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ABSTRACT 

 

This thesis deals with the development of water protection in the city of Lahti 

from the 1970s until the present. The objective was to collect information about 

the water protection of both surface waters and groundwater. The qualitative 

research was implemented by a face-to-face interview and analysis of existing 

data. Two local experts on water protection were interviewed. 

The main problem of water protection in the 1970s was excessive load. The 

catchment areas of the lakes were renovated to reduce the external load, and also 

precipitation of phosphorus was used in some of the lakes. Environmental 

monitoring began in the 1970s and since then there has been a water monitoring 

program for the lakes of Lahti. Lake Vesijärvi has been the focus of research since 

the 1970s. In the 1980s, the main problem with lakes was eutrophication, and also 

acidification of waters. In the 1980s and 1990s, the focus in Lake Vesijärvi was 

on biomanipulation, which spread to other lakes in the 1990s. Winter oxidations 

were also carried out, and mostly good results were achieved. The main problems 

with groundwater have been salinisation in the 1980-1990s, solvents in 1990-

2000s and recently pesticides. Groundwater monitoring started in 1989. 

Stormwater as a term became generally known in the 2000s. The stormwater 

program of the Lahti City was completed in 2011, and stormwater has been taken 

into account in land use planning. 

The general goal of the EU Water Framework Directive is to achieve a good 

ecological and chemical status for all surface waters by 2015. The ecological 

classification of the lakes is an important improvement. Stormwater has also been 

taken into account better in the recent legislation.  

The City of Lahti has been very progressive in water protection. Municipalities do 

not usually take an active role in the remediation or management of water bodies, 

so the model of Lahti is special. Environmental authorities have been actively 

involved, and there are many restoration methods where Lahti has been among the 

pioneers. Stormwater management has become more central during the last 

decades, and removal of the external load is still important. Unexpected turns can 

happen, so the state of the lakes have to be monitored constantly. 



Keywords: eutrophication, groundwater, monitoring, remediation of waters, 

surface water, stormwater, water protection, water quality 
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TIIVISTELMÄ 

 

Opinnäytetyössä tutkittiin vesiensuojelun kehittymistä Lahdessa 1970-luvulta 

nykypäivään saakka. Tavoitteena oli kerätä tietoa sekä pinta- että pohjavesien 

suojelusta. Laadullinen tutkimus toteutettiin face-to-face haastattelulla sekä 

analysoimalla olemassa olevia tietoja. Kahta paikallista vesiensuojelun 

asiantuntijaa haastateltiin. 

1970-luvulla suurin vesiensuojelun ongelma oli liiallinen kuormitus. Ulkoisen 

kuormituksen vähentämiseksi tehtiin kunnostus järvien valuma-alueilla ja myös 

fosforin saostusta käytettiin joissakin järvissä. Ympäristön seuranta alkoi 1970-

luvulla, ja siitä lähtien Lahden järvillä on ollut vesien seurantaohjelma. Vesijärvi 

on ollut tutkimuksen painopisteenä 1970-luvulta lähtien. 1980-luvulla suurin 

ongelma järvissä oli rehevöityminen ja myös vesien happamoituminen. 1980- ja 

1990-luvuilla painopiste Vesijärvellä oli biomanipulaatiossa, joka levisi muihin 

järviin 1990-luvulla. Talvihapetuksia tehtiin myös ja useimmiten saavutettiin 

hyviä tuloksia. Pohjaveden pahimmat ongelmat ovat olleet suolaantuminen 1980-

1990 -luvuilla, liuottimet 1990-2000 -luvuilla ja viime aikoina torjunta-aineet. 

Pohjaveden tarkkailu käynnistyi vuonna 1989. Hulevesi tuli terminä tunnetuksi 

2000-luvulla. Lahden kaupungin hulevesiohjelma valmistui vuonna 2011, ja 

hulevedet on otettu huomioon maankäytön suunnittelussa. 

EU:n vesipolitiikan puitedirektiivin yleisenä tavoitteena on saavuttaa hyvä 

ekologinen ja kemiallinen tila kaikkissa pintavesissä vuoteen 2015 mennessä. 

Ekologinen järvien luokittelu on tärkeä parannus. Hulevedet on myös otettu 

paremmin huomioon lainsäädännössä. 

Lahden kaupunki on ollut erittäin edistyksellinen vesiensuojelussa. Kunnat eivät 

yleensä ota aktiivista roolia vesistöjen kunnostamisessa tai hoidossa, joten Lahden 

malli on erityinen. Ympäristöviranomaiset ovat olleet aktiivisesti mukana, ja Lahti 

on ollut yksi edelläkävijöistä monissa kunnostusmenetelmissä. Hulevesien 

hallinnasta on tullut keskeisempi viime vuosikymmenien aikana, ja ulkoisen 

kuormituksen poistaminen on edelleen tärkeää. Odottamattomia käänteitä voi 

tapahtua, joten järvien tilaa on seurattava jatkuvasti. 

Avainsanat: rehevöityminen, pohjavesi, tarkkailu, vesistöjen kunnostus, pintavesi, 

hulevesi, vesiensuojelu, vedenlaatu  
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TERMINOLOGY 

Acidification 

Acidification means a process in which the natural chemical balance of waters is 

changed because the acid concentration increases (European Environment Agency 

2015). 

Biomanipulation 

Biomanipulation means biologically based practices, like restoration of food 

chains by optimizing fish populations (Ympäristösanakirja 2015). 

Classification of waters 

The general purpose of the EU Water Framework Directive (WFD) is to achieve a 

good ecological and chemical status for all surface waters by 2015. There are five 

status classes in the WFD classification scheme: high (reference condition), good, 

moderate, poor and bad. Ecological status takes into consideration particular 

aspects of the biological quality elements, which are listed in the WFD Annex V 

Section 1.1. (European Commission 2015a.) 

Climate change 

Climate change means a significant change which is observed in the climate of a 

region between two reference periods (Ympäristösanakirja). Because of the 

climate change, the temperatures and the global average sea level are rising, 

rainfall patterns are changing, and glaciers are melting. Extreme weather events 

will also become more common and intense. Climate change affects the nature, 

the economy and human health differently across Europe. The probable cause of 

climate change is the increased greenhouse gas concentrations from human 

activities. (European Environment Agency 2014.) 

Diffuse/non-point pollution 

Diffuse pollution means pollution from extensive activities which have no 

separate source, e.g. urban run-off (European Environment Agency 2015). 



Eutrophication 

Eutrophication means excessive enrichment of waters with nutrients, often from 

human sources. The growth of algae and other aquatic plants accelerates, and as 

the plants die and decompose they rob the water of oxygen. The other organisms 

are often killed by the lack of oxygen. (European Environment Agency 2015.) 

External nutrient load 

External loading is the part of nutrient load which is coming into a water body 

from the catchment area (Ympäristösanakirja 2015). 

Internal nutrient load 

Internal loading means nutrient load which is coming from the water body itself. 

E.g. the nutrients which are bound to sediments and organisms return into the 

circulation, when oxygen runs out in the botton of a lake. (Ympäristösanakirja 

2015.) 

Management fishing  

Management or selective fishing aims at the removal of excess planktivorous or 

benthivorous fish. The idea is to restore or to maintain healthy food chains or to 

stop the release of nutrients from the bottom sediments. (Ympäristösanakirja 

2015.) 

Point source pollution 

Point source pollution is discharged from certain locations or facilities, e.g. 

discharges from a wastewater treatment plant. (European Environment Agency 

2015). 

Protection of waters 

Water protection means measures which are introduced to conserve surface 

and groundwater, and to ensure there is enough water for human uses and for 

natural ecosystems (European Environment Agency 2015). 

.

http://glossary.eea.europa.eu/terminology/concept_html?term=nutrient
http://glossary.eea.europa.eu/terminology/concept_html?term=water
http://glossary.eea.europa.eu/terminology/concept_html?term=oxygen
http://glossary.eea.europa.eu/terminology/concept_html?term=groundwater
http://glossary.eea.europa.eu/terminology/concept_html?term=water
http://glossary.eea.europa.eu/terminology/concept_html?term=Ecosystems


 

1 INTRODUCTION 

Lahti is a city with many small lakes, and it is nationally famous for its good-

quality groundwater. Protection of groundwater is a major priority in Lahti, since 

Lahti is close to one of Finland's largest areas of groundwater. There are six 

groundwater areas in Lahti, five of which belong to the first class (areas important 

for water supply) and one to the second class (areas suitable for water use). (City 

of Lahti 2014c.) The quality of groundwater in the Lahti region has remained 

mainly good, but the water is threatened by many factors. Therefore, continuous 

protection work is important. (City of Lahti 2014b.) 

 

A lot has also been done to protect surface waters in the Lahti region. Lake 

Vesijärvi is a great example of lake restoration and protection projects in Finland. 

Lake Vesijärvi was known for its clear waters and valuable fish stocks before the 

industrialization of the City of Lahti. As a result of eutrophication, blue-green 

algae blooms occurred already in the 1920s and the mass developments of blue-

green algae started in the beginning of 1960s. The external loading of the lake was 

the highest in the early 1970s, before the domestic sewage load was diverted from 

Lake Vesijärvi in 1975 and 1976. (Sammalkorpi, Keto, Kairesalo, Mäkelä, 

Vääriskoski, Luokkanen & Lammi 1995.)  

 

Human activity has also greatly influenced other bodies of water in the Lahti 

region, and increased eutrophication has limited the recreational use of many 

small lakes. Settlements, industrial and commercial activity, woods and farmlands 

and also the atmosphere all affect the lakes. (City of Lahti 2014a.) The majority of 

the lakes in the Lahti region are within a national quality classification. The aim is 

to achieve a good status, as stated in the EU Water Framework Directive 

(2000/60/EC), by 2021, except in Lake Kymijärvi by the year 2027. Eight lakes 

are being monitored in Lahti according to the monitoring program. From those 

lakes, the status of Lake Alasenjärvi is classified as good, and Lake Kymijärvi is 

in the weakest condition, as its status is classified as moderate. (Lahden seudun 

ympäristöpalvelut 2015, 18.)  
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The common environmental policy directs the city of Lahti and the municipalities 

of Hollola and Nastola in environmental matters. The environmental policy is a 

program which has been unanimously approved by the councils of Lahti, Hollola 

and Nastola. The goals of the environmental policy related to water protection are 

to ensure the quality and quantity of groundwater, and to improve the water 

quality of water bodies and to safeguard their recreational and natural values. 

(Lahden seudun ympäristökatsaus 2014, 4.) 

This Master’s thesis deals with studies the development of water protection in the 

City of Lahti. The objective is to bring together all available information about the 

water protection, covering both surface waters and groundwater. The research 

problem is how the focus of water protection has changed in the City of Lahti 

from the 1970s until the present. The specified research questions are: 

1. What kind of changes have happened in legislation? 

2. When did different terms come into use? 

3. What kind of projects and research have been carried out in Lahti? 

4. How has research developed? 

5. What has been the effectiveness of the projects? 

6. What is the function of Geographic Information System (GIS) now and in 

the future? 

The theoretical part of this thesis presents the water policy in Europe and in 

Finland, and introduces the water bodies in the Lahti region. The qualitative 

research was implemented by a face-to-face interview and analysis of existing 

data. Two local experts from the water protection field were selected for the 

interview. The interview material and other collected information is divided into 

themes, which are based on the research and interview questions. A lot of research 

interest has focused especially on Lake Vesijärvi in recent decades, and many 

remediation methods have been tried in the lakes of the Lahti region. 
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2 WATER PROTECTION 

2.1 European water policy 

The European Union’s water rights regulation mainly focuses on water protection, 

and water supply and sewerage. Hydraulic construction and other projects of 

water management are not part of it. Water directives regulate the quality of 

water, discharges into a water body and diffuse pollution, among other things. 

(Ekroos, Kumpula, Kuusiniemi & Vihervuori 2012, 82.)  

European water legislation started in 1975 when standards for rivers and lakes 

used for drinking water extraction were compiled. Quality goals for drinking 

water were set in 1980. The Dangerous Substances Directive was the principal 

emission control element. (European Commission 2015c.) The Directive 

67/548/EEC on the approximation of laws, regulations and administrative 

provisions relating to the classification, packaging and labelling of dangerous 

substances has since been amended many times and was replaced permanently by 

CLP Regulation (1272/2008) on 1 June 2015 (European Union 2014).  

The results of the second phase of water legislation in 1991 were the Urban Waste 

Water Treatment Directive and the Nitrates Directive (European Commission 

2015c). The Nitrates Directive (91/676/EEC, Article 1) aims to reduce and 

prevent water pollution which is caused by nitrates from agricultural sources.  The 

objective of the Directive concerning urban waste water treatment (91/271/EEC, 

Article 1) is to protect the environment from the harmful impacts of urban waste 

water discharges and from certain industrial discharges. Directive 98/15/EC 

amending Directive 91/271/EEC was issued in 1998 to clarify the requirements 

which concern discharges from urban waste water treatment plants to sensitive 

areas subjected to eutrophication. Commission Decision 2014/413/EU defines the 

information and the format of the information that has to be reported on the state 

of implementation of the Directive. (European Commission 2015e.)  

Other results of the second phase of water legislation included Commission 

proposals for action on a new Drinking Water Directive, which was adopted in 

1998, and a Directive for Integrated Pollution and Prevention Control (IPPC), 
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which was adopted in 1996 (European Commission 2015c). The Directive on the 

quality of water intended for human consumption (98/83/EC, Article 1) aims “to 

protect human health from the adverse effects of any contamination of water 

intended for human consumption by ensuring that it is wholesome and clean”. The 

Directive concerning integrated pollution and prevention control (2008/1/EC 

codified version, Article 1) lays down measures which are designed to prevent or 

reduce emissions in the air, water and land from the activities listed in Annex I 

(energy industries, production and processing of metals, mineral and chemical 

industry and waste management etc.). According to the IPPC Directive, activities 

with a high pollution potential have to have a permit. The Directive was replaced 

by Directive 2010/75/EU on industrial emissions, which came into force in 

January 2011 (European Union 2011).  

The new more global and unite European Water Policy was developed in an open 

consultation process. All interested parties, such as local and regional authorities, 

water users and non-governmental organisations were involved. Around 250 

delegates attended a two day Water Conference in May 1996 and agreed on the 

need for a sole framework legislation. As a consequence the Commission 

presented a Proposal for a Water Framework Directive. (European Commission 

2015c.)  

The essential goals of  the Proposal were: 

1) expanding the scope of water protection to all waters, 

surface waters and groundwater,  

2) achieving "good status" for all waters by a set deadline, 

3) water management based on river basins,  

4)  "combined approach" of emission limit values and quality 

standards,  

5) getting the prices right,  

6) getting the citizens involved more closely, and  

7) streamlining legislation (European Commission 2015c). 
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The new EU Water Framework Directive (WFD) was adopted in 2000 and it acts 

as the operational tool in the European water policy, setting the objectives for the 

future water protection. The WFD rationalised the water legislation by replacing 

seven old directives. (European Commission 2015c.) 

2.1.1 The EU Water Framework Directive 

The European Union has set up a framework for the protection of inland surface 

waters, groundwater, transitional waters and coastal waters. The purpose of the 

Directive 2000/60/EC is to prevent further deterioration and to protect and 

enhance the status of aquatic ecosystems, to promote sustainable water use, to 

enhance protection and improvement of the aquatic environment, to reduce and 

prevent pollution of groundwater and to mitigate the effects of floods and 

droughts. (The EU Water Framework Directive 2000/60/EC, Article 1.) The 

eventual objective is to achieve a good status for all waters by 2015. The time 

limits may be extended, “provided that no further deterioration occurs in the status 

of the affected body of water”. (The EU Water Framework Directive 2000/60/EC, 

Article 4). Amendments have been introduced into the Directive in 2001, 2008, 

2009 and 2013. 

Administrative arrangements of the WFD include identifying all the river basins 

which are in the national territory of Member States and assign them to individual 

river basin districts. If river basins cover the territory of more than one Member 

State, they are assigned to an international river basin district. A competent 

authority is designated by Member States for each river basin district. (The EU 

Water Framework Directive 2000/60/EC, Article 3.)  

According to the WFD, each Member State has to produce an analysis of the 

characteristics of the river basin district, a review of the impact of human activity, 

an economic analysis of water use, a register of areas requiring special protection 

and a survey of all bodies of water used for abstracting water for human 

consumption (producing >10 m
3
 per day or serving more than 50 persons). The 

analysis has to be revised every six years after 2013. (The EU Water Framework 

Directive 2000/60/EC, Articles 5-7.). 
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Management plans for each river basin district had to be published in 2009 

(covering the period 2009-2015) and progress in the implementation of measures 

reported within three years. The plans are revised every six years after 2015. For 

bodies of surface waters the environmental goals are to prevent deterioration, 

enhance and restore bodies of water, achieve a good chemical and ecological 

status by 2015 and to reduce pollution from discharges and emissions of 

hazardous substances. For bodies of groundwater, the aim is to produce, enhance 

and restore the status, prevent pollution and deterioration, and ensure a balance 

between abstraction and replenishment. One target of the management plans is to 

preserve protected areas. The plans can be complemented by more detailed 

programmes and management plans for a sub-basin, a sector, an issue or a 

particular type of water. (The EU Water Framework Directive 2000/60/EC, 

Articles 4, 13, 15.) 

Member States must encourage participation of all stakeholders in the 

implementation of the WFD, especially with regard to the river basin management 

plans. The management plans have to be submitted to public consultation for at 

least six months. (The EU Water Framework Directive 2000/60/EC, Article 14.) 

2.1.2 The EU Groundwater and Floods Directives 

The Directive (2006/118/EC) on the protection of groundwater against pollution 

and deterioration establishes specific measures to prevent and control groundwater 

pollution, and “also complements the provisions preventing or limiting inputs of 

pollutants into groundwater already contained in the WFD”. The Groundwater 

Directive “aims to prevent the deterioration of the status of all bodies of 

groundwater”. (The Groundwater Directive 2006/118/EC, Article 1) 

The Groundwater Directive complements the WFD. Before the Groundwater 

Directive, the Directive 80/68/EEC on the protection of groundwater against 

pollution caused by certain dangerous substances provided a framework for 

groundwater protection. Member States were required to prevent the introduction 

of high priority pollutants into groundwater and to limit the introduction of other 

listed pollutants into groundwater.  (European Commission 2015b.) 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:31980L0068
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The Directive (2007/60/EC) on the assessment and management of flood risks 

aims at “the reduction of the adverse consequences for human health, the 

environment, cultural heritage and economic activity associated with floods”. 

Member States shall undertake a preliminary flood risk assessment, prepare flood 

hazard maps and flood risk maps, and establish flood risk management plans. 

(The EU Floods Directive 2007/60/EC, Chapters I-IV.) 

Appropriate steps have to be taken to co-ordinate the application of the Floods 

Directive and the WFD (The EU Floods Directive 2007/60/EC, Chapter V). 

Especially flood risk management plans and river basin management plans are 

being co-ordinated, as are the public participation procedures in the preparation of 

these plans. All preparations must be made available to the public. In addition, 

Member States have to co-ordinate their flood risk management practices in 

shared river basins, and not to increase the flood risk in neighbouring countries. 

Long-term developments and sustainable land use practices have to be taken into 

consideration in the flood risk management cycle. (European Commission 2015d.) 

2.1.3 A Blueprint to Safeguard Europe's Water Resources 

The Commission started a Blueprint to Safeguard Europe’s Water Resources in 

November 2012. The aim of the Blueprint is to remove the barriers that hinder 

actions to protect Europe’s water resources. It is based on a comprehensive 

evaluation of the existing policy. The Blueprint is based on the European 

Environment Agency State of Water report, the Commission assessment of the 

Member States River Basin Management Plans and Review of the Policy on 

Water Scarcity and Droughts, the Fitness Check of EU Freshwater Policy, and on 

thorough public consultation. Additionally, it includes an Impact Assessment. (A 

Blueprint to Safeguard Europe's Water Resources 2012.) 

The main themes of the Blueprint are “improving land use, addressing water 

pollution, increasing water efficiency and resilience, and improving governance”. 

The long-term goal is to ensure the sustainability of all activities that have an 

effect on water, as already expressed in the WFD in many ways. The Blueprint 

helps to identify the obstacles and ways to overcome them. (A Blueprint to 

Safeguard Europe's Water Resources 2012.) 
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The Blueprint presents three strategic approaches to achieve the WFD objective of 

a good water status by 2015:  

Improve implementation of the current EU water policy by 

making full use of the opportunities provided by the current 

laws.  

Increase the integration of water policy objectives into other 

relevant policy areas such as agriculture, fisheries, renewable 

energy, transport and the Cohesion and Structural Funds. 

Fill the gaps of the current framework, particularly in relation 

to the tools needed to increase water efficiency. (European 

Commission 2012.) 

Water protection is not only about environmental protection, health and well-

being, but also about economic growth and prosperity. The implementation 

depends on the Common Implementation Strategy of the WFD, which is an open 

and participatory process. The time horizon is closely related to the EU’s 2020 

Strategy and to the 2011 Resource Efficiency Roadmap, but nevertheless covering 

a longer time span up to 2050. (European Commission 2012.) 

2.2 Water policy in Finland 

2.2.1 History of lake restoration 

Lake restoration is one of the methods in water conservation. Lake restoration 

means measures which are targeted directly into the lake. The aim is usually to 

improve water quality or increase the depth of water. Water protection measures 

which are done in the drainage basin are not part of the concept of lake 

restoration, even though small enough external load is significant for the success 

of the restoration. The current thinking in restoration of lakes is aiming at river 

basin management concerning the whole drainage basin. (Lehtoranta 2005.) 

Lake management means smaller-scale measures, which are done after the 

restoration and can be repeated yearly, for example fishing control or limited 

removal of aquatic vegetation. It can also include measures which prevent and 

reduce the external load. Lake management is an important part of the whole 
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restoration project since the purpose is to supplement or maintain the achieved 

condition of the lake. (Lehtoranta 2005.) 

Finnish lakes are naturally shallow and in the past more than 3000 lakes were 

drained in part or in full. The nutrient loading multiplied after the 1950s, when the 

industry increased, forest drainage and fertilization became more common and the 

agricultural production methods intensified.  The major causes for rapid 

deterioration in the status of the lakes in the second half of the 1900s were 

concentration of population, deficiencies in wastewater treatment and the sharp 

increase in the use of fertilizers. (Finnish Environment Institute 2013a.) 

People in Finland have intervened with the water level of lakes already for 

hundreds of years. The first restoration measures were done in the 1950s, but 

systematic restoration can be said to have started in the late 1960s. (Lehtoranta 

2005.) In the early 1960s the water legislation was amended to favour the 

protection of waters, and water quality monitoring was initiated in all major water 

systems. Aeration, removal of aquatic plants and lifting of water level were the 

most commonly used methods in the 1960s and 1970s. Dredging and conduction 

of the hypolimnion from the deep basin into the outlet river was also tested in a 

few locations. (Finnish Environment Institute 2013a.) 

During the 1970s and 1980s the point source pollution caused by residential 

wastewater and industry decreased strongly. Increased knowledge and enhanced 

water protection created conditions for restoration. In the 1980s, more extensive 

restoration projects started, for example the Lake Vesijärvi Project in Lahti in 

1987. In the end of the 1980s around 500 lakes needed immediate remediation, 

but funding was difficult to find since the state directed the renovation funds to 

only a few new destinations every year. The state had participated in 250 projects 

by 1987 and used around 150 million marks between 1979 and 1988. (Finnish 

Environment Institute 2013a.) 

In the 1990s lake restoration and protection got more attention, and enthusiasm at 

restoration rouse. Sanitation was improved in sparsely populated areas and water 

protection methods in agriculture were developed. Restoration work was done in 

about 500 lakes. (Finnish Environment Institute 2013a.) 
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Municipalities, local residents, businesses and associations have funded the 

restoration projects in the 2000s, because the state does not have the primary 

obligation to renovate lakes. Expert assistance and developing of restoration 

methods are its responsibility, but the state has also participated in experimental 

studies and significant restoration projects. Voluntary work has become more 

common. (Finnish Environment Institute 2013a.)  

2.2.2 Development of water conservation 

In Finland the protection of water began to be developed in the early 1960s, when 

the Water Act (1961/264) and the Water Decree (1962/282) came into force in 

April 1962. Identifying the state of the water bodies and monitoring the water 

quality was started again. Studying the state of the water bodies which were 

polluted with wastewater, and studying the extent of the effects also began in 

different parts of Finland. (Penttinen & Niinimäki 2010, 146.)  

The Water Act (1961/264) applied to both surface water and groundwater, and it 

prohibited closing or reducing the main channel, altering a water system or 

groundwater, and polluting a water body without a water court permit. Prohibition 

on polluting waters was transferred from the Water Act into the Environmental 

Protection Act (86/2000) in 2000 (Penttinen & Niinimäki 2010, 146).  

Previously there were three water courts and a Water Court of Appeal. Water 

courts were changed to Environmental Permit Authorities (Act 87/2000) and the 

Water Court of Appeal to Vaasa Administrative Court in 2000. (Penttinen & 

Niinimäki 2010, 146.) As the national court in environmental matters, the Vaasa 

Administrative Court rules on appeals against administrative decisions on 

environmental licensing and water exploitation matters under the Environment 

Protection Act and the Water Act (Oikeuslaitos 2011). The highest level of appeal 

is the Supreme Administrative Court (Penttinen & Niinimäki 2010, 146).   

Since 2010, the Regional State Administrative Agencies and The Centres for 

Economic Development, Transport and the Environment (ELY Centres) have 

been in charge of the tasks that previously belonged to the former state provincial 

offices, employment and economy centres, regional environment centres, 
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environmental permit authorities, road administration regions and occupational 

safety and health offices. The supervisory authorities referred to in the 

Environmental Protection Act (86/2000) are the ELY Centres and the municipal 

environmental protection authority. (Penttinen & Niinimäki 2010, 147.)   

Water protection objectives in Finland have been defined by Water Protection 

Policy Outlines, Environmental Protection Act and Water Act. Water bodies and 

their natural habitats are also protected under the Nature Conservation Act 

(1096/1996). (Penttinen & Niinimäki 2010, 148.) 

2.2.3 Legislation on the protection of water  

In Finland the EU Water Framework Directive has been implemented with 

regulations (Figure 1), which are the Act on Water Resources Management 

(1299/2004), the Decree on Water Resources Management Regions (1303/2004), 

and the Decree on Water Resources Management (1040/2006). There is also the 

Decree on Substances Dangerous and Harmful to the Aquatic Environment 

(1022/2006), which aims to protect the surface waters and improve their quality. 

The Directive (2006/118/EC) on the protection of groundwater against pollution 

and deterioration has been implemented nationally by the changes done to the 

above mentioned four regulations. (Mäenpää & Tolonen 2011, 11.) 
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FIGURE 1. The EU Water Framework Directive has been implemented in Act on 

Water Resources Management and three related decrees. In addition, the 

Environmental Protection Act and the Water Act have been amended accordingly.   

 

After the adoption of the first river basin management plans in 2010, the 

Government issued a decree on amending the Decree on Water Resources 

Management (869/2010), the Decree on Water Resources Management Regions 

(870/2010) and the Decree on Substances Dangerous and Harmful to the Aquatic 

Environment (868/2010). In 2011 the Act on Water Resources Management was 

amended by adding a new chapter about sea management and its title was changed 

(272/2011). (Mäenpää & Tolonen 2011, 11.)  

Legislation which is related to water protection is presented in Table 1. The 

Environmental Protection Act (527/2014) and Environmental Protection Decree 

(713/2014) prescribe prevention of the pollution of water bodies. The Water Act 

(587/2011) in turn applies to water resources management issues. The old 

Environmental Protection Act (86/2000) has been repealed by Act 527/2014, and  

the Environmental Protection Decree (169/2000) by Decree 713/2014. The old 

Water Act has (264/1961) been repealed by Act 587/2011, and the Water Decree 

(282/1962)  by Decree 1560/2011.  
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The Government Decree on Urban Waste Water Treatment (888/2006) sets 

minimum requirements for the waste water treatment from domestic waste water 

or the mixture of domestic waste water with industrial waste water or run-off rain 

water, and for monitoring of urban waste waters and evaluation of results. The 

Government Decree on Treating Domestic Wastewater in Areas Outside Sewer 

Networks (209/2011) sets minimum requirements for the treatment of waste 

water, and for the planning, construction, use and maintenance of the waste water 

system.  

The Water Services Act (119/2001) prescribes development and organization of 

water services, and connection to the network of a water supply plant and 

management of water services. The objective is to ensure water services which 

provide a sufficient amount of impeccable household water and appropriate 

sewerage. 

The Government Decree on the restriction of discharge of nitrates from 

agriculture into waters (931/2000) controls the use of nitrate fertilisers in farms 

and is based on the EU Nitrates Directive.  
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TABLE 1. Legislation related to water protection 

Act/Decree Act/Decree Number 

Environmental Protection Act 527/2014 (previous 86/2000) 

Environmental Protection Decree 713/2014 (previous 169/2000) 

Water Act 587/2011 (previous 264/1961) 

Water Decree 282/1962 repealed by 1560/2011 

Decree on Water Management Matters 1560/2011 

Act on Water Resources Management 1299/2004 (amendment 272/2011) 

Decree on Water Resources 

Management Regions 

1303/2004 (amendment 870/2010) 

Degree on Water Resources 

Management 

1040/2006 (amendment 869/2010) 

Government Degree on on Substances 

Dangerous and Harmful to the Aquatic 

Environment 

1022/2006 (amendment 868/2010) 

Decree on the restriction of discharge of 

nitrates from agriculture into waters 
931/2000 

 

2.3 Water protection programmes and strategies  

2.3.1 Water protection policy outlines up to 2015  

National objectives for water conservation have been set out with three water 

protection target programmes. Two of the latest have been approved as the 

Finnish Government decision-in-principle. Water Protection Targets to 2005 

programme applies to the protection of surface waters, groundwaters and the 
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Baltic Sea. The Water Protection Operational programme to 2005 was approved 

in 2000, and a comprehensive assessment about the implementation of the Water 

Protection Targets programme was published in 2005. The aim was that the 

condition of the Baltic Sea and inland surface waters does not deteriorate as a 

result of human  activities, and that  the condition of damaged waterways 

improves. The objective was not achieved in all respects. (Ministry of the 

Environment 2007.) 

To achieve the set targets and respond to new challenges, guidelines for national 

objectives of water protection are defined in the Government’s decision-in-

principle on Water Protection Policy Outlines to 2015, published in 2006. It 

describes activities with the aim to guarantee a good ecological state of inland 

waters, coastal waters and groundwater by 2015, and to avoid degradation in their 

state. The Outlines assist the drafting of regional management plans. (Ministry of 

the Environment 2007.) 

The six main objectives of the Outlines are: 

1) to reduce nutrient emissions which cause eutrophication,  

2) to reduce risks caused by hazardous substances,  

3) to reduce the damaging effects of hydrological engineering and water level 

regulation, 

4) to protect groundwater,  

5) to conserve the aquatic biodiversity, and  

6) to restore bodies of water. (Ministry of the Environment 2007.) 

Reducing nutrient load especially from agricultural sources is the most important 

objective. Voluntary targets are also defined for fish farms and municipal waste 

water treatment. Objectives concerning the hazardous substances include better 

identification of risks, prevention of risks and reduction of emissions gradually or 

at once. Evaluation of the usefulness and effects of water level regulation schemes 

are aimed to reduce their harmful impacts. Specific plans for important 



16 

groundwater areas improve the protection of groundwater. Legislative measures 

are needed to protect the aquatic biodiversity especially in smaller water bodies 

because they are particularly threatened. Restoration schemes concentrate 

especially on the recovery and viability of populations of migratory fish species. 

(Ministry of the Environment 2007.) 

2.3.2 Regional river basin management plans and programmes 

River basin management is a single system of water management which is based 

on the natural geographical and hydrological unit. A river basin management plan 

is established and updated every six years for each river basin district. “General 

protection of the aquatic ecology, specific protection of unique and valuable 

habitats, protection of drinking water resources and protection of bathing water” 

are the essential objectives at the European level which must be integrated for 

each river basin. (European Commission 2015c.) 

The river basin management plan is a detailed explanation of how the objectives 

are reached within the required schedule. The plan includes the river basin’s 

typical features, an analysis of the effect of human activity on the status of waters, 

estimation of the impression of existing legislation and the remaining gap to 

meeting these objectives, and a set of actions designed to fill the gap. Also an 

economic analysis of water use has to be done. (European Commission 2015c.) 

Finland is divided into eight River Basin Districts (RBDs), which have been 

defined on the basis of the natural basins of major rivers (Figure 2.). Five of them 

are outlined in mainland Finland, and two international RBDs (IRBD) cover parts 

of Finland. The Government of Åland is responsible for the eighth RBD. The 

districts are:  

1. Vuoksi RBD,  

2. Kymijoki-Gulf of Finland RBD,  

3. Kokemäenjoki-Archipelago Sea-Bothnian Sea RBD,  

4. Oulunjoki-Iijoki RBD,  

5. Kemijoki RBD,  

6. Tornionjoki IRBD (shared with Sweden),  
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7. Teno, Näätämöjoki and Paatsjoki IRDB (shared with Norway), and  

8. a separate RBD for the autonomous Åland Islands province. (Finnish 

Environment Institute 2013b.)  

 

FIGURE 2. The River Basin Districts of Finland (Paikkatietohakemisto 2015). 

 

Centres for Economic Development, Transport and the Environment (ELY 

Centres) are in charge of the planning processes in their districts, and also set up 

joint working groups. One ELY Centre is appointed to co-ordinate the 

management of each RBD, in consort with a steering group. All ELY Centres in 

each RBD and a representative of the fisheries administration take part in the 

work of the steering groups. (Finnish Environment Institute 2013b.) 

River basin management plans (RBMPs) for the years 2010–2015 were prepared 

for the continental Finland’s seven river basin districts, and they were approved 

by the Finnish Government in December 2009. These plans contain data on the 

condition of water bodies, the aspects influencing them and measures to restore 

inland and coastal waters to good condition by 2015. (Mäenpää & Tolonen 2011.) 

The river management planning process differed from the previous planning 

processes in Finland. The ELY Centres set up co-operation groups, which 
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increased interaction and co-operation among various authorities and 

stakeholders. Hearing of the public consultation took place at three phases of the 

planning. (Mäenpää & Tolonen 2011.) Plans for the next period 2016-2021 are 

updated by 2015 (Suomen ympäristökeskus 2015).  

2.3.3 Programme for Implementation of River Basin Management Plans 

At the same time as the Finnish Government approved the RBMPs, it was decided 

that a Programme for Implementation of River Basin Management Plans would be 

prepared. The Finnish Government passed a resolution adopting the Programme 

for the period 2010–2015 in February 2011. It was put together through wide co-

operation between governmental sectors and national and regional stakeholders. 

(Ministry of the Environment 2011.) 

The Programme defines the responsible parties, and covers the instruments and 

measures which are needed for improving the condition of waters and water 

management. By 2015, a good ecological status will be secured or reached in 90 

% of lake surface waters, in 70 % of river lengths and in almost all groundwater 

resources. Coastal waters and some rivers need more time to reach the targets, but 

the final goal is set for 2027. Actions have to be made in all sectors to reach the 

goals. Those who directly influence water quality should perform concrete water 

management measures. Ministries are responsible for implementing the RBMPs, 

and the principal instruments are allocation of funding, development of legislation 

and policy instruments, and research and development. (Ministry of the 

Environment 2011.) 

2.3.4 Strategy for restoration of waters 

To support the implementation of water resources management, the Ministry of 

the Environment set up a working group for restoration of waters on April 2010. 

The mission of the working group was to think about methods by which water 

restoration actions could be promoted, supported and implemented more 

effectively. (Olin 2013.) 
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There are two parts in the strategy. The first part contains a summary of the policy 

outlines of the restoration strategy, including vision, objectives and means to 

achieve the objectives. The target areas of the strategy are as follows:  

- Improvement of the ecological and chemical status of water 

bodies and aquatic environments and conservation of 

biodiversity  

- Strengthening of cooperation networks and partnerships and 

improvement of the precondtions for independent or voluntary 

restoration work  

- Strengthening the capacity of the central government to 

promote restoration activities, support other actors and assess 

their activities  

- Expansion of the financing base for restoration projects  

- Assessment of the effectiveness of restoration activities and 

systematic collection of information  

- Clarify the principles of state support for restoration projects  

- Development of know-how in water restoration work, which 

can also be marketed for export (Olin 2013.) 

 

The second part of the strategy presents its starting points and justifications for the 

objectives. It also deals with the implementation of the strategy. Concrete 

measures and operating models to promote restoration activities are presented, and 

some tools are provided. It also explains the roles of different actors and sets out 

measures for expanding the financing base. Additionally, examples of good water 

restoration projects and practices in Finland are included. (Olin 2013.) 

2.3.5  Recommendation agreement on municipal wastewater treatment 

The recommendation agreement on municipal waste water treatment is the first 

water protection agreement in Finland which is based on voluntary action. In 

January 2012, the Ministry of the Environment, the Association of Finnish Local 

and Regional Authorities and the Finnish Water Utilities Association agreed on 

the reduction of emissions which are causing eutrophication. (Ministry of the 

Environment 2013.) 
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Water management institutions are encouraged to intensify the municipal 

wastewater treatment to reduce the nutrient loading in such a way that the water 

protection policy outlines and the objectives of river basin management plans can 

be implemented without the need to change the environmental permit regulations. 

The aim is to promote the definition of the best available techniques (BAT) in 

sewage plant operations. The agreement also aims to promote the development of 

the risk management of water management institutions, and the continuous 

development of the management of water supply networks. The agreement is 

valid until the end of December 2016. (Suositussopimus yhdyskuntajätevesien 

pintavesiä rehevöittävän ravinnekuormituksen vähentämiseksi vuoteen 2015 

2012.) 

2.4 International water protection co-operation 

Finland operates on many levels, from regional to global, to protect the waters and 

conserve the water resources. The implementation of a Blueprint to Safeguard 

Europe’s Water Resources is a joint responsibility of the Finnish ministries. 

(Ministry of the Environment 2014.) 

The Convention on the Protection and Use of Transboundary Watercources and 

International Lakes (Water Convention) strengthens national measures for the 

ecological management and protection of transboundary surface waters and 

groundwaters. The United Nations Economic Commission for Europe (UNECE) 

Water Convention (1996) includes almost all countries sharing transboundary 

waters in the region of the UNECE. The Water Convention was amended in 2003 

to allow all the United Nations Member States to join it. In February 2013 the 

amendment entered into force and turned the Water Convention into a global legal 

framework for transboundary water co-operation. (UNECE 2014.)   

The Convention’s Protocol on Water and Health (1999) came into force in 2005. 

The goal of the Protocol is to protect human health and well-being by better water 

use and management and by preventing, controlling and reducing water-related 

diseases. Finland has signed the United Nations Convention on the Law of the 

Non-Navigational Uses of International Watercourses (1997), which came into 

force in August 2014. (Ministry of the Environment 2014.)   
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Finland’s transboundary water co-operation with its neighbours Sweden, Norway 

and Russia is based on treaties. A bilateral agreement on transboundary water 

management with Russia was made in 1965, with Sweden in 1971 and with 

Norway in 1981. Finland is responsible for two international river basin districts 

together with Sweden and Norway as stated in the WFD.  (Ministry of the 

Environment 2014.) 

Finland supports global transboundary water co-operation agreements and 

promotes the preparation of water resource management plans. Finland has also 

drafted an internatonal strategy for its water sector, which is designed to increase 

the international co-operation of water-related industries. (Ministry of the 

Environment 2014.) 
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3 WATER BODIES IN THE LAHTI REGION  

3.1 Surface waters 

The First Salpausselkä Ridge is the main divider of surface waters in the Lahti 

region. Surface waters on the north side of Salpausselkä belong to the Kymijoki 

River watercourse and those on the south to the Porvoonjoki River watercourse. 

Both the Kymijoki and Porvoonjoki rivers eventually run to the Gulf of Finland. 

(Lahden seudun ympäristöpalvelut 2014b.)  

Surface waters in Lahti are presented in Figure 3 and Appendix 1. Lakes 

Vesijärvi, Alasenjärvi, Joutjärvi, Kymijärvi, Merrasjärvi and Salalammi, and 

ponds Palolampi and Kaarlampi are located on the north side of Salpausselkä 

(Keto 2006). Lake Merrasjärvi, and Lake Joutjärvi and Pond Palolampi along the 

River Joutjoki run to Lake Vesijärvi. Lake Alasenjärvi runs through the River 

Potilanjoki to Lake Kymijärvi. The River Porvoonjoki rises in the brooks of the 

south slope of Salpausselkä. There are also small kettle holes like Likolampi, 

Mytäjäinen, Häränsilmä, Kintterönlampi, Valkealampi and Sietikka, which do not 

have any outlets. They are directly connected to groundwater or get their waters 

from the surroundings as run-off waters. (Lahden seudun ympäristöpalvelut 

2014b.) 
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FIGURE 3. Lakes, ponds, kettle holes, rivers and brooks in Lahti (modified from 

a map, Lahti as Urban Laboratory for Sustainable Development 2014).  

 

Human activity has greatly influenced the waters of Lahti. Especially Lake 

Vesijärvi and the River Porvoonjoki have suffered greatly from the effluent load 

in the past. (Lahden seudun ympäristöpalvelut 2014b.) Many small lakes have 

high recreational value, but it has been threatened during the last decades because 

of increased eutrophication. Settlements, industrial and commercial activities, 

woods and farmlands all affect the lakes. The atmosphere is also a source for 

eutrophicating nutrients. Eutrophication causes problems by decreasing oxygen 

content and creates algal blooms. (City of Lahti 2014a.) 

The water quality of Lakes Alasenjärvi, Joutjärvi, Kymijärvi and Mytäjäinen has 

been monitored with varying intensity since the early 1970s. Likolampi and 

Salalammi were included to the monitoring at the turn of 1970s and 1980s, and 

Valkealampi in 1992. Occasional water quality observations have also been made 

from Häränsilmä, Palolampi, Pikku-Vesijärvi and Sietikka. Only Kintterönlampi 
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and Kaarlampi have been excluded. Until 1992 the studies were carried out by 

Lahti Research Laboratory, and after that Lahti Region Environmental Services 

has been responsible for the monitoring of lakes. (Keto 2006.)  

Water body management of Lahti Region Environmental Services is part of the 

Lake Vesijärvi programme. The goal of the programme is to preserve and improve 

the condition of Lake Vesijärvi and other smaller water bodies in the region. 

Drawing people’s attention to the state of the Lake Vesijärvi, and encouraging 

activities and measures to improve water quality are also among the programme’s 

intentions. The programme contains water analysis, maintenance activities, and 

promotion of other types of conservation and protection activities. (Lahti Region 

Environmental Services 2014, 16.) 

Lahti Region Environmental Services is monitoring the quality of water in Lahti, 

Hollola and Nastola. Samples from the lakes are taken in March at the end of the 

winter stratification and in August at the end of the summer stratification. The 

quality of the biggest ditches running into Lake Alasenjärvi, Lake Kymijärvi and 

Lake Vesijärvi are also monitored, and samples are taken in spring and autumn. 

The management activities of the lakes include management fishing, oxygenation 

when needed, the removal of aquatic plants and the stocking of predatory fish. 

Lahti Region Environmental Services is managing fishing in the Enonselkä Basin 

at Lake Vesijärvi and in other lakes they take part in stocking of fish and taking 

care of fisheries. (City of Lahti 2014a.) 

3.1.1 Lake Vesijärvi and the Lake Vesijärvi Foundation 

Lake Vesijärvi (~108 km
2
) is part of the Kymijärvi watercourse and it lies 

between the first and second Salpausselkä Ridges (Päijät-Hämeen Vesijärvisäätiö 

2014a). Lake Vesijärvi is surrounded by the City of Lahti and the municipalities 

of Hollola and Asikkala. It flows through the River Vääksynjoki and the Vääksy 

Canal into Lake Päijänne, which is an important watercourse in Central Finland. 

Lake Vesijärvi is divided into four main basins called Enonselkä, Kajaanselkä, 

Komonselkä and Laitialanselkä (Figure 4), and into two bays called 

Paimelanlahti-Vähäselkä and Kirkkolahti. (Kairesalo, Laine, Malinen, Suoraniemi 

& Keto 1998, 19.)  
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FIGURE 4. Map of Lake Vesijärvi (Päijät-Hämeen Vesijärvisäätiö 2014a). 

 

Lake Vesijärvi’s hydrological information is presented in Table 2. Around 45 % 

of the shoreline is used for forestry, 33 % for seasonal dwellings, 12.5 % for other 

dwellings and 9.5 % for agriculture. The catchment area presented above is 

mostly forest (~60 %) and field (~23 %), while mire and settled areas both cover 

around 9 % of the area. (Päijät-Hämeen Vesijärvisäätiö 2014a.)   
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TABLE 2. Hydrological information on Lake Vesijärvi (Järviwiki 2013; Kairesalo 

et al. 1998; Päijät-Hämeen Vesijärvisäätiö 2014a). 

Catchment area 514 km
2
 

Surface area 108 km
2
 

Length 25 km 

Maximum depth 42 m 

Mean depth 6.09 m 

Mean retention period 5.4 years 

Mean flow rate  3.9 m
3
/s 

Volume 654 375 000 m³ 
 
 

Shoreline 227.31 km  

Level (of the sea level) 81.4 m 

 

In the early 1970s Lake Vesijärvi was badly contaminated by the strong 

wastewater load from the City of Lahti and the industry. The wastewater load 

from the city was removed in 1976, and industrial effluents by 1979, but still the 

level of eutrophication remained harmfully high. The lake deteriorated further in 

the 1980s as a result of massive blue-green algal masses. Oxygenation was used in 

1978-1984 with poor results. Although a significant part of the external load had 

been removed, the lake ecosystem was badly shaken, and it takes a long time to 

recover. (Päijät-Hämeen Vesijärvisäätiö 2014b.)    

The Lake Vesijärvi project started in 1987 with goals to get rid of harmful blue-

green algae mass occurrences, and to return the lake to a level that is good enough 

for the most demanding fishermen and other recreational users. At the same time 

with restoration measures, the lake was studied diligently. Little by little, the blue-
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green algae blooms disappeared, the water quality improved, and the fish stocks 

diversified and recovered. The Lake Vesijärvi project was a fine example of 

combining the objectives of water conservation and fishery management 

efficiently in the same project. Authorities, experts and active citizens found each 

other and worked together. (Päijät-Hämeen Vesijärvisäätiö 2014b.)    

Research on Lake Vesijärvi continued with EU funding (LIFE for Lake Vesijärvi) 

during the period of 1996 to 1998. The state of the lake began to deteriorate again 

in the late 1990s, and in August 2001 and 2002, there were extensive amounts of 

blue-green algae once again. A new project (Lake Vesijärvi II)  was needed in 

order to continue the recovery of the lake. In 2002-2006 the state and load of the 

lake was monitored and controlled more. (Päijät-Hämeen Vesijärvisäätiö 2014b.)    

The Lake Vesijärvi Advisory Board began to consider safeguarding the continuity 

of restoration and management in Lake Vesijärvi and other waters in summer 

2006. The Lake Vesijärvi Foundation was established in 2007 by the City of 

Lahti, the municipalities of Asikkala and Hollola, and organisations Esan 

Kirjapaino Oy, Kemppi Oy and Lahden Teollisuusseura ry. Water management 

and monitoring is carried out in collaboration with Lahti Region Environmental 

Services, ELY Centre for Häme, Päijät-Hämeen kalatalouskeskus ry, ProAgria 

Häme ry, the Finnish wildlife Agency, Vesijärven kalastusalue ry, Nastolan 

kalastusalue ry and Vesijärven ystävät ry. (Päijät-Hämeen Vesijärvisäätiö 2014b.)   

The Lake Vesijärvi Foundation combines public and private resources to secure 

funding for research, maintenance, and management efforts. It also aims to 

improve the general public’s awareness of Lake Vesijärvi and to promote all 

efforts to improve its water quality. The foundation enables a long-term plan for 

management efforts and research, and a funding programme for its 

implementation. The funds raised are administered by the foundation and 

distributed to organizations responsible for the implementation. Grants and 

subsidies are also awarded, and education and information efforts promoting 

conservation are supported and promoted. A third of the annual funding (one 

million euros) is administered by the City of Lahti, and two thirds by the Lake 

Vesijärvi Foundation. Approximately 70 % of the funding comes from 
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municipalities, and 30 % from companies, other organisations and private donors. 

(Päijät-Hämeen Vesijärvisäätiö 2014b.)   

The ecological status of the Kajaanselkä Basin has been classified as good, and 

other parts of Lake Vesijärvi as moderate. A good status is expected to be reached 

by 2021. (Häme Centre for Economic Development, Transport and the 

Environment 2010.) The objective of the Lake Vesijärvi management programme 

(2012-2015) is to maintain the Kajaanselkä Basin in its good condition, reach a 

good status also in other parts of the lake and ensure a versatile recreational value. 

Clear and clean water, no harmful algal blooms, a rich variety of fish species, and 

a large populations of fish for recreational purposes are other goals, as well as 

having enough water plants in appropriate places and good beaches for 

swimming.  The programme also aims to prepare for new threats, of which the 

most important is the climate change. (Päijät-Hämeen Vesijärvisäätiö 2014b.) 

The management procedures include management fishing, oxygenation, mowing 

of aquatic plants, dredging, improvements in the cultivation methods, establishing 

buffer zones, construction of wetlands and sedimentation ponds, controlling 

agricultural runoff, improving wastewater treatment in sparsely populated areas, 

and reducing the stormwater load. Studies to provide guidelines for additional 

activities, such as monitoring and communication efforts, are also part of the 

management programme. (Päijät-Hämeen Vesijärvisäätiö 2014b.) 

In 2013, water quality was monitored by five continuous monitoring stations in 

the Enonselkä Basin, Vähäselkä and the Paimelanlahti Bay. The status of fish and 

benthic animals, and the effects of oxygenation on the release of methane and 

carbon dioxide from the lake were examined. The Enonselkä Basin was 

oxygenated at nine stations, and the deeps remained oxygen-rich. 10 000 juvenile 

eels were stocked to Lake Vesijärvi, and the management fishing catch was 

159 000 kg. The Kymijärvi power plant’s heating load into Lake Vesijärvi has 

also been monitored, but no observable disturbance in the lake has been detected. 

(Lahti Region Environmental Services 2014, 16-17.) 
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3.1.2 Lake Kymijärvi 

Lake Kymijärvi is a large (6.47 km
2
), but mostly shallow lake in the Kymijoki 

River watercourse, and it is located about 5 km to the east of the city center of 

Lahti (Järviwiki 2014). The basic information about the lake is presented in Table 

3. The lake is distributed nearly midway between the City of Lahti and the 

municipality of Nastola. Waters from Lake Alasenjärvi flow along the River 

Potilanjoki to Lake Kymijärvi. The drainage area of theRiver Potilanjoki is 17.4 

km
2
, which is over 40 % of the whole drainage area of Lake Kymijärvi. As part of 

the Arrajoki route, Lake Kymijärvi’s outlet river Kyynärönoja goes to Lake 

Kärkjärvi in Nastola and after that waters fall through many lakes to the River 

Kymijoki. (Keto 2006, 8.) 

 

TABLE 3. Basic hydrological information on Lake Kymijärvi (Järviwiki 2014). 

Surface area  6.47 km
2
 

Drainage area 42 km
2
 

Mean depth 2.84 m  

Maximum depth 10.06 m  

Volume 18 355 900 m
3
 

Shoreline 24.74 km 

Level (of the sea level) 92.2 m 

 

 

Lake Kymijärvi deteriorated significantly in 1966, when the sludge from the 

Kolava landfill flowed into the lake since the embankment dam broke. In the 

1970s the lake showed signs of eutrophication and the increase in internal load led 

to a strong acceleration of eutrophication. In the late 1970s and the early 1980s the 
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oxygen concentration in the hypolimnion fell to very low levels, especially during 

the end of winter stratification. In the beginning of the 1980s the deterioration 

came to a stop after extensive water protection measures. The oxygen situation 

deteriorated again in the end of the 1990s, and has improved and deteriorated 

alternately in the 2000s. Development in the water quality seemed to be better in 

the early 2000s, because of water conservation measures. The external load has 

been reduced significantly from the peak years of the 1970s, and attention is also 

drawn to the internal load. Despite the signs of recovery, the situation in Lake 

Kymijärvi has not permanently improved. (Keto 2006, 8-11.) The status of Lake 

Kymijärvi was classified as moderate in 2010, and a good status is expected to be 

reached by 2027 (Häme Centre for Economic Development, Transport and the 

Environment 2010, 9). 

Management procedures for the period from 2004 to 2013 have been agreed by 

Lahti Region Environmental Services, the City of Lahti’s Land Use and 

Municipal Engineering departments and the Koiskala Fishing Association. The 

management measures include removal of aquatic plants, management fishing, 

stocking of predatory fish, construction of sedimentation ponds and wetlands and 

chemical precipitation of phosphorus. In 2013, water quality was monitored and 

an aquatic vegetation report was prepared. Lake Kymijärvi’s Rekolanpohja bay 

was oxygenated at one station. (Lahti Region Environmental Services 2014, 16.)   

3.1.3 Lake Alasenjärvi 

Lake Alasenjärvi is located in the Ahtiala district, about 6 km to the northeast 

from the city center of Lahti. This rather deep lake has clear water and its water 

quality is one of the best among the small lakes in Lahti. Because of the long 

retention period (Table 4), nutrients accumulate into Lake Alasenjärvi, making it 

sensitive to loading. The shores of the lake are fully built. (Keto 2006, 4.) 
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TABLE 4. Basic hydrological information on Lake Alasenjärvi (Keto 2006, 

Järviwiki 2014). 

Surface area 2.72 km
2
  

Drainage area 15 km
2
 

Mean depth 5.9 m 

Maximum depth 15 m 

Volume 17 000 000 m
3
 

Shoreline 12.12 km 

Level (of sea level) 95.4 m 

Mean retention period 5.3 years 

 

The nutrient levels in Lake Alasenjärvi have risen slowly for a very long time, but 

the consequences of eutrophication occurred only in the 1970s. In the turn of the 

1970s and 1980s, the status of the lake improved as a result of external load 

reduction. However, blue-green algae blooms and oxygen depletion continued 

again during the 1990s. Since then the external load has been reduced and 

management fishing has been complemented with stocking of predatory fish. 

Higher water plants, which harm the recreational use, have been mowed. (Keto 

2006, 4-7.) In 2010 the status of Lake Alasenjärvi was classified as good (Häme 

Centre for Economic Development, Transport and the Environment 2010). 

3.1.4 Smaller lakes and ponds 

Lake Joutjärvi (0.4 km
2
) is located near the center of Lahti, and gets its water 

mainly from the Salpausselkä Ridges as groundwater. The catchment area is 1.6 

km
2
. The waters fall into Lake Vesijärvi through the River Joutjoki. Bad algae 

problems occurred in the 1960s and again in 1987, 1989, 1991, 1994 and 2004, so 



32 

the problems with eutrophication are essential in the lake’s recent history. A fall 

in the visibility depth during the ice-free period was also a sign of the degradation 

after the late 1980s. The theoretic retention period of Lake Joutjärvi is quite long 

(around 4.3 years), but the lake is shallow (mean depth 3.4 m, maximum depth 5 

m), which allows the mass of water to be easily mixed during the ice-free season. 

The situation is worse in the winter, when the ice cover prevents wind-induced 

mixing of the water. After the beginning of the 1980s, there has not been any 

major problems with oxygen. In some years, the internal load seems to be the 

cause for the algal blooms, while in other years it is mainly heavy rain water that 

brings the load. On the other hand, there are many years when Lake Joutjärvi has 

managed to avoid algae problems and the water has been relatively clear. (Keto 

2006, 12-15.) 

Lake Merrasjärvi (0.26 km
2
) is located in the north of the City of Lahti and its 

waters fall along the Merrasoja ditch into Lake Vesijärvi. The catchment area is 

4.3 km
2
. Among the lakes of Lahti, Lake Merrasjärvi is exceptionally rich in 

humus and its water is dark due to the swampy soil surrounding the lake. The lake 

is very shallow (mean depth 1.5 m, maximum depth 2.5 m) and its water mass 

changes quickly (theoretic retention period 0.5 years). Due to the shallowness of 

the lake, actual stratification does not form during the summer, and the entire 

water mass is generally uniform and oxygen-rich. The biggest problem is caused 

by very dense aquatic vegetation, which consumes the dissolved oxygen when 

decomposing in the winter. Oxygen depletion occurred in the winter of 1975-1976 

and again in the beginning of the 1980s. In the mid 1980s, problems with 

eutrophication increased. The nutrient concentrations increased especially in the 

1990s, and at the same time higher aquatic vegetation increased further, causing a 

danger of invasion by aquatic plants. Over the years there has been a great 

variation in the algae species, but no significant problems with blue-green algae. 

Improvement of recreational opportunities in Lake Merrasjärvi and the 

surroundings was recognized as a separate project in the city's environmental 

program in 1996. (Keto 2006, 16-18.) 

Lake Salalammi (0.38 km
2
) is located in the northeast corner of the city of Lahti, 

and is divided between three municipalities, Lahti, Nastola and Hollola. Its 

maxiumum  depth is 10 metres. Lake Salalammi has the best water quality of the 
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lakes in the Lahti region. The load has been relatively low, but there is more 

abundant year-round habitation than before, and the lake has not completely 

avoided the cultural influences which cause eutrophication. Observed oxygen 

deficit in the end of the summer is a sign of sensitivity to eutrophication. The 

amounts of algae have been quite low, so Salalammi can still be considered a low-

yielding lake. Eutrophication has been increasing, and the development in the 

quality of the water has been a cause for concern. However, water conservation 

has improved, and sanitation of the shoreline real estates was inspected in 2005. 

(Keto 2006, 25-26.) 

Lake Pikku-Vesijärvi (0.05 km
2
) used to be a cove of Lake Vesijärvi until the end 

of the 1860s. A railway track bed was built, which separated it from Lake 

Vesijärvi, but the water exchange access remained. Lake Pikku-Vesijärvi became 

a smelly waste pool during the years 1919 to 1931, when even two thirds of the 

city’s untreated wastewater was discharged into the lake. Occasional wastewater 

overflows contaminated the lake even in the beginning of the 1980s. The water 

was turbid and had musty odors. Stormwater drainages brought nutrients and oil 

into the lake. The nutrient consentrations have been very high, and during the 

years a sludge layer of more than half a meter was generated. In 1996 it was 

decided that Lake Pikku-Vesijärvi would be remediated. (Keto 2006, 27-28.) 

Palolampi is a small pond (surface area 0.01 km
2
, maximum depth 2.8 m) located 

approximately in the geographical center of Lahti, in the Kiveriö district. At the 

southern end, there is a small lush wetland area, whereof a creek is flowing to the 

pond. From the northern end the water is flowing through the River Joutjoki to 

Lake Vesijärvi. There are water quality observations from the years 1979 and 

1983, but the monitoring has concentrated on the 1990s. There has not been any 

changes in water quality since the end of the 1970s. Because of road salt the water 

is relatively hard and it has high ionic strength. Eutrophication is not a direct 

threat to the pond, which is the result of an effective water exchange, among other 

things. (Keto 2006, 33.) 
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3.1.5 Kettle holes 

Likolampi (0.023 km
2
) is a deep kettle hole (mean depth 3.8 m, maximum depth 

10 m) located on the west side of Lahti. It was once used for soaking of flax, 

which increased the pond’s nutrient levels and reduced its oxygen economy. The 

catchment area was renovated in 1977, but it did not improve the state of 

Likolampi, since eutrophication had already progressed to a self-sustaining level. 

Likolampi is the most popular place for swimming in the Lahti region. Anoxia 

was first discovered when Likolampi became part of the monitoring programme in 

winter 1981. The reduced oxygen situation led to increased eutrophication and 

algal blooms.  (Keto 2006, 19-21.) 

The deep kettle hole Mytäjäinen (0.02 km
2
) is located in the middle of Lahti, next 

to the intersection of the old Helsinki road and Highway 12. Sandy beaches make 

it a popular swimming place. Because of its sheltered location and considerable 

depth (mean depth 3.5 m, maximum depth 11 m), the mass of water does not mix 

completely with each turnover. The water column is strongly stratified and 

hypolimnion below about 8 meters can be completely anoxic all year round. In the 

beginning of the 1970s Mytäjäinen was severely affected by eutrophication and 

algal blooms. Variation in water quality over the years has been observed, which 

indicates that the condition is unstable, and even small disturbances can cause 

drastic changes. (Keto 2006, 22-24.) 

Valkealampi (0.015 km
2
) is located in the Kunnas district, in the center of the 

ridge. This deep kettle hole (maximum depth 10 m) used to be clear and low in 

nutrients, but eutrophication began to appear in the end of the 1980s. Between 

1991 and 1992, users of the area were concerned about the state of the pond and 

appealed about the algal blooms to the city authorities. When the environmental 

protection office started to monitor the water quality in 1992, the state of the pond 

was already very weak. The cause of problems was at least partially the eastern 

bypass road, which was completed in 1986. Clean groundwater was no longer 

able to flow to Valkealampi. (Keto 2006, 30-31.) 

Häränsilmä (0.01 km
2
) is a small kettle hole located in Salpausselkä, next to the 

Lahti Sports Centre. Its maximum depth is 4.5 meters. Häränsilmä was protected 
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as a nature reserve in 1983 and it belongs to the Salpausselkä master plan area 

(established in 1994), which ensures the preservation of the natural environment. 

It will become overgrown in time if this is not prevented by removing the moss. 

Swampy soil releases anoxic leachate, which creates anoxia during winters. This 

in turn maintains eutrophication and promotes invasion by aquatic plants in the 

pond. (Keto 2006, 32.) 

Sietikka (0.01 km
2
) is a small, oligotrophic and clear kettle hole, which is located 

in the eastern edge of Lahti, in the forest area of Koiskala. The maximum depth is 

2.8 metres. There is no settlement or other activities causing load, and it is the 

only studied kettle hole in Lahti that is not suffering from eutrophication. 

Airborne sulphur and nitrogen deposition causing acidification has been a threat, 

but limitation of emissions has decreased the acid deposition and water bodies 

have recovered. There are only five water quality observations from Sietikka from 

1992, 1993 and 2005. (Keto 2006, 33.) 

3.1.6 River Porvoonjoki 

The River Porvoonjoki originates from the brooks of the southern slope of the 

First Salpausselkä, and it meanders to the Gulf of Finland. The River Luhdanjoki 

is part of the River Porvoonjoki main stream, which flows over a ten kilometre 

distance through Nostava, Hollola municipality and Luhtikylä, Orimattila 

municipality. The Luhdanjoki nature reserve is located in the northern end, at the 

border of Lahti and Hollola. (Lahden seudun ympäristöpalvelut 2014a.) The 

headwater area of the River Porvoonjoki river basin can be seen in Figure 5.  
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FIGURE 5. River Porvoonjoki area (left) and River Koskenkyläjoki area (right), 

red line = boundary of river basin, black line = municipality border (Häme Centre 

for Economic Development, Transport and the Environment 2010). 

 

Basic information about the River Porvoonjoki is presented in Table 5. The 

largest tributaries are Palojoki, Puujoki and Vähäjoki, and in Lahti the Vartio-oja 

brook flows into the river. The height difference of the main stream between Lahti 

and Porvoo is 68 meters. During the years 1963-1988 (in Askola municipality, 

Vakkola village) the average flow of the River Porvoonjoki was 11.7 m
3
/s, low 

flow 0.6 m
3
/s and peak flow 203 m

3
/s. (Ramboll 2013.) There are not many lakes 

in the Porvoonjoki river system. The biggest lakes are Lake Mallusjärvi (5.3 km
2
) 

in Orimattila municipality, Lake Isojärvi (3.0 km
2
) and Lake Sahajärvi (2.0 km

2
) 

in Mäntsälä municipality. There are 12 significant rapids, and seven rapids have a 

dam or a relic of a dam. (Henriksson, Myllyvirta, Vainio & Niemi 2013.) 
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TABLE 5. Basic data of River Porvoonjoki (Henriksson, Myllyvirta, Vainio & 

Niemi 2013). 

Length 143 km 

Catchment area 1 270 km
2
 

Average flow 11.7 m
3
/s 

Field percentage ~ 30 % 

Lake percentage 1.34 % 

 

The River Porvoonjoki drainage basin, and the current and previous waste water 

treatment plants are presented in Figure 6. The drainage area of 

Luhdanjoki/Porvoonjoki is 318 km
2
, and the upper part of Porvoonjoki is 638 km

2
 

(above Lahti, Lahti-Orimattila, Palojoki) (Häme Centre for Economic 

Development, Transport and the Environment 2010). Municipal wastewater load 

from wastewater treatment plants of Lahti, Orimattila and Nastola is focused on 

the upper course of the River Porvoonjoki. Tributaries Hahmajoki in Hollola 

municipality, Vähäjoki in Orimattila municipality and Palojoki in Nastola 

municipality have also been affected by the wastewater load. Natural leaching and 

especially non-point pollution like cultivation are also affecting the quality of the 

water in the River Porvoonjoki. (Ramboll 2013.)  
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FIGURE 6. River Porvoonjoki drainage basin, areas of drainage sub-basins, and 

the current and previous final effluent discharge points (1-11).  

Wastewater treatment plants:  

1. Herrala, Hollola (since 2011 treated in Ali-Juhakkala),  

2. Tuuliharja, Orimattila (until 2008),  

3. Salpakangas, Hollola (since 2007 treated in Ali-Juhakkala),  

4. Ali-Juhakkala & Kariniemi, Lahti,  

5. Vääräkoski, Orimattila,  

6. Nastola,  

7. Pukkila (Naarkoski until 2013),  

8. Vakkola, Askola,  

9. Monninkylä, Askola (since December 2007 wastewaters from Vakkola and 
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Monninkylä to Hermanninsaari, Porvoo),  

10. Kerkkoo, Porvoo (since January 2011 wastewaters to Hermanninsaari, 

Porvoo),  

11. Kokonniemi, Porvoo (out of use since 2002),  

x. Discharge point for urban wastewater. (Henriksson & Myllyvirta 2008.)   

 

The quality of water and state of the fish fauna is monitored in accordance with 

the monitoring program. Two aeration dams are used to ensure sufficient oxygen 

concentration (> 4 mg O2/l) in the river section between the Ali-Juhakkala and 

Virenojankoski rapids. During the low flow periods (winter and summer), dilution 

water is conducted from Lake Vesijärvi to ensure the minimum flow of the river 

(at least 1 m
3
/s without wastewater discharge) and the oxygen concentration, and 

to flush the waste water discharge tunnel. (Lahti Aqua 2014.) 

The main problems in water quality are high nutrient and solid contents and poor 

hygienic water condition. Total phosphorus content has decreased since the late 

1970s to the early 1990s, mainly because of lower phosphorus load from the 

wastewater. Phosphorus concentrations have remained more or less unchanged 

after the first half of the 1990s. Total nitrogen content increased significantly until 

1995 due to increased volumes of wastewater. Nitrogen concentrations decreased 

in the 2000s, when the denitrification based nitrogen removal started to work in 

Lahti. Ammoniacal nitrogen concentration has also decreased in the 1990s. 

Hygienic condition has remained poor or inadequate in the whole river bed.  

Water quality weakened below the wastewater treatment plants of Lahti at times 

when flushing was done twice a week at Kariniemi. Since 1995, the flush water 

has been conducted to the river through an equalizing tank. (Henriksson & 

Myllyvirta 2013.) 

In 2010, the ecological status of the River Luhdanjoki/Porvoonjoki (17 km) 

between village Luhtikylä (Orimattila municipality) and village Okeroinen 

(Hollola municipality) has been classified as good, and the upper part of the River 

Porvoonjoki (32 km) between Okeroinen and Orimattila has been classified as 
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moderate. A good status is expected to be reached by 2027. (Häme Centre for 

Economic Development, Transport and the Environment 2010.)  

3.2 Groundwater 

The City of Lahti is close to one of Finland's largest areas of groundwater, which 

is formed by the Salpausselkä Ridge and the longitudinal ridges joined to it. That 

is why protection of groundwater is a major priority in Lahti. (City of Lahti 

2014c.) All the tap water in Lahti is good quality groundwater, for which the city 

is nationally famous for. Most of the groundwater in Lahti is formed in the First 

Salpausselkä, and also Renkomäki and Kunnas are important groundwater areas. 

Part of the groundwater is formed from Lake Vesijärvi through infiltration into the 

Salpausselkä. A bedrock rift in almost north-south direction cuts through Lahti, 

and transports groundwater from the north to Laune. (Lahden seudun 

ympäristöpalvelut 2014b.) 

Lahti’s groundwater areas, formation areas and springs are presented in Figure 7, 

and the surface area and yield of those groundwater areas are presented in Table 6. 

There are six groundwater areas in Lahti, five of which (Lahti, Renkomäki, 

Kolava, Kunnas and Takkula) belong to the first class (areas important for water 

supply) and one (Koiskala) to the second class (areas suitable for water use) 

(Mäyränpää ed. 2012). 37 of the 55 springs in the inventory were found, and 17 of 

them were in a natural state. (Lahti, Tekninen ja ympäristötoimiala, Valvonta- ja 

ympäristökeskus 2005). 
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FIGURE 7. Groundwater areas (light blue), groundwater formation areas (dark 

blue) and springs (U) in Lahti. Class I: areas important for water supply, class II: 

areas suitable for water use, class III: other groundwater areas (partially copied 

from a groundwater map, City of Lahti 2013.)  

 

The quality of groundwater in the Lahti region has remained mostly good, but the 

water is threatened by many factors. In the 1980-1990s the greatest threat to 

groundwater was road salt, and in the 1990-2000s solvents and herbicides. Also 

usage, storage and transport of petroleum products and various chemicals creates 

a constant risk to groundwater quality. (City of Lahti 2014b.) The essential basis 

for groundwater protection is groundwater pollution prevention, as well as the 

Environmental Protection Act and the Water Act permit systems (Häme Centre 

for Economic Development, Transport and the Environment 2010). 
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TABLE 6. Surface areas and yield of the groundwater areas in Lahti (from OIVA 

2012 in Mäyränpää ed. 2012, 16). 

The total surface area of groundwater areas 58 km
2
 

The total surface area of groundwater formation area  30 km
2
 

Percentage of the groundwater area from the total surface 

area of the municipality  

37 % 

Approximation of the amount of groundwater formation  35 280 m
3
/d 

 

A common regional groundwater protection plan for Hollola, Lahti and Nastola 

was launched in 2010, and approved in 2012. The plan presents potential risks to 

groundwater and recommendations for how the risks can be minimized or 

prevented. An operational programme for groundwater protection is the main part 

of the protection plan, and a regional groundwater working group monitors the 

implementation of it. (Mäyränpää ed. 2012.) 

The state of Lahti and Takkula groundwater areas are classified as poor, others are 

in a good state (Table 7). Concentrations of pesticides, solvents and fuel additives 

above the drinking water limit, among other things, have been found from part of 

the Lahti groundwater area. Takkula has been classified as poor because of the 

fuel additive concentrations. At times, iron consentration has also exceeded the 

water quality recommendations of drinking water. Increased levels of pesticides 

have been found in Kolava and increased levels of sulphate in Renkomäki. 

(Mäyränpää ed. 2012) 
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TABLE 7. Classified groundwater areas in the City of Lahti (Mäyränpää ed. 2012, 

18). 

Groundwater 

area 

Total 

surface 

area km
2
 

(formation 

area km
2
) 

Groundwater 

formation  

m
3
/d 

Quality of 

water 

Other 

Lahti 

(0439801) 

40.36 

(19.95) 

30 000 Poor 

(pesticides, 

solvents, 

fuel 

additives) 

Pumping stations: 

Jalkaranta, Riihelä, 

Kärpänen, Laune, 

Felix Abba Oy Ab, 

Polttimo Oy, 

Sports Centre (out 

of use), Laune (out 

of tap water use 

since 2000) 

Groundwater risk 

area  

Kolava 

(0439805) 

3.05 (2.18) 1 200 

 

Good 

(pesticides) 

Groundwater risk 

area 

Kunnas 

(0439851) 

6.29 (3.64) 1 200 Good Pumping station: 

Kunnas 

Renkomäki 

(0439802) 

6.19 (3.45) 2 500 

 

Good 

(sulphate) 

Pumping station: 

Renkomäki 

Groundwater risk 

area 

Takkula 

(0439852) 

0.85 (0.42) 160 

 

Poor (fuel 

additives, 

iron) 

Groundwater risk 

area 

Koiskala 

(0439804) 

0.76 (0.45) 220 Not 

classified 

 

 

Lahti Aqua Oy is responsible for water supply and sewerage services in Lahti. It 

takes water from seven groundwater pumping stations, which are Jalkaranta, 

Kunnas, Kärpänen, Renkomäki, Riihelä, Laune and the Sports Centre. Laune and 
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the Sports Centre have been out of tap water use since 2000, because of increased 

concentration of pesticides. Water has being pumped from these stations to clean 

the impurities from the groundwater body and to ensure that the groundwater table 

does not rise too high. Water is also taken for industrial processes and for cooling 

real estates. Other stations are Felix Abba Oy Ab, Levo cemetery, Polttimo Oy 

Fennia, Polttimo Oy Harvasaari and Uponor Oy. The total abstraction of water in 

2010 was 15 978 m
3
/d. (Mäyränpää ed. 2012.) 
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4 EXPERT INTERVIEW 

4.1 Conducting the interview  

The material about Lahti has been mainly collected from the webpages of Puhdas 

Vesijärvi (Päijät-Hämeen Vesijärvisäätiö) and the City of Lahti. In addition to all 

the other existing data, it was decided to conduct an interview with experts in the 

water protection field. The hope was to get insider information and insight about 

the most important issues related to water protection from long-term experts in the 

field.  

This qualitative research was implemented by a face-to-face interview. Two 

experts from the water protection field were selected for the interview, and they 

were interviewed at the same time. The interview was carried out in December 

2014 at the office of one of the interviewees, Ismo Malin, who is the Water 

Protection Manager in the Lahti Region Environmental Services. The second 

interviewee was Juha Keto, retired limnologist, who was former Water Protection 

Manager in the City of Lahti and has done his life’s work in water protection.  

The interview was documented with a tape-recorder and also by taking notes. The 

duration of the interview was about two hours. The interviewees told freely about 

the research issues. The answers to some of the interview questions were more 

detailed and extensive than required, and, on the other hand, some of the questions 

were dealt with less.  

4.2 The interview questions 

The interview included 18 open questions concerning problems, aims, research, 

methods, targets and achievements of water protection in Lahti during the last five 

decades.  Two of the questions dealt with the Geographic Information System 

(GIS) and one question with water sampling. Also the changes in legislation, as 

well as stormwater and future challenges were covered. The interview was 

conducted in Finnish, and the questions were: 
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1970-1980 

1. What were the main problems and objectives of water protection in the 

1970s and 1980s? 

2. How were the bodies of water studied? 

3. How were the bodies of water restored? 

4. What were the main research and restoration targets? 

5. What kind of results were achieved? 

1990 

6. Did water protection develop from the earlier in the 1990s, and if so, how? 

7. What did studies focus on? 

8. Which were the main restoration methods and targets? 

9. When and how did people begin to pay attention to stormwater? 

10. What were the most significant achievements in water conservation? 

2000 

11. How has water conservation been in the 2000s? 

12. How has legislation and its changes affected the water protection? 

13. What are the most significant achievements related to water protection in 

Lahti? 

14. How effective have the water projects targeted to the Lahti region been?  

15. What do you think are the key future challenges for water protection? 
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GIS, sampling 

16.  When and how have the geographic information systems (GIS) been used 

for water protection? 

17. What is the future role of  geographic information systems (GIS) in water 

protection? 

18. Has water sampling changed, and if so, how? 



48 

5 INTERVIEW MATERIAL AND OTHER COLLECTED INFORMATION 

5.1 The main problems and objectives of water protection  

Lake Vesijärvi had experienced an extensive development of contamination for a 

long time, since the early 1900s onwards. A petition to the Senate was collected in 

1908, where 3,000 people out of the 5,000 inhabitants in the City of Lahti wrote 

that the Fellman pulp mill had to be closed, because it was causing water 

pollution. At that time the mill was in the municipality of Hollola, so the 

inhabitants of Lahti were not able to influence it, and therefore they appealed to 

the Senate and not to the city council or the city's own body. Lake Vesijärvi had 

already changed to a nutrient-rich lake dominated by blue-green algae. (Keto 

2014.) 

The waste water was not properly cleaned in the 1960s, which caused problems 

with pollution, hygiene and oxygen. The problems occurred mostly during the 

winters, and the fish often died in the late winter. In the 1960s the forest industry, 

mainly through the pulp and paper mill effluents, caused acute problems. In the 

late 1960s attention was drawn to urban, municipal wastewater, and people began 

to insist on its cleaning. (Keto 2014.)  

In the 1970s the term water contamination or pollution was used, and the 

problems were acute. Mechanical and biological waste water treatment already 

existed, but there was no removal of phosphorus. The principle of the national 

water conservation program was that all waste water had to be treated with 

enhanced, third-degree cleaning, which also included the removal of phosphorus, 

by the end of the year 1975. The whole country followed through the program in 

the schedule, and Lahti got a treatment plant in 1975. It was believed that all of 

the water eutrophication and pollution issues are resolved, when phosphorus is 

removed. (Keto 2014.) 

It was a terrible shock to the River Porvoonjoki, when all the waste water from the 

northern part of the city was discharged into it. This was in addition to the poorly 

purified waste water of the southern part of the city that was already being 

discharged into the river. The Ali-Juhakkala waste water treatment plant was built 
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in 1960, and in 1980 it was upgraded to bring it to a modern level. The Kariniemi 

waste water treatment plant was a new facility, which led the waste water from the 

northern part of the city into the River Porvoonjoki. Still, the treated waste water 

was much dirtier than the water in the River Porvoonjoki. In addition, the plant 

did not initially work so well. (Keto 2014.) 

When the waste water was led through a waste water tunnel passing under the 

city, the solids accumulated in the tunnel and the tunnel had to be rinsed, twice a 

week at the time. It caused an emission cloud to the River Porvoonjoki, when 

around 40 000 m
3
 of dilution water passed through at a time. The dilution water 

caused high costs to the City of Lahti, since compensation had to be paid to the 

Kymijoki power plants, one and a half times the value of the lost hydroelectric 

power. Once the City of Lahti decided to stop the leading of dilution water and the 

tunnel began to be blocked up. After some weeks it was drained down, at the 

hottest time in summer of 1976. The black waste water cloud passed along the 

River Porvoonjoki, and all the fish up to the sea died. The smell of rotting fish and 

the waste water cloud itself was terrible. (Keto 2014.) After the event, rinsing 

became more frequent (Malin 2014).  

Around 1995 the Ali-Juhakkala post-sedimentation pool was completed. Water 

going to the wastewater tunnel is led through the equalization basin. Nowadays 

rinsing is done once every two weeks or less frequently. The purification of waste 

water is much more effective, since the formation of solids has decreased. The 

new permit condition is that both treatment plants, Ali-Juhakkala and Kariniemi, 

have to lead hygienised water through this same pool to the River Porvoonjoki. At 

the same time, the phosphorus emission limit value is reduced to 0.5-0.3 mg/l. 

The nitrogen load is so high that it can no more be purified in the treatment plants. 

The Ali-Juhakkala treatment plant cannot expand its area any more. New filtering 

based purification methods are being planned. If the volumes of the waste water 

grow, because the waste waters from the neighboring municipalities will be 

treated in Lahti, the new methods will be introduced. By filtration, the size of the 

molecules passing through can be determined, and the goal is to remove the 

hormones in the long run. (Malin 2014.) 
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There were a lot of other problems too. One special problem in Lahti in the 1970s 

was the Swimmer's itch. It had been on the shores for many years during the 

summer months, especially in all the smaller lakes. The cause, cercariae 

miradicium larvae, was cultivated in the laboratory, and its lifecycle and ecology 

were investigated. It was associated with specific water bird populations. The 

problem was eliminated, when the birds were eradicated, the beaches were 

cleared, the exchange of water was improved, and the bottom of the lake near the 

beach was built so that the molluscan intermediate hosts disappeared. (Keto 

2014.) 

In general, the protection of water was considered to be a loading issue, the 

removal of the loading from the watercourses. It was known that too much load 

was coming from all sides, even from the atmosphere. At that time, power plants 

in Lahti used the super heavy heating oil, which caused acidification in poorly 

buffered waters, and eutrophication in nutrient-rich, better buffered waters. The 

whole spectrum of problems was already known. (Keto 2014.) 

Not much attention was paid to the harmful substances in the 1970s, but for 

example mercury was already an issue in many places in Finland. The use of 

pesticides, DDT (dichlorodiphenyltrichloroethane) and others ended in the early 

1970s. (Malin 2014.) Harmful substances were encountered for example at the 

time when Lake Pikku-Vesijärvi began to be remediated. The city’s waste water 

treatment plant had been by the lake, and there were enormous DDT, PCBs 

(polychlorinated biphenyl) and heavy metal concentrations in the sediment. (Keto 

2014.) Pesticides and contaminated soils have recently been more of a problem in 

groundwater (Malin 2014). 

In the 1970s and especially in the 1980s, attention started to be drawn to the 

acidification (Malin 2014). Lake Salalammi acidified quite clearly, and there was 

a spring peak in Lake Alasenjärvi, when the melt water went in. The pH dropped 

rather low in the clean lakes. (Keto 2014.) 

During the 1980s, the main problem in the small lakes was the blue-green algae, 

which was caused by eutrophication. It was a chronic problem, which could not 

anymore be resolved by any of the basic water protection measures. (Keto 2014.) 
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The first problem that still continues with groundwater is salinisation, chloride 

concentrations, which is caused by road salting. At some point also solvents were 

found, and in the 2000s pesticides were found. Pesticides have been found from 

the groundwater for decades, making it a permanent problem. Almost any old 

herbicide, which was no longer used, was always found when the groundwater 

was analysed. The biggest problem was atrazine, which was one of the reasons 

why the Laune water intake was closed in 2001. Many other compounds like 

bromacil, hexazinone and many decomposition products of compounds exceeded 

the drinking water limit. For example the water intake of the sports center was 

stopped because of these compounds. The Laune water intake is intended to be 

brought into re-use, and pesticides are going to be removed from the water with 

the use of activated carbon. (Malin 2014.) 

Another problem with Lake Vesijärvi is groundwater extraction from the springs 

which have discharged into the lake. That had probably maintained the balance of 

the lake, but the springs have now been taken into the community water supply 

use. The only clean waters that could come from nature are groundwater and 

spring water. Also the Päijänne tunnel takes groundwater out from the catchment 

area. (Keto 2014.)  

Many of the water intakes, like Jalkaranta, are so close to Lake Vesijärvi that most 

of the water is lake water. More water is taken than the aquifer is forming. In the 

catchment area of the water intake, the average of 65% is lake water, so the 

situation is not as bad as you could think of just by looking at the map and the 

water intake amounts. Besides the clean water, temperature also has an effect on 

the lake. The cold water flows in, and during the summer it may improve the 

situation at the bottom of the lake. Probably the current conditions have changed, 

and also the stormwater and salt water from the urban area have an affect. A thin 

layer of salty water even prevents the sediment from recovering. (Malin 2014.) 

Nowadays there is a new problem with algae. At least in year 2014, Lake 

Vesijärvi was very clear throughout the summer, but in the autumn, there was a 

mass occurrence of diatoms. It completely prevented the management fishing and 

net fishing. It is not directly a problem of eutrophy, as it has been there for many 

years. The problem is the worst in the cleanest area, the Kajaanselkä Basin. It is a 
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major problem that the management fishing cannot be implemented full-scale as 

planned. (Malin 2014.) 

5.2 The monitoring programs  

Before the 1970s, there were no monitoring programs. Lahti was not a member of 

any of the 11 water protection associations, which were established after the 

Water Act came into force in the beginning of 1962. There was not any 

government institution (vesipiiri) in Lahti either. (Keto 2014.) 

In 1965 the Food Laboratory of Lahti City, which was later called Research 

Laboratory, began to make water analyses for household waters, and 

bacteriological and hygiene studies for bathing waters. Household water methods 

were also used to analyse the waters of river systems, but the monitoring 

authorities noticed that the results were wrong. High values of phosphorus and 

small values of nitrogen were obtained, and it always seemed that nitrogen was 

the limiting factor when the nutrient ratio was calculated. (Keto 2014.) 

The limnologist office was founded, and Juha Keto was hired in 1975. The first 

task was to set up more accurate methods for the laboratory and to start using 

those research methods. Also monitoring programs had to be created for Lahti’s 

waste waters and for the River Porvoonjoki, where the waste water was 

discharged into. (Keto 2014.) 

Lake Vesijärvi was being monitored, because the Kariniemi waste water treatment 

plant and the Kymijärvi power plant were obliged to observe the effects of their 

water uses. There was a demand to dilute the River Porvoonjoki with the water 

from Lake Vesijärvi, which created the monitoring of the dilution water, and the 

use of cooling water resulted in the monitoring of the cooling water. These two 

were combined to the Lake Vesijärvi monitoring program, which started in 1976. 

A  fishery impact monitoring program was also required. Monitoring systems 

were also created to some of the snow dumps, to study how the melting of snow is 

affecting. (Keto 2014.)  

The mandatory monitoring of Lake Vesijärvi is thorough and extensive. Follow-

up efforts have been made, and Lahti Aqua Oy has invested in the Lake Vesijärvi 
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Foundation and the program, as has Lahti Energia Oy. There has been financing 

for monitoring, research and management measures. (Malin 2014.) 

The Lahti Research Laboratory, where mandatory monitoring was done, was 

subject to public supervision because of its status as a water research institute. 

According to the Environmental Protection Act, The Finnish Environment 

Institute (SYKE) approves the water conservation facilities. The laboratory was a 

city organization until the year 2003, and then after various privatization 

processes it was moved for Ramboll. The laboratory is now called Ramboll 

Analytics. Little by little, this has happened to the municipal laboratories in the 

whole of Finland. (Malin 2014.) 

The intensive groundwater monitoring started in 1989, and it was expanded in the 

early 1990s. Samples started to be taken from the water supplies and also from the 

wells around the water supplies. This gradually became a program, which has 

continued until now. (Keto 2014.) There is a project where joint monitoring is 

made for the entire operating area from Hollola to Nastola. There are 650 

observation tubes (Figure 8), which provide a network for almost the entire area, 

and also Lahti Aqua is monitoring the groundwater. It would make sense for 

different operators to participate in the monitoring from any of the existing tubes 

and to make only one report together. (Malin 2014.) 
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FIGURE 8. Installation of the groundwater observation tube in the Salpausselkä 

Ridges, Nastola (Lahti Region Environmental Services 2010). 

5.3 Measuring the water quality 

Mandatory monitoring forms the basis of water quality monitoring. Lahti Aqua 

Oy and Lahti Energia Oy are responsible for the mandatory monitoring of Lake 

Vesijärvi. Lahti Region Environmental Services is complementing the monitoring 

by taking samples from Vähäselkä Basin, and Paimelanlahti and Laitialanselkä 

Bay. In addition, the most significant ditches that fall into the lake are being 

monitored. (Päijät-Hämeen Vesijärvisäätiö 2015a.)  

An automatic measuring station network complements the water monitoring. An 

automatic measuring station was launched in the summer 2004 in Lankiluoto 

(Enonselkä Basin) at Lake Vesijärvi (Keto 2014, Malin 2014). After that, 

automatic measurement has been extended. There are five lake stations in 

Enonselkä Basin (Figure 9), and the University of Helsinki has one more station 

in Kajaanselkä Basin. They measure the quality of water in the open-water season. 

Measuring stations are also placed in three ditches (Purailanviepä, Myllyoja, 

Haritunjoki), and there is one stormwater monitoring station in the Lahti city 

center. (Malin 2014.) 
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FIGURE 9. One of the measuring stations at the front of the city of Lahti (Lahti 

Region Environmental Services 2010).  

The measurement network is being developed so that one station will be changed 

to an elevator, which is there during the summer and winter. One probe moves up 

and down, and measures different variables from the whole water layer. (Malin 

2014.) The water's oxygen content, temperature, electrical conductivity, the 

amount of incoming solar radiation, as well as chlorophyll a fluorescence are 

being measured by a year-round monitoring station. It was installed into the 

Lankiluoto deep in Enonselkä Basin in October 2015 (Figure 10). The new 

measurement station was designed in co-operation with the Lahti Region 

Environmental Services, the University of Jyväskylä and LakeVesijärvi 

Foundation, and it is a new type of measuring station even on the international 

scale. (Päijät-Hämeen Vesijärvisäätiö 2015c.) 
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FIGURE 10. Installation of the new automatic year-round monitoring station 

(Lahti Region Environmental Services 2015). 

 

Together with the open-water measurement stations and the monitoring programs, 

the new monitoring station  provides a comprehensive monitoring network. 

Collected data can be used in lake restoration, research, and teaching. In the 

future, the results will be freely available to everyone in the Internet. (Päijät-

Hämeen Vesijärvisäätiö 2015c.) 

Data of the automated measurement stations from the current season can be found 

from the webpages of Puhdas Vesijärvi (Päijät-Hämeen Vesijärvisäätiö 2015a). 

Some load monitoring results from the ditches and streams, and also from 

stormwater, can also be found.  

5.4 Remediation and management methods  

Restoration of waters started in the 1970s. In the late 1960s there was a Swedish 

Limnologist Sven Björk, who had  introduced “Sjö restaurering” in Skånes Natur 

and Vatten magazines, basics of how to remediate the contaminated waters and 

lakes. The main means at that time were oxidation, direct in-lake precipitation of 

phosphorus and removal of sediment or dredging. All of them started to be tested, 

except remediation dredging. In general, there was not much money for water 
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conservation measures, and really no project money. (Keto 2014.) Remediation 

and management measures which have been done in the lakes of Lahti are 

represented in Table 8. 

The real estates and the catchment areas of the lakes in Lahti were reviewed in the 

1970s. The health control department of the City of Lahti had nine health 

inspectors, and this labor force could be used to check all the properties in the 

catchment areas of all the lakes. A number of private houses and cottages had 

straight pipes into the lake. It was a vast task to check them all. For example in the 

Lake Alasenjärvi catchment area there were more than 600 properties, which were 

beyond the management of wastewater, and in the Lake Kymijärvi area there were 

around 440 such properties. (Keto 2014.) 

In Lahti, precipitation of phosphorus was already done  in Pond Mytäjäinen and 

Lake Merrasjärvi in the 1970s. It was found that it does work, but it is not a good 

method. Frequency and dosage would have to be increased constantly to keep the 

lake in order, and it is also very expensive. Softer, greener and cheaper ways were 

searched for all the time that would also be communal. Biomanipulation has a lot 

of those aspects, such as management fishing, spawning site restoration, mowing 

of reed beds, construction of fishing gear and voluntary cleaning. (Keto 2014.) 
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Table 8. Remediation and management measures in the lakes of Lahti (Keto 2006; 

Keto 2014 & Malin 2014). 

LAKE REMEDIATION/MANAGEMENT 

MEASURE 

YEAR(S) 

Alasenjärvi Renovation of the wastewater loading in riparian 

real estates 

1973 

Inspection and renovation of all sources of loading 

in the catchment area 

1975-1979 

Restriction on the use of fertilizers in the fields 1980 

Management fishing 1996- 

Intensified control of loading 1998-2000 

Joutjärvi Renovation of the riparian real estates 1975 

Removal of rainwater sewer 1978 

Management fishing 1999- 

Kymijärvi Inspection and renovation of all sources of loading 

in the catchment area 

1980-1981 

Biomanipulation/ecological remediation 1995-1997 

Ecological management 1998- 

Oxidation 2008- 

PHOSLOCK treatment 2012 

Likolampi Control and renovation of loading 1977 

Oxidation (approximately every two years) 1982- 

Velox Oxygen lime method 2002 

Merrasjärvi Control and renovation of loading 1975 

Chemical precipitation of nutrients 1976 

Oxidation (if necessary) 1982- 

Mowing of floating-leaf water plants 1994- 
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Management fishing 1995-1996 

Mytäjäinen Control and renovation of loading 1975 

Chemical precipitation of nutrients 1973, 1976, 

1982 

Oxidation (if necessary) 1986- 

Salalampi Inspection of wastewater management at riparian 

real estates 

2005 

Valkealampi Control of loading 1993 

Oxidation (every two years, since 2003 every 

winter) 

1993- 

Pikku-

Vesijärvi 

Removal of rainwater sewers (3 pcs) 1997-1998 

Pumping and freezing of bottom 1997-1998 

Removal of cultural sediment (58 000 m
3
) 1998 

Planting of salmonids and crayfish 1998-1999 

Opening of fishing park 1999 

Management fishing 1999-2001 

Algae control with barley straw 2004-2005 

Vesijärvi Removal of the City’s wastewater loading 1975-1976 

Renovation of the riparian real estates’ wastewater 1976 

Renovation of industrial wastewater 1978 

Lightening of waste loading in the catchment area 1978-1994 

Oxidation 1979-1984, 

2007- 

Biomanipulation/ecological remediation 1984-1994 

Ecological management 1994-2002 

Control of the loading in the catchment area 2003- 
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In the 1970s there was a strong belief that only by controlling the external load 

could the quality of polluted waters be improved, but that belief waned already in 

the late 1970s. There was a mathematical model of Lake Vesijärvi, which 

indicated that in three to four years from when the Kariniemi treatment plant starts 

to work, Lake Vesijärvi returns to its natural state. The first year 1976 was good, 

but year 1977 already began to differ from the prediction curve, and in the year 

1978 it seemed that the situation would get back even worse. Oxidation was 

started in 1979, and the situation improved. Then the red blue-green algae 

problems came in 1982, which was an incredible setback. Blood red and toxic 

algae (Planktothrix agardhii) were flowering under the ice. Oxidation was stopped 

in 1984, just to make sure that it was not attributable to the problem. (Keto 2014.)  

The money intended for oxidation, 300 000 marks, from the City of Lahti Water 

Works, was transferred to the ecological lake restoration experiments. 

Management fishing experiments began in 1984. Full scale biomanipulation 

began at Enonselkä in 1989, when money for the Lake Vesijärvi project was 

obtained in 1987. The biomanipulation worked surprisingly well in Lake 

Vesijärvi, and it became a good evidence of how the lakes may be renovated using 

this method. It spread first to Päijänne Tavastia, and then across the country, but 

of course it did not work in all the places. Biomanipulation can be used to 

improve the state and the structure of fish stocks and raise its value. In that sense, 

it is a good method. (Keto 2014.) 

the 1980s and 1990s were decades of ecological management or biomanipulation 

in Lake Vesijärvi. In the 1990s, biomanipulation expanded also to the small lakes, 

and at the same time winter oxidations were done.  (Keto 2014.) 

Biomanipulation-related fishing had started with trawling, a very strong and 

expensive, energy-intensive technology. In 1993 trawling was stopped and 

voluntary management fishing was started. At first voluntary work with the Lake 

Vesijärvi fishing district was mainly fyke net fishing, then seine fishing. In 1996 

the first own seine was obtained, and  fishermen began to make them voluntarily 

every year. Fyke net fishing gradually waned, because the catches began to 

decrease, and it was so sensitive to the weather. Voluntary trap making started in 

1993 and has continued to this day. From the beginning of 2000, people began to 
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make large quantities of fish traps as voluntary work. Now the fykes are in use 

again. Mowing (reed bed cutting) started in 1994. (Keto 2014.) 

Late autumn is the most effective time for seine fishing, when the water cools 

down below 10 degrees and the roaches get together (Figure 11). Seine fishing is 

also done in the winter, when the ice conditions allow. The situation is the same 

also in the small lakes, but the deeps in Lake Vesijärvi are good spots for seine 

fishing. Professional fishermen and voluntary fishing complement the 

management fishing. (Malin 2014.) 

 

 

FIGURE 11. Seine fishing catch at Lake Vesijärvi in November 2012 (Lahti 

Region Environmental Services 2012). 

 

In the 1980s, the small lakes were struggling with the blue-green algae problems. 

The renovation of the catchment area had already been done, so there were not so 

many tools left. A couple of oxygenators were purchased, and they were used in 
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alternate years in the lakes. Oxidations were carried out in the winter, and usually 

the lake did not need to be oxidized the next summer or winter, but on some 

following winters.  Oxygenators could also be transferred before the end of the 

winter to another lake. That is the way the oxygenators were recycled from one 

lake to another, and the equipment was sufficient. (Keto 2014.)  

The amazing improvement in the state of Lake Vesijärvi was a miracle. The lake 

brightened already in 1990, but 1991 was the first good year, when there were no 

longer notable blue-green algae problems. The good years continued until 1997, 

and good results were also achieved in other lakes. Little by little, the small lakes 

were treated with oxidation in such a way that they no longer had to be constantly 

oxidized. (Keto 2014.)  

Lake Kymijärvi, however, has not recovered yet (Keto 2014). The construction of 

the Karisto residential area affects the lake. Land use and municipal utilities have 

taken responsibility in Karisto. There is a management agreement from the early 

days of building, and Lake Kymijärvi has been taken care of since 2004. Money 

has been given to correct the harms caused by the construction, and now also the 

municipality of Nastola has provided funds for that. Quite similar methods have 

been used in Lake Kymijärvi than in Lake Vesijärvi. Oxidation was started in the 

deep of Rekolanpohja in 2009, and the lake and the loading ditches are being 

monitored. Management fishing has been done for a long time on a regular basis, 

and now there are attempts to further improve its efficiency, but the objective is 

not always achieved. (Malin 2014.) 

A new method was the PHOSLOCK treatment, which was used on Nastola’s side 

of Lake Kymijärvi in summer 2012 (Figure 12). The sediment was treated with a 

lanthanum bentonite mixture, which was hoped to control the internal load by 

keeping the phosphorus in the sediment. It certainly also had an impact on Lake 

Kymijärvi, but the external load is still high and it should be brought under 

control. (Malin 2014.) 
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FIGURE 12. PHOSLOCK treatment at Lake Kymijärvi in summer 2012 (Lahti 

Region Environmental Services 2012). 

 

Also Pond Likolampi needed other measures besides oxidation. Sediment in 

Likolampi was stirred with the Velox oxygen lime method (2002), and after that, 

there have not been any blue-green algae blooms, the water has remained clear, 

and there has not been any need for aeration (Malin 2014). Around one hectare of 

anoxic sediment was treated by fluffing the oxygen lime into the sediment with a 

broom. It has kept phosphorus in the sediment. (Keto 2014.) 

Chemical methods have also been used elsewhere. The aluminum chloride 

treatment has been used in ditches, and it has also been tried in Lake Matjärvi 

(Asikkala, Hollola, Kärkölä). Ferric sulphate has been used to treat water in ditch 

Upilanoja (Hollola) during the MELLI project. Really good results have been 

achieved there. The calcium peroxide treatment has also been tested in Lake 

Työtjärvi (Hollola). Chemical methods tend to be short-term solutions, but if the 

lake’s equilibrium can be turned and the external load is really under control, then 

it can definitely work. (Malin 2014.) 



64 

One method which has recently been spoken about, is the temporary emptying of 

the lakes, compaction of the sediment and at the same time also rehabilitation. 

One example of this is draining of Lake Pikku-Vesijärvi in the winter of 1997-98. 

The dirty sediment was dug off (dredged), and after that the water was let back in. 

One method, which has also been tried in Lake Pikku-Vesijärvi, is the barley 

straw bale method (Figure 13). It can have some good effects, but in this case, it 

was not a useful method.  (Keto 2014.) 

 

 

FIGURE 13. The barley straw bale method was tried at Lake Pikku-Vesijärvi in 

2004-2005 (Lahti Region Environmental Services 2005). 

 

There are many methods which have been tried first here in Lahti. Direct 

precipitations of phosphorus were among the first in Finland, in the mid-1970s.  

Lake Tuusulanjärvi (Tuusula, Järvenpää) was probably the first lake to be 

oxidized, but the Mixox water oxidant device was first used in Lake Vesijärvi in 

1982, and it is still in use. The biomanipulation, Velox oxygen lime experiment, 
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barley straw bale experiment, and PHOSLOCK treatment have been first on this 

scale. Also the drainage of a lake was probably done first in Lake Pikku-Vesijärvi. 

(Keto 2014.) 

5.5 Research and projects 

Research on heavy metal started already in the 1970s. Equipment like AAS 

(Atomic absorption spectroscopy) was purchased, graphite furnace came soon 

after, and in 1980 the first high-pressure liquid chromatography was obtained. For 

example lead was studied continuously. At the time the gasoline contained a lot of 

lead (tetraethyl lead). Stormwater and melt water that flowed into the waters 

brought lead into it. In the Food Laboratory, it was possible to study the 

contaminants from the fish, and their bioaccumulation. (Keto 2014.) 

In the 1980s the development of blue-green algae toxin analytics began. Toxins 

were analysed by liquid and gas chromatography. At the turn of the 2000s 

analytics for blue-green algae toxins and pesticides were developed in the Lehto 

project. (Malin 2014.) A project to develop analytical methods for cyanobacteria 

and mould toxins and water soluble pesticides was implemented in 2001-2003 by 

the Lahti Research Laboratory, in co-operation with the University of Helsinki, 

Environmental Ecology Department. The project produced new information on 

the occurrence of pesticides in the groundwater in Finland. As a result, the use of 

pesticides have started to be monitored and limited in groundwater areas. 

Monitoring and discovery of algae toxins in the lakes of blue-green algae blooms 

has given a boost to water protection measures. (Etelä-Suomen lääninhallitus 

2003). 

At the beginning of 1986, excess money was used to acquire a radioactive multi-

channel analyzer. The device was calibrated just before the Chernobyl Nuclear 

Power Plant accident, so a lot of samples from around the country came for 

analysis. Only the Technical Research Centre of Finland (VTT) and Lahti’s 

laboratory had that device. (Keto 2014.) The worst fallout areas, like Padasjoki 

municipality, were monitored and still have been in recent years. High 

concentrations of cesium can still be found in certain fungal species, so there are 

restrictions on their use. Cesium also accumulated to fish. (Malin 2014.) 
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In addition to the traditional water conservation work and voluntary work, Lake 

Vesijärvi has been treated and restored in separate projects. A cooperative group 

of local environmental authorities, university scientists and national water and 

fishery authorities initiated the Lake Vesijärvi Project in 1987. The aim of the 

Lake Vesijärvi Project (1987-1994) was to eliminate the mass developments of 

blue-green algae, to rehabilitate the recreational values and to re-establish 

sustainable fishery in the lake. Measures included reduction of both external and 

internal nutrient load. Biomanipulation (restoration of the food chain) was chosen 

to control internal nutrient loading over more expensive chemical and technical 

methods.  (Sammalkorpi, Keto, Kairesalo, Mäkelä,Vääriskoski, Luokkanen & 

Lammi 1995.)  

The Lake Vesijärvi Project was followed by project LIFE for Lake Vesijärvi 

(1996-1998), half-funded by the EU, Big Lakes – A Co-operation Network on 

Sustainable Tourism Development (1999-2001) and the Lake Vesijärvi II Project 

(2002-2007).  

A very high level of research interest has focused on Lake Vesijärvi. Lea Kauppi, 

the current Director General of the Finnish Environment Institute (SYKE), 

supervised a couple of Master's theses in the early 1980s. Since 1987, when Milja 

Mäkelä, Director of the Environmental Unit in the Lahti Research and Training 

Centre at the time, became the Director of Research in the Lake Vesijärvi project, 

a stronger research boom began in Lake Vesijärvi. Timo Kairesalo (currently 

Principal Investigator at the University of Helsinki) became a scientific expert and 

supervised Master’s theses and dissertations. Nowadays the Lake Vesijärvi 

Foundation is also supporting research. (Keto 2014.) 

Research publications conserning Lake Vesijärvi have been listed and can be 

found on the website of Puhdas Vesijärvi (http://www.puhdasvesijarvi.fi/). 

However, this list is not complete. According to the list and the website, 27 

scientific publications (1982-2012), 81 reports or reviews (1971-2011), one article 

(1985), 14 Master’s theses (1974-2008), five dissertations or licentiate theses 

(1994-2011) and one book about Lake Vesijärvi (2010) have been published. 
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In the 1980s the scientific publications dealt with the role of nitrogen as a growth 

limiting factor, the recovery of Lake Vesijärvi and a conceptual management and 

research model for Lake Vesijärvi. In the 1990s research focused on the effects of 

biomanipulation. The reports mainly cover the state of Lake Vesijärvi in different 

years, the fishery impact monitoring reports, the studies dealing with fallout, load, 

sediment and water quality, and results and annual reports of Lake Vesijärvi 

projects. Stormwater loading is reported in the 2000s. 

The Lake Vesijärvi Foundation supports the water research and maintenance 

activities in the waterways of the Lahti economic area. The Foundation's research 

funding is especially directed to oxidation and research related to the structure of 

the food chain and sediment. The grants in 2015 have been allocated to three 

research projects concerning the effect of mixing on phytoplankton in Lake 

Vesijärvi (doctoral thesis), the open water fish community at the Enonselkä Basin 

in the summer 2015, and the importance of the plankton community for the state 

of Lake Vesijärvi. (Päijät-Hämeen Vesijärvisäätiö 2015b.) 

Current and completed research and development projects are listed in the 

webpages of Puhdas Vesijärvi. The dissertation of Pauliina Salmi (2010-2015) 

studied the opportunities of mechanical mixing to improve the quality of the water 

at Lake Vesijärvi’s Enonselkä Basin. The study focused in particular on the 

maximum development of phytoplankton biomass in spring under the ice. 

Professor Jukka Horppila’s study (2009-2010) examined the level of the internal 

load in relation to the external load, so that remediation measures can be correctly 

targeted. The University of Helsinki had a subproject in the VetCombo project 

(2011-2013), which concentrated on the development of service provision and 

information services of the public sector. The accuracy of water measurement data 

was developed, and a variety of materials and methods of measurement were 

combined. Lake Vesijärvi also acted as a pilot area in a TEKES funded project 

(Järvien vedenlaatupalvelu 2009-2011), which aimed to create a local 

environmental information service. 

The development projects deal with supporting the objectives of river basin 

management plans (Vesienhoitosuunnitelmien tavoitteiden tukeminen Säkylän 

Pyhäjärvellä ja Lahden Vesijärvellä 2015-2016), and the development of the 
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administration of the waters (KIIRA 2014-2016). Already completed projects 

dealt with topics like the development of management fishing (Järvi Hoi 2011-

2014), mechanical and chemical remediation measures in improving the state of 

lakes (MELLI 2012-2014), renovation of the Myllyoja ditch with wetlands (2013-

2014), and publishing water and water management related knowledge to the 

network (Yhteisillä vesillä 2012-2014). The aim of the project GisBloom (2010-

2013) was the improvement of the state of waters, and the participation of citizens 

and organizations. One project (Minä ja Vesijärvi 2007-2013) aimed to strengthen 

sustainable water management through communication and awareness-raising, 

and another to strengthen the international visibility of the management of Lake 

Vesijärvi (Vesijärven hoidon kansainvälisen näkyvyyden vahvistaminen 2012). 

In the 1960s, winter limnology was very central. For example, Professor Reino 

Ryhänen, who was the first full-time professor of limnology (University of 

Helsinki), specifically underlined the importance of winter. At the time the 

problems were focused on the winter, and it seemed that the waters remained in 

better condition during the open water season. The problems during the summer 

began to emerge very quickly, and the focus was shifted to the summer questions 

and eutrophication. Now the winter has come sharply into focus again in Lake 

Vesijärvi, thanks to Pauliina Salmi’s studies about winter limnology. (Keto 2014.)  

There are quite clear indications that what happens in the winter affects the next 

summer. The emphasis is on the summer, because attempts are made to improve  

recreational values of the lakes. To avoid oxygen problems and fish deaths during 

the winter, the lake monitoring in March continues, and if a poor oxygen situation 

is detected, aeration is started. (Malin 2014.) 

There are also other projects which are related to water protection and stormwater 

management. The WATERS project (2013-2016) of the Regions of Uusimaa, 

Häme and Päijät-Häme was set up to support the implementation of the EU Water 

Framework Directive in Finland. The aim is to promote the status of water 

management through innovative project development in Southern Finland. Three 

themes have been selected to promote water protection and co-operation of 

various parties: protection of groundwater, stormwater management and sanitation 

of sparsely populated areas. (Etelä-Suomen vedet 2015.) 
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The Urban Laboratory for Sustainable Development project (2012-2014) 

concentrated on the management of water cycles. The goal was to enhance 

environmental expertise in the Lahti region and to establish a basis for long-term 

research co-operation between local stakeholders. An urban ecosystem research 

group (Helsinki University), a water technology research group (Aalto 

University), an environmental geoinformation research group (Aalto University) 

and an environmental technology department (Lahti University of Applied 

Sciences) formed the core of the co-operation. (Lahden ammattikorkeakoulu 

2015.) 

The Stormwater project (2008-2011) aimed to find new solutions for stormwater 

management in Finland. The University of Helsinki, Aalto University, Hollola 

municipality, Kouvola municipality and water utility, Lahti Aqua Oy and Lahti 

Science and Business Park participated in the project. The city of Lahti was one 

location of the research, which focused on stormwater quality and quantity in 

different catchment areas. (Sänkiaho & Sillanpää 2012.) 

5.6 Stormwater management 

In the 1970s there was such a problem that the snow from the city center was 

plowed on Lake Vesijärvi’s ice. That ended in the late 1970s, and snow dumps 

started to be made, but they were often in the wrong places. (Keto 2014.) One of 

the loading factors in Lake Vesijärvi has also been the construction of the 

Ruoriniemi and Ankkuri residential areas. The shorelines have changed, natural 

vegetation from riparian zones have disappeared, filtering processes no longer 

happen in paved and built beaches, and the amount of stormwater has increased. 

(Malin 2014.) 

The load studies began in 1981 in co-operation with the neighboring 

municipalities. Water Boards in all three municipalities (Lahti, Hollola, Asikkala) 

funded the Lake Vesijärvi load research (monitoring). The first extensive study of 

load was done in 1985, and the biggest rainwater sewers were included in it. 

When the Lake Vesijärvi Project started in 1987, the load research was expanded 

and the rainwater sewer wells were included in the study. There were a total of 55 

rainwater sewers which opened in to Lake Vesijärvi, but the biggest were from the 
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city center of Lahti. The first rain washes the streets and asphalt surfaces, and 

brings the maximum load peak into the lake. (Keto 2014.) 

During the project, a kind of door system was made to one of the rainwater sewers 

in the city center of Lahti, below the street Vesijärvenkatu. There was a place 

where rainwater and wastewater sewers were side by side in the manhole. The 

rainwater sewer was a little higher up, so a connecting pipe could be made, which 

was normally open to the wastewater sewer. It took the first rainwater peak to the 

sewage system and then the engine valve was closed and the water started to 

move towards the lake as rainwater sewer. It was soon taken out of use. (Keto 

2014.) The problem was that it needed someone to operate it during the rain 

(Malin 2014). 

Stormwater, at least as a term, entered the public consciousness in the 2000s. 

Rainwater and rainwater sewers have been talked about, and in that way the issue 

has existed before. (Malin 2014.) 

In connection with land use planning, stormwater management areas have been 

reserved for new building areas by planning designation. The stormwater program 

was completed in 2011. Decentralized, natural, open and holistic systems were 

taken as a design basis for stormwater management. (Malin 2014.)  

The stormwater program defines the objectives of stormwater management in the 

City of Lahti. The goals are:  

1) to improve stormwater management, 

2) to secure the quality and formation of groundwater, 

3) to improve the quality of the stormwater and reduce the burden on water 

systems,  

4) to increase urban biodiversity and appreciation, 

5) to improve co-operation between authorities and the flow of information, 

and 
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6)  to develop the operating model related to stormwater. (Lahden seudun 

ympäristöpalvelut 2012.) 

To achieve the objectives, the measures, the responsibible parties and the 

implementation schedule have been agreed. The priority order has been 

recognized in the stormwater program, and the starting point is to prevent the 

forming of stormwater. Stormwater should be handled and utilized primarily 

where generated. Filtering and delaying open systems should be used, if 

stormwater is discharged from its birth place. Leading stormwater in the 

stormwater drain is not recommended, and if so, slowing and delaying areas and 

structures should be used before discharge into the waters. (Lahden seudun 

ympäristöpalvelut 2012.) 

The overall responsibility is still open with stormwater management. The 

stormwater team do not work well enough. When the stormwater program was 

drawn up, the team was functional and had members from many organizations. 

The program itself has been recognized, and it has all the necessary elements, but 

the responsibility and the measures should be implemented. The planners have 

taken stormwater into account very well, and the Karisto residential area (Figure 

14) is a good example of how these things can be treated well. (Malin 2014.) 
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FIGURE 14. Stormwater delaying pool in Karisto residential area (Lahti Region 

Environmental Services 2012).  

 

The Association of Finnish Local and Regional Authorities has also published a 

stormwater guide, where for example the planning process and the organization of 

stormwater management, and the maintanance of the systems have been explained 

(Suomen Kuntaliitto 2012). 

The legislation has sharpened the stormwater issue in 2014, as the Land Use and 

Building Act (132/1999) has recorded stormwater regulations, and responsibility 

for stormwater issues has been largely moved from water management institutions 

to the municipalities. (Malin 2014.) Act 682/2014 added a chapter about 

stormwater (Chapter 13a) to the Land Use and Building Act. According to the act 

(103 c§), the overall objective of stormwater management is: 

1) to develop a systematic stormwater management, particularly in urban 

planning areas; 
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2) to absorb and delay the stormwater in their accumulation point; 

3) to prevent the harm and damage to the environment and property caused 

by stormwater, and 

4)  to promote not leading stormwater into the sewage system. 

The importance of stormwater for Lake Vesijärvi is great in the Ankkuri area in 

Lahti. During the ILKKA project (Ilmastonkestävä kaupunki – työkaluja 

suunnitteluun 2012-2014), an automatic measuring station was put into one of the 

main rainwater sewers for a couple of years, which followed the load and flow 

variations. The situation has been better in terms of load compared to the 

observations of Lake Vesijärvi II Project. Very high concentrations of for example 

phosphorus have not been found, so the former peak concentrations were clearly 

derived from a waste water overflow in the combined sewer areas, when the waste 

water has leaked to a rainwater sewer. Nowadays Lahti Aqua Oy has also such 

automatic monitoring systems, so they get to know about the overflows. The 

neighboring municipalities have pools to reserve the waste water in all the 

overflow places, but the idea has not been accepted in Lahti. (Malin 2014.) 

5.7 The use of Geographic Information System in water protection 

The Geographic Information System (GIS) was brought into use in 2002 in the 

second phase of the Lake Vesijärvi Project. A GIS expert, Juha Närä (now 

Alaluukas) was hired for the project, and he began to develop the system. The aim 

was to put the entire Lake Vesijärvi on the GIS. (Keto 2014.) 

In 2003 the Environmental Department became part of the Technical and 

Environmental Services. A common Trimble program is in use with the 

neighboring municipalities. Almost all relevant data has already been exported to 

the program, and the rest will be taken there in the future. The groundwater data is 

being exported there (e.g. groundwater pipes, rock surfaces, thickness of the soil 

and groundwater layers). The next step is the surface water data, which at the 

moment exists in the registers of environmental administration. Environmental 

information related to the water protection, like the monitoring locations, the 

operation areas of water services, the sewers, the water pipes, the rainwater 
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drainage, the water supply wells and the geothermal wells, are gradually being 

exported into the program. In the future, the information would be even more tied 

to the real estate symbols so that the produced information would be in the 

property information, and the property owner could reach the open data from the 

Geographic Information System. It would increase interaction with residents. 

(Malin 2014.) 

The Lake Vesijärvi Foundation has developed the GIS on their website. Some 

information such as the treatment measures can be found on the map and one can 

see what has been done in any given area. (Malin 2014.) The real estate 

information and wastewater system information of the scattered settlements is 

there for the entire Lake Vesijärvi area. Also the Tike material (2004) from the 

catchment area of Lake Vesijärvi was included. The data had phosphorus values 

of soil fertility for 11 000 land parcels, and the data was used to make color maps 

where the phosphorus content was colored with different colors. The maps also 

included watershed data, altitude information, field gradients, and other relevant 

data. It was very easy to see where the buffer zones need to be made, and in 

general where the phosphorus farming hot spots could be. (Keto 2014.) 

If agricultural water protection is developed, one of the most cost-effective 

methods is the use of gypsum in the fields. Gypsum bounds and improves the 

phosphorus retention in arable land. GIS maps immediately display where the 

gypsum should be spread. This new method has been brought up quite recently. 

Some experiments should be conducted, for example in the River Porvoonjoki 

area. It could specifically be good in those areas where there are run-offs, and 

where there is a sloped surface which erodes easily into a ditch, a stream or a lake. 

(Keto 2014.) 

5.8 Changes in legislation and its effects on water protection 

There have been great improvements in legislation, including the Act on Water 

Resources Management. In the past, the classification was done based on 

chemistry. Now the basis is the biota, which is certainly more important. This has 

brought new bureaucracy and paper work, but some money has also been 

budgeted for the measures. (Malin 2014.)  
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Legislation on pollution of the environment is in the Environmental Protection 

Act, which came into force in 2000, and has been renewed in 2014. The pollution 

of a water body, protection of groundwater and such questions have been in the 

Water Act. Stormwater issues have been taken better into legislation in 2014, in 

the Act on Water Resources Management and in the Land Use and Building Act. 

(Malin 2014.)  

Decree on Treating Domestic Wastewater in Areas Outside Sewer Networks has 

received a lot of criticism. The media has created an impression that people have a 

terrible resistance to the decree. Actually, people who live by a small lake want 

their system to be in good condition. There is also Decree On the Restriction of 

Discharge of Nitrates from Agriculture into Waters, and it would be good to get a 

decree for phosphates too. (Malin 2014.) 

The legislation has constantly evolved for the better, but it does not in itself 

improve anything. It requires control of the enforcement and obeying the spirit of 

the law. A positive attitude to the water protection may be a much greater factor. 

The emergence of environmental or water protection liability/responsibility 

should happen within the person, not through compelling. (Keto 2014.) 

5.9 Achievements and hopes for the future 

Years 1975-76 were important for Lake Vesijärvi, since the Kariniemi wastewater 

treatment plant was completed and the discharge was transferred to the River 

Porvoonjoki in 1976. Little by little the purification standard began to rise. 

Especially the phosphorus and biological oxygen demand (BOD) load has 

decreased to a fraction of what it originally was. (Malin 2014.) 

The latest environmental permits, which came into force at the beginning of 2014, 

require the reduction of bacterial load. There are hopes to get the River 

Porvoonjoki suitable for swimming in 2015. Drugs and hormonal compounds still 

continue to be a problem. Many musk products and sweeteners are not properly 

broken down, neither in the body, nor the wastewater treatment plant, ending up 

in the River Porvoonjoki quite unchanged. They have an impact on fish stocks: for 

example the proportion of females is much greater than naturally. (Malin 2014.) 
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Since the 1980s, Lahti has been advanced in the management of internal loading 

(Malin 2014). The idea of biomanipulation was invented a long time ago and must 

have been in the background for a long time, even if there has not been any 

scientific evidence. But adopting biomanipulation for fishing was the invention of 

Juha Keto and Ilkka Sammalkorpi. (Keto 2014.) It does not just mean that the 

cyprinids are removed, but also the predatory fish are added by planting and 

importing, making the lake more appealing to the fishermen. Lahti is committed 

to management fishing. (Malin 2014.) 

Oxidation started again in 2007 with one oxygenator, which the entrepreneurs of 

Lahti gave to the Lahti Region Fisheries Centre. Large-scale oxidation started in 

2009 as part of the Lake Vesijärvi program, with nine oxygenators around the 

Enonselkä Basin. Oxidation is also done in the summer. It has indeed had a great 

impact on the lake, for example the benthic biomass is 20-fold in the deep areas, 

but there is no noticeable effect on the phosphorus levels. (Malin 2014.) 

There is good evidence about the effects of fish stocks. During a long winter in 

2002-2003, almost all the fish died in some lakes. In the following summer, the 

lakes which had been covered with the blue-green algae until then, were clear. 

(Malin 2014.)  

Generally it has been emphasized that the external load is the most relevant in 

water protection. Water protection is based on the fact that the load must be 

reduced. It is a problem field, in which the local activities cannot affect more than 

what has already been done. The cost efficiency and the effectiveness will be so 

negligible. The cost of measures towards the better effectiveness will be so high 

that it does not really make any sense anymore. (Keto 2014.) Land-use changes, 

when a field would be turned into a forest, would start to affect those areas which 

are the worst (Malin 2014). 

In the 1970s, when the effluent discharge into Lake Vesijärvi ended, the 

phosphorus concentrations decreased, but the blue-green algae situation worsened 

in the 1980s. Biomanipulation helped blue-green algae problems in the way that 

the water quality improved and the amount of algae decreased until the late 1990s. 

Then the situation with algal blooms started to deteriorate again. (Malin 2014.)  
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A certain point can be reached with biomanipulation, but the external load should 

be removed to approximately half of it, to get some permanent results at the entire 

scale of the lake. A lot of sedimentation ponds and wetlands have been 

constructed for a long time and at an accelerating pace in the recent years, but 

their purification ability is quite limited. More solutions are needed for 

agricultural cultivation practices. The worst fields, which are inclined and where 

the phosphorus figures are the highest, should get out of cultivation. Furthermore, 

the sparsely populated areas have a big role, and load comes also from the air. 

More phosphorus falls directly into Lake Vesijärvi than leaves with water flowing 

through the River Vääksynjoki. It is quite a problem, and cannot be affected by 

measures done within the Finnish borders. (Malin 2014.) 

Lahti was the most blue-green algae dominated area in Finland in the late 1970s 

and early 1980s, but is no more (Keto 2014). However, if the ecological 

classification is considered, there is still much to do. The most important lakes are 

only in a satisfactory state, and there is still a long way to achieve a good state. 

For example the external load needs to be cut a lot, which is quite a job. (Malin 

2014.)  

The lakes of the urban areas are multi-loaded, and they cannot be completely 

remediated. The enlightened farmers know the phosphorus concentrations in their 

fields, and they probably do not even fertilize those areas where there is a lot of 

phosphorus. Nevertheless, the fields have been fertilized for so long, and there are 

so excessive concentrations of phosphorus, that the reduction will take decades. 

The results of the work that has been done so far can only be displayed after some 

generations. (Keto 2014.) 

In a way, it is a fight over nature. Even the natural direction is that the lakes get 

shallower and more eutrophicated, and humans just increase the impact. It is not 

enough that the lakes are remediated to the state they were before the people. To 

make the effects appear, the lakes should be remediated even cleaner. It requires a 

lot of work. (Malin 2014.) The classification system may be unjust, because it 

requires more than what is even possible to achieve. But it is always good to set 

the targets high and be ambitious. (Keto 2014.) 
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In Sweden, protection of the environment and water is a lot more ambitious, and 

good results have been achieved for example with stormwater management. There 

was a collaboration project with the Swedes, which ended in summer 2014. Lahti 

has had a lot of international co-operation even before the EU, but especially 

during the EU and through many projects. (Keto 2014.)   

5.10 The key future challenges in water protection 

Almost all between the earth, sky and water is included in the water protection. 

Human activities are very essential, and one of the factors which is talked about a 

lot, is how the regulation of fishing and strengthening of predatory fish could 

affect the state of water. It impacts the ecosystem, and these methods expand to 

fisheries, and there can be social aspects as well. It can also be clearly seen, how 

the recession affects. When the wheels of society begin to slow down, the load 

begins to decrease, and vice versa. (Keto 2014.) 

Climate change is a threat for water protection, because it increases the load. A lot 

of load can wash out with the winter floods, which have not existed previously on 

this scale. (Keto 2014.)  

Year 2014 was an exceptionally dry year throughout. In the spring there was no 

melting of snow, so the largest peak load of the year did not happen. Even the 

autumn was dry, and the river flows were the smallest of the year in the autumn, 

which is really rare. Also the ice conditions have changed. Before the 2000s, for 

100 years there has not been a situation that the lake does not freeze before the 

year ends. The shortest ice cover period in over a hundred years was in winter 

2014. (Malin 2014.) 

Climate change is one of the most important challenges for the future, and its 

effects need to be studied. It may have some positive impacts for example on the 

oxygen economy of the lakes, if the ice-covered period is shorter. Climate change 

has also an effect on the fish fauna. The salmonids will suffer, while pike perch 

and cyprinids might benefit from the situation. (Malin 2014.) 

Population growth is always a challenge in urban areas (Keto 2014.) At the 

moment, almost all the suitable areas for the construction in Lahti are already 
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zoned and built. Poorer and poorer areas have been taken into use. The green 

surface area decreases and the load increases, and the area of paved surface 

increases all the time. The stormwater has been taken seriously, and it is no longer 

led directly into the waters. There is also good development in built-up areas, for 

example the planning of stormwater management in the Rantakartano area. There 

is even a plan that the stormwaters from the city center area would be led to the 

River Porvoonjoki catchment area and treated before being discharged into the 

river. Both the River Porvoonjoki and Lake Vesijärvi would benefit. (Malin 

2014.) 

There are a lot of expectations about the River Porvoonjoki. The requirements of 

the permit are tighter for the sewage treatment plants, and the becteriological 

requirements will improve the situation in the river basin. (Malin 2014.) 

Lake Vesijärvi has a challenge with the stormwater from the city area. The gull 

colony is an aesthetic disadvantage, but it also brings a great phosphorus load into 

the Enonselkä Basin during the midsummer. The ownership of Lake Vesijärvi is 

fragmented, so it is quite hard to agree about the measures of predatory fish care, 

which is part of the biomanipulation. (Malin 2014.) 

The attitudes are an important factor in the municipality sector. The 

environmental side is compromised first, if the situation in the municipalities 

becomes poorer. The overall economic thinking has weakened again. (Keto 2014.) 

The fishing region represents the owners of the water areas. It previously had a 

strong role, but nowadays it is in a bit of a lesser role. Lahti Region 

Environmental Services is practically the only player out there that makes 

management procedures. The Lake Vesijärvi Foundation promotes research and 

monitoring, and coordinates the work and the remediation of the catchment area. 

Somehow for example the state should get a clearer role.  The state finances 

measures to some extent, but it is not enough that the water management plans are 

drawn up, also measures should be taken. (Malin 2014.)  

The Finnish State has very little money to use on water conservation practices 

(Keto 2014). Even municipalities do not have any direct legal obligation to do 
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these jobs. Municipalities just have to be aware of the state of the environment, 

and inform the local residents about it. (Malin 2014.) 

The normal official work of the municipal environmental protection authority 

includes supervision of the scattered settlements and the property-specific 

wastewater systems, already from the 1970s onwards. The Government Decree on 

Treating Domestic Wastewater in Areas Outside Sewer Networks (209/2011) has 

clear standards for how to treat the waste water in the dispersed settlements, and 

this side has been advanced a lot. In the Lake Vesijärvi projects all of the real 

estates in the Lake Vesijärvi catchment area, and in the various other projects also 

small lakes like Lakes Alasenjärvi, Kymijärvi and Joutjärvi, have been inspected 

and the worst shortcomings in the wastewater systems have been addressed. The 

building control is the permit authority for the construction of the wastewater 

systems, but Lahti Region Environmental Services gives consultation about the 

plans, so that the solutions are satisfying. (Malin 2014.)  

The second task of the municipality is to arrange water supply and sewerage. 

Already from the 1970s, Juha Keto has promoted sewerage around the lakes, and 

now around 98 % in Lahti have joined the sewer system. Although the property-

specific wastewater treatment systems can achieve the same result as the 

municipal wastewater treatment plant, it makes a difference whether there are a lot 

of systems by the small lakes, or the wastewaters are led to receiving waters 

which are more resistant, such as the River Porvoonjoki in Lahti. (Malin 2014.) 

This is a little bit unusual in Finland, since the city or the municipal authorities do 

not normally do anything more than the statutory monitoring of water 

conservation. What needs to be done according to the law is very modest in itself. 

When the municipal environmental office was set up, the municipal water board's 

duties were transferred there, including very small water right issues and ditch 

drainage issues. Water conservation is not part of the municipality sector. It is not 

usual for municipalities to take an active role in the remediation or management of 

water bodies, because there are no resources. The model of Lahti is quite special. 

Neighboring municipalities, Nastola and Hollola, are attached to the common 

Lahti Region Environmental Services unit. In a sense, this active water 
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conservation has also expanded and reached those areas as a result of this co-

operation. (Keto 2014.) 

There is a very good attitude and a willingness to invest in the water protection 

work in Lahti, Hollola and Nastola, but without money, no results can be 

achieved. A steady financing has been obtained from The Lake Vesijärvi 

Foundation. (Malin 2014.) 
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6 CONCLUSIONS 

The development of water protection in the City of Lahti was studied in this 

Master’s thesis. The objective was to collect information about the protection of 

surface waters and groundwater. The research problem was how the focus of 

water protection has changed in the City of Lahti from the 1970s until the present, 

and the qualitative research was conducred by a face-to-face interview and 

analysis of existing data. The expert interview provided a lot of useful information 

about the history of water protection work in Lahti.  

According to the interview, the main problem of water protection in the 1970s 

was excessive load, and the objective was to remove it from the watercourses. In 

the 1980s, the main problem with lakes was eutrophication and attention began to 

be drawn also to acidification of waters. The main problems with groundwater 

have been salinisation, solvents and pesticides.  

Environmental monitoring began in the 1970s and since then there has been a 

water monitoring program for the lakes of Lahti. The Lake Vesijärvi monitoring 

program started in 1976, and groundwater monitoring started in 1989. The 

mandatory monitoring of Lake Vesijärvi is the responsibility of Lahti Aqua Oy 

and Lahti Energia Oy. It is complemented by Lahti Region Environmental 

Services, which is also responsible for the monitoring of other lakes and the 

largest ditches in the Lahti region. In addition, automatic measuring stations 

provide data on the water quality in Lake Vesijärvi.  

 

In the 1970s, the renovation of the catchment areas of the lakes was done to 

reduce the external load. Also precipitation of phosphorus was used in some of the 

lakes. In the 1980s and 1990s, the focus in Lake Vesijärvi was on 

biomanipulation, which also spread to other lakes in the 1990s. Winter oxidations 

were also done, and mostly good results were achieved. There are many 

restoration methods where Lahti has been among the pioneers, including direct 

precipitations of phosphorus, oxidation with the Mixox water oxidant device, 

biomanipulation (fishing), Velox oxygen lime experiment, barley straw bale 

experiment, PHOSLOCK treatment, and the drainage of a lake.  
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Since the 1970s, studies in the laboratory of Lahti have dealt with heavy metals, 

blue-green algae toxin analytics and analysis of radioactivity. Lake Vesijärvi has 

been the focus of research and the subject of many projects from the 1970s until 

the present. The Lake Vesijärvi Foundation supports the research, which 

especially concentrates on oxidation and on the structure of the food chain and 

sediment. 

 

The stormwater issue has existed since the 1970s, but the term became generally 

known in the 2000s. The stormwater program of the Lahti City was completed in 

2011, and stormwater has been taken into account in land use planning.  

 

The Geographic Information System (GIS) is used by the Technical and 

Environmental Services of Lahti as environmental information is exported into a 

common GIS program. The Lake Vesijärvi Foundation has also put information 

about Lake Vesijärvi on a GIS map. There are good application possibilities 

related to the use of GIS in water protection. 

 

The water protection is strictly regulated, and there have been great improvements 

in legislation. The general objective of the EU Water Framework Directive is to 

achieve a good ecological and chemical status for all surface waters by 2015. The 

ecological classification of the lakes is an important improvement. Stormwater has 

also been taken into account better in the resent legislation.  

 

Lahti was the most blue-green algae dominated area in Finland in the late 1970s 

and early 1980s. Great improvements have been made, but it is almost impossible 

to remediate the multi-loaded lakes of the urban areas completely. The River 

Porvoonjoki has suffered greatly from the effluent load, but the situation has 

improved a lot. Still, there continues to be a problem with drugs and hormonal 

compounds, and it takes time to achieve a good status. Lake Vesijärvi is being 

oxidized and the external load is decreasing, but there is still work to do to 

achieve a good ecological status in the entire lake by 2021.  

 

Future challenges of water protection include climate change, population growth 

and changes in the attitudes of the local authority. Climate change increases the 



84 

load, since a lot of load can be caused by the increased winter floods. In Lahti, 

almost all the suitable areas for construction are already zoned and built, so poorer 

and poorer areas have been taken into use. Also, if the economic situation of the 

municipalities gets worse, the environmental sector is the first to suffer.  

 

Usually municipalities do not take an active role in the remediation or 

management of water bodies, because the municipal sector is not in charge of 

water protection. That is why the model of Lahti is special. Lahti and two 

neighbouring municipalities, Nastola and Hollola, have formed the Lahti Region 

Environmental Services unit, which monitors water quality in these three 

municipalities by taking water samples. The attitude and willingness to invest in 

water protection is very good, and a steady financing has been obtained from The 

Lake Vesijärvi Foundation. 

 

The City of Lahti and the municipality of Nastola will merge into a new city of 

Lahti on January 1
st
 2016 (Nastolan kunta 2015). The municipality of 

Hämeenkoski will be part of Hollola municipality from 2016 onwards. 

Environmental services will be returned from the Lahti Region Environmental 

Services back to the work of the municipality. (Hollolan kunta 2015.) Hollola will 

continue the funding of Lake Vesijärvi Foundation, and might buy certain jobs 

conserning the monitoring and restoration of small lakes, at least in 2016. In the 

future, the management actions of Lake Vesijärvi are likely to focus mainly on 

Lahti’s side, as by far the largest part of the funding comes from the City of Lahti. 

(Malin 2015.) 

 

Lahti has been very progressive in the work related to water protection. Special 

efforts have been made to get the lakes of the Lahti region to their current state. 

Environmental authorities have been actively involved in the water protection 

work, and various innovations related to water purification have been introduced 

at an early stage. Stormwater management has become more central during the 

last decades, and removal of the external load is still important. The state of the 

lakes has to be monitored constantly, because history has shown that unexpected 

turns can happen. 
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The results of the interview and collected information can be considered 

applicable, useful and significant. The interviewees were qualified and their work 

history covered the whole time period which was covered in this thesis. The 

interview was easy to implement, since there have been only two persons working 

as the water protection manager in the City of Lahti. The interview questions were 

open, and the extent and order of the responses varied, which made the sorting of 

the answers challenging at times. The selected research method was suitable to 

find out about the development of water protection. 

This thesis work did not generate new research knowledge as such, but instead it 

collected existing knowledge and research about what has been done in the field 

of water protection in the Lahti region. In that sense, the targets of this thesis were 

achvieved. The research material available was so large that only part of it could 

be included in the research. Still, the interviews helped to identify the most 

important turns in the research. 
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