenance) of

all sewer systems including also sewerage without

sewage treatment, are shown in Table 15. The

annual operating costs per connected inhabitant

reflect the increasing efforts devoted to sewage

treatment during the past ten years.

Table 15. Operating costs of sewer systems in
Finland. The total operating costs are
at the price level of the year concerned.
The annual operating costs per connected
inhabitant are in 1980 prices.

Year Total operating Annual operating costs
costs per connected inhabitant

(mill. FIM) (FIM/person)

1971 23 26.4
1972 34 40.2
1977 189 78.9
1978 221 84.8
1980 298 90.5
1982 377 90.4

The operating costs of industrial wastewater

treatment are illustrated in Table 16, revealing

a clearly increasing trend.

Table 16. Operating costs of industrial wastewater
treatment in 1980 prises (mill. FIM).

Year Pulp and paper industry Other industry
Internal External Total

1971
1972
1973
1974
1975

1976 11.1 51.2 62.2 39.5
1977 13.8 53.8 67.5
1978 16.9 60.6 77.6 62.1
1979 17.8 58.7 76.5
1980 16.9 58.8 75.7 76.9

0.7
0.9
2.2
8.8

13.2 13.2
27.0 27.7 25.4
34.5 35.4
41.2 43.5 30.2
45.2 54.0
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WATER POLLUTION CONTROL TECHNOLOGY

MUNICIPAL SEWAGE TREATMENT

In a sparsely populated country like Finland, the

number of treatment plants is fairly high as the

average plant scale is very small. The size

distribution of municipal sewage plants is given

in Table 17. However, it is important that this

statistical information does not contain the

majority of the smallest sewage works (for less

than 200 inhabitants), the number of whixh exceeds

3 000.

The progress in offering water supply and sewerage

services to the population is reflected in Fig. 1.

‘ml”g3%
go-

60- Septic larks

7 0 -

6 0 -

18
14%

94%

10- t?iologic4l- chrmicrl

Fig. 7 Development of municipal wastewater treat-
ment in 1970-1982










































































































































































































































































































































































































































































































































































































































































































































