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1
Introduction
Tampere Water is responsible for the management of the water services of the city in accordance with rules and regulations, and for the development of water services to cope with the overall municipality development. The development of the cooperation between the municipalities in the Tampere and Valkeakoski Region in water acquisition has a long history dating back to the 1960s. 

After many intermediate phases the general plan for water acquisition for the municipalities in the Tampere and Valkeakoski Region was finalized in 1993. A bulk water supply joint-stock company, Tavase Oy, was established by the municipalities (Tampere, Valkeakoski, Kangasala, Sahalahti, Lempäälä, Toijala, Vesilahti, Viiala, and Kylmäkoski) during May-December 2002, and the constitutive meeting was held on December 5, 2002. The environmental impact assessment (EIA) process for the artificial groundwater recharge project was carried out in 2001-2003, and the required corresponding water and environmental permits for the artificial groundwater recharge plant were submitted to Western Finland Environmental Permit Authority in 2003.

The following persons were interviewed for this report:

· Mr Esko Haume, former Managing Director of Tampere Water

· Mr Mikko Heino, Council of Tampere Region

· Mr Jukka Meriluoto, Managing Director, Tavase Oy

Their views, comments and opinions are gratefully acknowledged. Furthermore, Mr Jukka Meriluoto, Managing Director of Tavase Oy has kindly reviewed this report, and his contribution is much appreciated. Special thanks also to Ms Sari Merontausta for drafting the maps of Tampere Region and Tavase project.

2
City background
Tampere is located in Tampere Region, 173 kilometres north of Helsinki, the capital. The area of Tampere Region was 12,272 km2, and its population 453,978 on 1.1.2003 (Statistics Finland 2003a). Tampere is the third largest city in Finland, and the largest inland city in the Nordic countries. 
Tampere is located on a narrow isthmus between Lake Näsijärvi and Lake Pyhäjärvi. The land area of Tampere City was 522.7 km2 in 2002, of which the city plan covered 14.4 %. The water area was 167.9 km2, consisting of 200 lakes and ponds, with 50 lakes larger than 100,000 m2 (City of Tampere 2004). 
[image: image1.png]



Figure 1. Location of Tampere (http://kartat.eniro.fi/).

The banks of the Tammerkoski rapids were a favourable location for a town because of the water power and the waterways across the lakes. The right to fish the salmon in the rapids was a bone of contention already in the Middle Ages, and milling rights in the rapids were admitted to the people who were able to build a mill. Vicar Edner, a representative of the clergy from Lempäälä in the province of Finland introduced to the Diet of 1771-1772 a bill to found the market town of Tampere. King Gustavus III signed the charter of Tampere on 1 October, 1779 (Tuulasvaara-Kaleva 2000).
The social change of the 1960s brought many people from the countryside to Tampere. In the 1960s plans were made in Tampere for a large daughter or satellite city: the Hervanta plan was closely tied to the building of the Tampere University of Technology, which was started in 1972.  The rural areas of Aitolahti and Teisko in the north-eastern part of Tampere were the next ones to be annexed to Tampere; Aitolahti in 1966 and Teisko in 1972 (Koivisto and Tuulasvaara-Kaleva 2000).
The Tampere Region (Pirkanmaa in Finnish), the second largest region in Finland, is a modern concentration of industry, commerce, services and education. The region is divided into 6 sub-regions, which consist of 33 municipalities. There are 11 towns in the region. The main branches of industry are wood processing, metalworking, mechanical engineering and automation, while other growth sectors of importance for employment include information technology and health technology. The traditional, staple industries in the region are textiles, leather goods, rubber products and chemicals. The Tampere Region is the principal centre for research and development in Finland after the Helsinki conurbation, accounting for 13-15 % of national spending on both private and public-sector R&D (The Council of Tampere Region 2004).
The Tampere Region now has the second greatest concentration of educational institutions in the country with two universities, various research institutes, three polytechnics, a number of vocational schools for different trades and professions and some forty upper secondary schools. The region has a higher level of education than the average for the whole country (The Council of Tampere Region 2004).

At the end of 2001 there were approximately 105,000 jobs in Tampere (City of Tampere 2003). A total of 15,272 people worked for the City of Tampere at the end of the year 2002.
The City Council is the supreme decision making body in Tampere. Its 67 councillors and their deputies are elected in municipal elections held every fourth year. The City Board is responsible for the municipal administration and financial management, and for preparing matters for decision-making by the City Council, for implementing the Council decisions, and for controlling the legality of the decisions. The City Board has 11 members, each with a personal deputy.

The finances of the City of Tampere have been balanced for the last few years. The financial balance was achieved as a result of the larger than expected accumulation of tax revenue and the better than budgeted development of current finances. The income statement has shown a surplus, and due to good revenues the city has been able to increase its investments to an exceptionally high level.

The period’s (1.1.-31.12.2002) total revenue was EUR 1,006.6 million. Total revenue grew by EUR 7.7 million (0.8 %) from the previous year. Most of the revenue consisted of tax revenue, which totalled EUR 569.3 million. The period’s total expenditure was EUR 1,036.1 million, down EUR 6.0 million (0.6 %) from the previous period. The net result for the period was EUR 54.4 million, up EUR 11.0 million (25.3 %) from the previous year. The surplus for the period came to EUR 53.3 million after financial items.

3
Water and wastewater undertaking
3.1
Background

The first common water pipes serving the City of Tampere were taken into use in 1882. Water was abstracted from Lake Näsijärvi until it became impossible because of industrial pollution in the 1960s. Therefore Lake Roine, situated about 20 km to the south-east of the centre of Tampere, was selected as a water source. The intake was taken into use in 1972, and the raw water is pumped 7 km to the water treatment plant in Rusko. The plant was constructed during the years 1971-1972.

The drinking water currently meets all quality requirements. It is planned that by 2010 the water supply would be entirely based on groundwater (Tampereen Vesi 2004). The wastewaters of the city and surrounding municipalities are treated mainly at the wastewater treatment plants in Viinikanlahti and Rahola, and the effluents are discharged into Lake Pyhäjärvi (Tampere Water 1999).

Tampere Water (Tampereen Vesi in Finnish) is one of three public utility companies owned by the City of Tampere. The City Council and the Board of Directors (9 members) define the objectives for operations, and economic and financial objectives of Tampere Water (Figure 2, Tampere Water 1999). Tampere Water has to produce water services based on commercial principles (Tampereen Vesi 2003).


Figure 2. The Organizational Structure under the City Council.
3.2
Water and wastewater undertaking profile

Tampere Water is responsible for the management of the water services of the city in accordance with rules and regulations, and for the development of water services to cope with the overall municipality development. The management responsibility covers water acquisition, treatment and delivery, construction and maintenance of networks, waste, storm and drainage water collection and conveyance, maintenance of the sewer network, and waste water treatment and ultimate disposal. In addition, the water services undertaking has responsibilities regarding water resources protection.

The supramunicipal cooperation with the neighbouring municipalities has been developed since 1970s. Water is sold and wastewater treated based on contracts between Tampere and Pirkkala, Nokia, Lempäälä, Kangasala, Ylöjärvi and Valkeakoski (Tampereen Vesi 2004).

Tampere Water had 171 employees and 6 vacant positions at the end of 2002. The turnover per employee was EUR 172,430 in 2002. The personnel was divided into the following categories:
	Vacancies by activities
	2002

	Administration
	11

	Water acquisition and treatment
	12

	Networks and water meters
	93

	Wastewater treatment
	21

	Technical services
	24

	Laboratory services
	11

	Customer service
	5

	Total
	177


The net turnover of Tampere Water was EUR 30.00 million in 2002. The return on basic capital for the city was EUR 9.59 million (13.6 %), and the return on investment 10.2 %. Operating profit stood at EUR 9.3 million. The loss of Tampere Water for the period was about EUR 141,000. This financial result is approximately EUR 251,000 less than estimated in the budget. The main reasons for the loss were the greater than expected purchases of consumables and other materials, and the actual turnover, which was smaller than planned.
Tampere Water billed 15.43 million m3 of water. Water sales revenue was EUR 11.5 million. The amount of billed wastewater was 20.69 million m3, and the wastewater sales revenue EUR 16.8 million.

	Tampere Water percentages of operating income and expenses 2002

	Operating income
	%
	Operating expenses
	%

	Wastewater sales
	56.2
	Wages and salaries
	30.3

	Water sales
	36.6 
	External services
	22.0

	Provision of services
	5.0
	Transport and machinery
	9.5

	User charges
	1.7 
	Energy
	9.1

	Other income
	0.5
	Chemicals
	8.6

	
	
	Materials and consumables
	7.8

	
	
	Pension expenses
	7.3

	
	
	Other social security expenses
	2.6

	
	
	Water purchases
	1.6

	
	
	Other expenses
	1.2

	Total
	100.0
	
	100.0


The outsourcing percentage in services was 37 %, and in purchase of materials and consumables 73 %. Hence, the total outsourcing percentage in goods and services was 48 %. 

The value of non-current assets was EUR 81.0 million in 31.12.2002. Tampere Water invested EUR 10.3 million in 2002.  

The water tariff was 0.64 EUR/m3 (0.78 EUR/m3 incl. VAT) until 30 June, and thereafter 0.68 EUR/m3 (0.83 EUR/m3 incl. VAT). The tariff also included the basic charge and the meter rent. The wastewater tariff was 0.98 EUR/m3 (1.19 EUR/m3 incl. VAT) until 30 June, and thereafter 1.02 EUR/m3 (1.24 EUR/m3 incl. VAT). 
3.3 System profile

The organization chart of Tampere Water is as follows (Figure 3):


Figure 3. Organisation of Tampere Water (Tampereen Vesi 2003).

There were about 17,000 water customers at the end of 2002 (2001: 16,880). The number of water meters was 16,850. The share of domestic consumption was 63 % and that of industrial consumption 9 %. In addition, 5 % was exported to Pirkkala, Lempäälä, Kangasala and Ylöjärvi municipalities, and to Nokia town. The water consumption of the City of Tampere accounted for 5 % and other consumption for 18 % (fire fighting, leakages, network flushing, etc.). The population of Tampere was 199,823 at the end of 2002 (2001: 197,774). If the total population within the water services area (96 %) is considered, specific consumption was 268 l/c/d.

In 2002 altogether 20.53 million m3 of raw water was pumped into the treatment plants and water intakes. From there, about 18.81 million m3 of treated water was pumped into distribution. Surface water accounted for 64.7 % and groundwater for 35.3 % of the raw water. The share of surface water pumped from Lake Roine and treated at Rusko was 63.6 %, and the share of surface water from Lake Näsijärvi treated at Polso was 0.1 %, that treated at Kämmenniemi 0.2 %, and at that at Kaupinoja (stand-by treatment plant) 0.8 %. The share of pumped groundwater from Messukylä was 10.1 %, from Mustalampi 4.3 %, from Hyhky 3.8 %, from Pinsiö 11.1 %, and from Julkujärvi 2.3 %. The share of groundwater imported from Ylöjärvi municipality was 3.7 % (Figure 4).
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Figure 4. Share of pumped water from intakes in 2002 (Tampereen Vesi 2003).

In 2002, the average amount of water pumped into distribution was 51,530 m3/d, i.e. about 600 l/s. The length of the network was 667 km, of which 11 km was constructed or replaced. Tampere is divided into eight pressure zones. The volume of water reservoirs was 28,530 m3. The number of booster stations was 10.

The number of people covered by wastewater services was 191,200 at the end of 2002 (95.7 % of the total population). In addition, Tampere received municipal wastewater from the 19,340 inhabitants of Kangasala, from the 11,550 inhabitants of Pirkkala, and from the 15,600 inhabitants of Ylöjärvi. 

Altogether 29.33 million m3 of wastewater was purified in four wastewater treatment plants in 2002. All wastewater treatment plants met the set requirements for BOD7, total phosphorus and NH4-N. The amount of treated sludge was 8,170 tons. 

The length of the wastewater network was about 1,151 km, of which 55 % was sanitary sewers, 41 % storm sewers, and 4 % combined sewers. In 2002, 14 km of sewers were constructed, of which 8 km were rehabilitated. About 6 km of the old sewers were removed from service. The wastewater services area of Tampere Water consisted of four separate drainage areas. The number of wastewater pumping stations was 68, and the total number of pumps 129. Total capacity was 1,080.85 kW and 158.85 m3/min.

3.4
Region profile

The population density of the City of Tampere was 382 hd/km2, and persons per dwelling 1.9 at the end of 2002. The population development figures from 1900-2020 are given below (City of Tampere 2003a):
	Year
	Population
	Year
	Population
	Year
	Population

	1900
	36,300
	1970
	155,400
	2000     
	195,468

	1950
	101,100
	1980
	166,200
	2002
	199,823

	1960
	127,300
	1990
	172,600
	2020     
	229,000 (est.)


Economically active population in 1980, 1990 and employed labour force in 2001*:

	Source of livelihood
	1980

%
	1990

%
	2001*

%
	Change

1980-2001

	Primary production
	1.0
	0.8
	0.4
	-485

	Secondary production
	42.1
	31.7
	27.1
	-9,937

	Services
	53.9
	65.4
	70.9
	+19,274

	Unknown
	3.0
	2.2
	1.6
	-1,004

	Total (100%)
	80,399
	81,900
	88,247
	+7,848


* Advance information
Labour force and jobs in 2001* were as follows (City of Tampere 2003a):
	Industry
	Employed labour force
	Jobs

	
	Total
	%
	Total
	%

	Agriculture, forestry
	325





























































































































	0.4
	271
	0.3

	Industry
	18,934
	21.3
	22,756
	21.7

	Construction
	4,299
	5.5
	6,113
	5.8

	Commerce
	13,702
	15.5
	16,241
	15.5

	Transport and communications
	5,709
	6.9
	7,522
	7.2

	Other services
	43,843
	48.7
	50,503
	48.2

	Unknown
	1,435
	1.7
	1,438
	1.4

	Total
	88,247
	100.0
	104,844
	100.0

	Labour force, total
	        102,244 (incl. the unemployed)


* Advance information
Industrial activity in 2001 was as follows (City of Tampere 2003a):                     

	Branch of industry:
	Employed labour force
	Change

	Manufacturing
	Total
	%
	1991-2001

	   Food, beverages etc.
	1,366
	7.2
	-34

	   Textiles etc.
	1,736
	9.2
	-1,064

	   Wood, paper products
	1,581
	8.4
	-3,519

	   Chemical products
	2,300
	12.1
	+500

	   Metal, electronic industries
	9,828
	51.9
	+528

	   Other manufacturing
	2,031
	10.7
	+731

	Total
	18,934
	100.0
	-2,766


* Advance information
In Tampere Region, the Gross Domestic Product (GDP) was EUR 9,537 million in 2001. As a comparison the whole country GDP per capita was 100 (EUR 26,112) and in Tampere region GDP per capita was 93 (EUR 24,284) in 2001 (Statistics Finland 2003a).
In Tampere, the unemployment rate fell only slightly in 2002, from 14.5 per cent to 14.2 percent. The number of unemployed persons is about 14,000. The unemployment rate in Tampere is 2.3 percentage points above the national average. On average the number of jobs has increased in Tampere faster than in the other large cities. Over the last five years, the number of jobs grew on average by 4,000 annually. At the end of 2001 there were approximately 105,000 jobs in Tampere (City of Tampere 2003b).

The highest point of Tampere is 211.4 m in Kaanaa and the lowest about 77 m at the shores of Lake Pyhäjärvi. The highest water level of the water storage reservoirs is 200 m in Hervanta elevated water tower and the lowest is 153 m in Pyynikki ground level reservoir.  The climate data is given below (City of Tampere 2003a):
	
	2002
	since 1901

	Maximum temperature, C
	+28.5 (13 August)
	+33.1 (VII/1914)

	Minimum temperature, C
	-28.4 (31 December)
	-37.0 (I/1967)

	Rainfall, mm
	500
	564 (1961-90)

	Number of rainy days (>0.9 mm)
	83
	109 (1961-90)

	Sunshine hours
	1,978
	1,641 (1961-90)


3.5
Performance indicators






There were altogether 113 detected water leaks, of which 57 mains failures and 56 service connection failures. The service interruptions affected altogether 8,090 inhabitants, and the total time of the interruptions was 111 hours in 2002. The amount of non-revenue water was 18 %.  

There were 9 service interruptions, and altogether 831 maintenance actions in the wastewater sewerage system in 2002. The share of unbilled wastewater was 29 % of treated wastewater (2001: 32 %). 

4 Actors in water and wastewater services
Figure 5 shows the municipalities of the Tampere Region and the municipalities, which have participated in the TAVASE project, i.e. a regional project for artificial groundwater recharge, acquisition and bulk supply.

 
Figure 5. Tampere Region and TAVASE municipalities.
The complete list of actors is given in a table in Annex 1.

5
Episodes
5.1
Cooperation
The development of the cooperation between the municipalities in the Tampere and Valkeakoski Region in water acquisition has a long history dating back to the 1960s. The National Board of Agriculture had prepared the general plan for water protection and water services for the Kokemäenjoki river basin. For instance, it was proposed that artificial groundwater recharge plants be built in the esker formations to the west and to the east of Tampere in 1969. At that time, however, the water consumption was estimated to be 200,000 m3/d in 2000, although actual consumption was clearly below 100,000 m3/d (Tavase Oy 2001).

After many intermediate phases the general plan for water acquisition for the municipalities in the Tampere and Valkeakoski Region was finalized in 1993. The concept ‘TAVASE’ (Tampereen ja Valkeakosken Seutu ( Tampere and Valkeakoski Region) was also taken into use at that time. Furthermore, six issues were recommended to be studied during the next phases. 

After the finalization of the general plan for water acquisition, the municipalities of TAVASE have done complementary groundwater investigations and studies for artificial groundwater recharge in the esker formations. A meeting of TAVASE municipalities in June 6, 2000 established a management task force to study urgently the organisation of the cooperation in water acquisition. The management task force prepared the report which was introduced to the municipal leaders and technical management in the TAVASE Forum in October 2000. The report consisted of a summary of the studies, investigations and comments, and the recommendations of the management task force to the municipalities for implementation.

The municipalities made the decision to continue the development of the TAVASE initiative in August-October 2001 based on the proposal of the management task force of July 20, 2001. The proposal was based on the following:

1. Population growth in the TAVASE area is expected to be 35,000-50,000 during the next 30 years.

2. Surface water sources and poor quality groundwater sources will be replaced with more efficient good quality groundwater sources and artificial groundwater recharge. The future use of surface water would require the rehabilitation of surface water treatment plants and the extension of suction pipes to those locations in the lakes, where raw water quality is better. It would also be more viable to protect artificial groundwater recharge formations, because the areas would be smaller. 

3. The vulnerability of water distribution could be decreased by constructing the networks so that delivery can be arranged from various directions.

4. The conditions for the enterprises needing good quality water would be improved, and the establishment of new companies in the region would be made more attractive.

A bulk water supply joint-stock company, Tavase Oy, was established by the municipalities (Tampere, Valkeakoski, Kangasala, Sahalahti, Lempäälä, Toijala, Vesilahti, Viiala, and Kylmäkoski) during May-December 2002, and the constitutive meeting was held on December 5, 2002. The environmental impact assessment (EIA) process for the artificial groundwater recharge project was carried out in 2001-2003, and the required corresponding water and environmental permits for the artificial groundwater recharge plant were submitted to Western Finland Environmental Permit Authority in 2003.
Tampere, Valkeakoski, Kylmäkoski, Toijala, Viiala, Lempäälä and Sahalahti municipalities are using surface water either completely or partly as raw water. In the EIA process the alternatives for water acquisition were the following (Suunnittelukeskus Oy 2003):

· Alternative 1 (Proposed project): The artificial groundwater recharge plant shall be implemented in accordance with the planned dimensioning in Vehonniemi-Isokangas esker on the municipal boundary of Kangasala and Pälkäne. The Julkujärvi-Pinsiökangas esker formation will remain a future reservation for the needs of Tampere and its northern neighbouring municipalities.

· Alternative 2: Artificial groundwater recharge shall be implemented in two esker formations. The Julkujärvi-Pinsiökangas esker will serve mainly Tampere and the Vehonniemi-Isokangas esker will serve the Kangasala-Sahalahti and Valkeakoski direction.

· Alternative 3 (Zero+): Water acquisition shall be carried out in accordance with the present principles. Rusko (Tampere) and Tyrynlahti (Valkeakoski) surface water treatment plants will be used, but water abstraction will be removed to more viable locations in the lakes, and the existing treatment processes will be improved.

In addition to water acquisition alternatives (Figure 6), the optional methods for artificial recharge of groundwater were compared in the EIA. The project proposal was based on sprinkling infiltration, and the basin recharge was assessed as an option for sprinkling infiltration. 

The general plan for the artificial groundwater recharge plant in the Vehonniemi-Isokangas esker was completed in April 2003, and the detailed design in 2004. The design capacity of the artificial groundwater recharge plant is 70,000 m3/d, and the municipalities have made a total reservation for about 66,000 m3/d. The actual average planned abstraction rate is 50,000 m3/d. Water transmission mains between Kangasala and Sahalahti municipalities were constructed in 2003. The regional development plan for water services in Tampere Region was completed in 2004.

Figure 6. Alternatives for artificial groundwater recharge in TAVASE project (adapted from Tavase 2001).

The water consumption in TAVASE municipalities in 2003, 2010 and 2020 is shown in Table 1 (Pirkanmaa Regional Environmental Centre 2004).

Table 1. Water consumption in TAVASE municipalities in 2003, 2010 and 2020.
	TAVASE municipality
	2003

m3/d
	2010

m3/d
	2020

m3/d

	Kangasala
	3,550
	3,290
	3,360

	Kylmäkoski
	170
	250
	550

	Lempäälä
	2,470
	2,930
	3,370

	Sahalahti
	1,730
	1,900
	2,090

	Tampere (+Pirkkala)
	51,530 (+2,330)
	52,330 (+2,660)
	53,150 (+2,930)

	Toijala
	1,850
	2,200
	3,000

	Valkeakoski
	4,220
	5,500
	8,250

	Vesilahti
	210
	230
	240

	Viiala
	780
	1,000
	1,500

	Total (incl. Pirkkala)
	68,840
	72,290
	78,440


The existing inter-municipal connections in water transmission in 2003 are shown in Table 2 (Pirkanmaa Regional Environmental Centre 2004).

Table 2. Inter-municipal connections in water transmission

	Water from TAVASE municipality
	to other TAVASE municipality
	to non-TAVASE municipality

	Kangasala
	Tampere
	

	Kylmäkoski
	
	

	Lempäälä
	Valkeakoski, Vesilahti, Viiala
	Pirkkala

	Sahalahti
	
	Kuhmalahti

	Tampere
	Kangasala, Lempäälä
	Ylöjärvi, Nokia, Pirkkala

	Toijala
	Kylmäkoski, Viiala
	

	Valkeakoski
	Lempäälä, Toijala
	

	Vesilahti
	
	

	Viiala
	
	


The episode is also given in a table in Annex 1. 
5.1.1 Factors
The factors are given in a table in Annex 1.

5.1.2
Outcomes

The outcomes are given in a table in Annex 1.

6
Participation and sustainability in decision making

6.1
Participation
In accordance with the Water Services Act (WSA 119/2001), the municipality has to make the development plans in cooperation with the water and sewerage undertakings within its territory, and with the neighbouring municipalities. The municipality has also to participate in regional water services planning (Ministry of Agriculture and Forestry 2001 and 2002). It is clear with respect to the WSA that in practice the TAVASE project, although  launched much earlier than the WSA was enacted, meets the stipulated current formal requirements for participation and cooperation in water services development between the neighbouring municipalities and water undertakings in Tampere Region. 

In general, it appears that this kind of regional cooperation which has been practised also elsewhere in Finland has proved feasible, and therefore, partly on the basis of the experiences from Tampere Region and elsewhere, the regional cooperation and participation requirements have been included in the new Water Services Act in 2001.   

Establishment of Tavase Oy

· A regional bulk water supply joint-stock company 

· A legal entity responsible for the TAVASE project (artificial recharge of groundwater, acquisition and bulk supply)

· A non-profit company owned by the municipalities

· Shareholding municipalities are the customers of Tavase Oy

The TAVASE organisational task force, under the TAVASE steering committee, studied the organisational models used in Finland for regional bulk water supply. The task force introduced the final report to the leaders and technical managers of the municipalities in the TAVASE Forum in November 2000. The recommendation was to establish a joint-stock company for artificial recharge of groundwater, acquisition and bulk supply. This proposal was approved in accordance with the formal decision-making procedure by the municipalities: first by the technical committees, then by the municipal boards, and finally by the municipal councils. 

The nature of this decision is such that formal decision-making by democratically elected municipal organs without any further or wider participation can be considered adequate. 

Technical options considered in the EIA process for the TAVASE project

· Alternative 1 (proposed): The artificial groundwater recharge plant in the Vehonniemi-Isokangas esker on the municipal boundary of Kangasala and Pälkäne. 

· Alternative 2: Artificial groundwater recharge shall be implemented in two esker formations. The Julkujärvi-Pinsiökangas esker will serve mainly Tampere and the Vehonniemi-Isokangas esker will serve the Kangasala-Sahalahti and Valkeakoski direction.

· Alternative 3: Water acquisition in accordance with the present principles. Rusko (Tampere) and Tyrynlahti (Valkeakoski) surface water treatment plants will be used, but water abstraction will be removed to the more viable locations in the lakes, and the existing treatment processes will be improved.
In accordance with the Act on Environmental Impact Assessment 468/1994, participation in the environmental impact assessment process is defined as interaction between the organization responsible for the project, the liaison authority, other relevant authorities and those, on whose circumstances or interests the project or the plan may have an impact (Finlex-Edita Publishing Oy 1994).

During the environmental impact assessment process several public discussion and consultation meetings were organised, where the project and its details were introduced, and where the EIA process was described. In order to increase participation, an EIA task force and an EIA steering committee were established to guide the process, to introduce the views of local and various other stakeholders, and to give information on the project at the grass-root level (Suunnittelukeskus Oy 2003).

Local inhabitants, associations, fishery collectives and other stakeholders have been able to participate in many ways in the EIA process of the artificial groundwater recharge project. The inhabitants, entrepreneurs and other stakeholders in the Vehonniemi-Isokangas area and surroundings have been heard, for instance, by interviewing the inhabitants, entrepreneurs and fishermen. The associations in Kangasala and Pälkäne have also been interviewed. Questionnaires have been available at the briefing events and meetings for the public so that the stakeholders ─ even those who were not included in the interview mailing list ─ have had a chance to express their views and give comments and feedback. 
Formally, the views and comments concerning the EIA process can be given in accordance with the hearing procedure stipulated in the Act on Environmental Impact Assessment Procedure (468/1994) both at the assessment programme planning phase and at the assessment reporting phase. Furthermore, the hearing and statement procedures will be organized during the possible permit application procedures in accordance with the applicable acts.

Information during the project planning phase has been given through media, and at events organised for the public, landowners and fishery collectives. Technical field visits to existing artificial groundwater recharge plants in Jyväskylä, Hämeenlinna and Tuusula and to the groundwater intakes in the middle of the urban settlements in Tampere were organized for the EIA task force and steering committee, and for the decision-makers of Pälkäne and Kangasala in 2002.

Table 3.
Information, consultation and discussion events for the public and other stakeholders during the planning of the artificial groundwater recharge project and the EIA–process, and other communication (Suunnittelukeskus Oy 2003).

	  Events for the public and other stakeholders, and communication before the EIA-process

	29 June 1995
	Information event on the project and studies and investigations

	19 February 1997
	Briefing on the planning and the progress of the project

	24 March 1998
	Information and discussion event

	17 August 1998
	Briefing of the project for the members of the Parliament from Tampere Region 

	5 November 1999
	Briefing for Pälkäne Municipal Board and Environmental Committee 

	24 November 2000
	TAVASE Forum for the municipalities in Tampere Region

	10 September 2001
	Information event on the groundwater investigations in Pälkäne municipality

	31 October 2001
	Briefing for the landowners

	Events for the public and other stakeholders, and communications during the planning of EIA -process

	20 March 2002
	Press release

	26 March 2002
	Public event on EIA-programme

	Events for the public and other stakeholders, and communications during EIA -process

	9 October 2002
	Discussion event for the landowners in Vehonniemi village

	13 November 2002
	Press release

	14 November 2002
	Discussion event for the shareholder municipalities of water transmission mains

	21 November 2002
	Public events on the progress of EIA –process, the plan for the groundwater protection zones, and impact assessments

	2 and 4 April 2003
	Briefing for the entrepreneurs in Kankaanmaa and the inhabitants of Tausti

	3 and 14 April 2003
	Briefing for the municipal councils of Pälkäne and Kangasala

	Plan for events for the public and other stakeholders, and communications after completion of EIA report

	April-March 2003
	Press release and public events on the EIA results in Pälkäne and Kangasala 


Newspapers have also reported on the project on a regular basis. The brochure on the water acquisition cooperation in Tampere and Valkeakoski Region has been published, for instance, on the websites of the Council of Tampere Region and Tampere Water. Furthermore, Tampere Water has kept updated information on the project and the EIA process on its website. 
The EIA task force included the following members:
Mr. Jyri Kankila, Pälkäne Environmental Committee
Mr. Raimo Kouhia, Kangasala Environmental Committee
Ms. Mari Rajala, Pirkanmaa Regional Environment Centre
Mr. Jukka Suominen, Toijala Town
Mr. Raimo Leppänen, Valkeakoski Town
Mr. Jukka Meriluoto, Tampere Water
The EIA steering committee consisted of the following members:
Mr. Jukka Lindfors, Pälkäne

Ms. Virpi Pohjola, Pälkäne

Mr. Heikki Mäljä, Pälkäne

Dr. Kalle Hakalehto, Pälkäne

Mr. Arjo Anttila, Pälkäne

Mr. Markku Sipilä, Kangasala

Mr. Martti Tiitola, Kangasala

Ms. Marjo Tiitola, Kangasala

Mr. Heikki A. Ollila, Kangasala

Mr. Markku Ojanen, Pirkanmaa Association of Nature Conservation  
Ms. Karoliina Laakkonen-Pöntys, Council of Tampere Region
Mr. Pentti Bergmann, Valkeakoski Town
Mr. Esko Haume, Tavase Oy

TAVASE steering committee consisted of the following members:

Mr. Pentti Bergmann, Valkeakoski Town, chairperson
Mr. Jouko Jauhia, Kangasala Municipality
Mr. Paavo Nikkanen, Kangasala Municipality
Mr. Pentti Vihola, Kylmäkoski Municipality
Mr. Hannu Heikkilä, Lempäälä Municipality
Mr. Hannu Alén, Pälkäne Municipality
Mr. Esko Mattila, Pälkäne Municipality
Mr. Reijo Riekkola, Sahalahti Municipality
Mr. Esko Haume, Tampere Water
Mr. Jukka Meriluoto, Tampere Water
Mr. Tapio Myllykylä, Toijala Town
Mr. Jukka Suominen, Toijala Town
Mr. Tapio Kauppila, Vesilahti Municipality
Mr. Jaakko Hupanen, Viiala Municipality
Mr. Matti Innamaa, Pirkanmaa Regional Environment Centre  

Mr. Matti Vänskä, Pirkanmaa Regional Environment Centre
Mr. Pertti Fagerlund, Council of Tampere Region
Mr. Mikko Heino, Council of Tampere Region
Mr. Raimo Leppänen, Valkeakoski Town, secretary
The TAVASE steering committee met regularly in 1994-2003. The committee had two task forces: the TAVASE organisational task force and the TAVASE planning task force. The organisational task force was responsible for the preparation of the charter of the bulk water supply company. The members were from Tampere Water, Kangasala Municipality, Valkeakoski Town, Pirkanmaa Regional Environmental Centre and Council of Tampere Region. The TAVASE planning task force members represented key stakeholders involved in project planning and preparation of the EIA process. Tampere Water has been responsible for organizing the planning and implementation of the artificial groundwater recharge plant and the EIA process on behalf of Tavase Oy.     
The following municipalities have joined in Tavase Oy: Kangasala, Kylmäkoski, Lempäälä, Sahalahti, Tampere, Toijala, Valkeakoski, Vesilahti and Viiala. Pälkäne decided not to join. All the shareholding municipalities ratified the charter during 2002. The business activities of the company were started in 2003.

In accordance with the Environmental Protection Act (86/2000), the permit authority shall request an opinion on the permit application from the regional environment authority and the municipal environmental protection committee in municipalities where the activity referred to in the application may have an environmental impact. Regional environmental permit authorities shall request an opinion from the regional environmental centre in whose area the activity referred to in the application may have an environmental impact. In addition, the permit authority must also request an opinion from other authorities charged with protecting the public interest and any other opinions needed in considering the permit application. Regional environmental permit authorities and regional environmental centres shall request an opinion from the local authority where the activity referred to in the application is located and, if needed, from other local authorities whose territory is affected. 
The permit authority may also procure other necessary opinions and statements relating to the permit application. Before passing a decision on a permit, the permit authority shall provide those whose rights or interests might be concerned (stakeholders) with an opportunity to lodge a complaint regarding the matter. Persons other than stakeholders shall be provided with an opportunity to state their opinion.

          

It is obvious that the formal EIA process in general, and in the case of the TAVASE project in particular, has offered adequate possibilities for participation. Furthermore, the water and environmental permit procedure described above gives additional possibilities for those concerned to participate formally in the decision-making. 

The participation is described in a table in Annex 1.

6.2
Sustainability




Establishment of Tavase Oy

· A regional bulk water supply joint-stock company 
· A legal entity responsible for TAVASE project
· A non-profit company owned by the municipalities

· Shareholding municipalities are the customers of Tavase Oy

The selected organisational option ─ a joint-stock company ─ for artificial recharge of groundwater, acquisition and bulk supply is by far the most common alternative in the regional cooperation of municipalities in water services. Based on experiences elsewhere, and on the unanimous decisions taken by the Tavase Oy shareholding municipality organs to establish this kind of a company, it can be stated that it will fulfil the present and future requirements of sustainability very well.

Technical options considered in the EIA process for the TAVASE project

· Alternative 1 (proposed): The artificial groundwater recharge plant in the Vehonniemi-Isokangas esker on the municipal boundary of Kangasala and Pälkäne. 

· Alternative 2: Artificial groundwater recharge shall be implemented in two esker formations. The Julkujärvi-Pinsiökangas esker will serve mainly Tampere and the Vehonniemi-Isokangas esker will serve the Kangasala-Sahalahti and Valkeakoski direction.

· Alternative 3: Water acquisition in accordance with the present principles. Rusko (Tampere) and Tyrynlahti (Valkeakoski) surface water treatment plants will be used, but water abstraction will be removed to the more viable locations in the lakes, and the existing treatment processes will be improved.

The use of groundwater and artificial recharge of groundwater has increased constantly in Finnish municipalities since the early 1970s. The Ministry of Agriculture and Forestry has prepared the Water Resources Management Strategy (WRMS) in collaboration with the Ministry for the Environment, the Ministry of Social Affairs and Health, the Finnish Environment Institute, and the Regional Environment Centres. This national WRM strategy aims at implementing the Strategy for the Sustainable Use of Renewable Natural Resources in Finland of 1997. 
The WRMS was approved in 1999, and it guides the management of water resources in the administrative sector of the Ministry of Agriculture and Forestry. The WRMS covers the water services of the municipalities and the use and management of water courses (Ministry of Agriculture and Forestry 2000). The WRMS stipulates the key actions in accordance with which the objectives are set and can be met through Management by Results. The vision and objectives are defined for 2010. The overall objective of the WRMS is that the use of water resources is socially, economically and ecologically sustainable. The key objectives of the WRMS include the following:
· Possibilities of water users to obtain high quality water services at affordable prices will be improved.
· The operational reliability of water undertakings and the quality of drinking water in municipalities will be improved by enhancing the utilisation of groundwater, by constructing stand-by water intakes, and by interconnecting the distribution networks. 
· Planning of municipal and regional water services will be enhanced.
Therefore, it can be stated in general that proposed Alternative 1 meets the stipulated objectives of the national water resources strategy, and it also fulfils the present and future requirements of the sustainability very well.

The sustainability is described in a table in Annex 1.
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City in Time
Tampere is currently the largest inland city in the Nordic countries and the traditional industrial centre of Finland. In many respects, this city represents the development of water supply and sanitation in the whole country. Along with industrialisation the city grew rapidly. The systems were established in Tampere quite early compared to other parts of Finland. As a big industrial city on the Nordic scale, Tampere also influenced the choices of other cities trying to solve their water problems. The first municipal “water pumping installation” in Tampere, and probably the whole country, was founded in 1835. The system was quite simple and was soon abandoned. The evolution of sewerage began with free-flowing ditches leading from the northern parts of the old city to Lake Pyhäjärvi and the rapids. As years went by and Tampere grew, the ditches were straightened, opened and covered. These measures, however, proved to be insufficient and the dirt and filth continued to spread. Table 4 presents the identified key long-term decisions in Tampere.

After rejecting two private proposals (Katko, Juuti and Hukka 2002), the city assumed responsibility and at first had a low-pressure gravity water system constructed in 1882. This was followed by a high pressure system in 1898. Yet, this system lacked the proposed slow sand filtration, and partly due to this the city had a severe typhoid epidemic resulting in some 300 deaths in 1916. In 1917 chlorination was started, whereafter no typhus epidemics have occurred.

During the typhoid epidemic, there were discussions about whether Tampere should begin to use groundwater, which in terms of healthfulness and taste was better than the water of Lake Näsijärvi. Extensive groundwater inventories were made but in 1920 the city council finally abandoned the plans for establishing a groundwater intake. This decision probably also influenced the "city fathers" of other Finnish urban centres of that time. Ground water was finally taken increasingly into use after WWII and constitutes currently about 40 per cent of total consumption in Tampere (Juuti and Katko 1998, 101-107; Juuti 2001, 190-194). 

Table 4. Key long-term strategic decisions of Tampere water and sewerage services, 1835 – 2002 

	Year
	Event
	Reason
	Outcome
	Organisational change
	Stakeholders

	1835
	1st municipal water pumping system
	Lack of fire-fighting water and safe household water”
	City’s 1st action in this sector
	
	Various groups among local councillors 

	1865
	Rejects private concession proposal by von Nottbeck
	City would take risks and von Nottbeck earn a secure income
	City decided to organise waterworks itself; City Health Committee in 1866
	Several committees followed
	Various groups among local councillors, City councillors 

	1874

1880
	Rejects of too old-fashioned and too modern systems
	Wooden gravity pipe seen old-fashioned; high pressure system too expensive
	Systems postponed
	
	City councillors

	1880
	Rejects modern system proposal by A. Ahlberg
	Too modern and expensive,  
	Cheaper, but inadequate gravity system with low pressure in 1882, high pressure system decided in 1895, in use in 1898, no SSF caused typhoid epidemic in 1915-16
	1st City waterworks
	City councillors, city council, experts

	1887
	Decision to construct major sewers
	Economic resources available, land drainage for health reasons
	better quality of city life over short term 
	
	Local councillors, Health officers

	1897
	Metering based billing
	Metering required at all connections
	Over 90 percent metered
	
	City council, waterworks, consumers

	1898
	WC accepted
	Easy way to solve excreta removal 
	Pollution of surface water, increasing no. of WCs
	
	City council

	1920
	Groundwater option rejected
	Experts in conflict, mistrust on yield estimates
	Kaupinoja surface water treatment plant 1928, 1st GW plant in Mustalahti in 1950
	
	Experts, local councillors, water works

	1962
	Rahola wastewater treatment plant
	First proposal in 1921 rejected, Quality problems of surface water, Water Act -61
	1st wastewater treatment plant in the city, 2nd in Viinikanlahti in 1972, WW gradually from neighbouring municipalities
	
	City council, experts, water works, several municipalities, consumers

	2002
	Tavase Ltd.
	Better quality raw water (artificial recharge)
	Regional bulk, joint-stock water supply company
	New Organisation
	10 municipal city councils, technical committees and boards 


GW = ground water
WW = wastewater

In spite of the typhoid epidemic it was decided not to do anything about wastewater at that time: it was assumed that the Tammerkoski Rapids could purify it sufficiently. It was even believed that wastewaters from industries could be useful in eliminating typhus and would thus improve the health situation (Juuti 2001). The matter was taken up again only in the 1950s, and in 1962 the first wastewater treatment plant with activated sludge process was completed in Rahola, for the western suburbs of the city. Yet, the city was among the last big cities in the country in introducing modern biological-chemical treatment of wastewaters for all its wastewaters in 1982. 
After World War II the water works grew rapidly. At the turn of the 1960s, preference was given to the quality problems of raw water caused by forest industry pollution along the lake nearby. Lake Roine, situated in a neighbouring municipality, became the new source of raw water in 1972. It constituted at the time one of the best raw water basins in the country.

In 1973 the water and sewage works were merged as in many other cities in Finland those days. In the late 1970s the utility started to discharge and treat wastewaters from the neighbouring municipalities as well as to sell and buy water on contract basis with its neighbours. It is planned that by 2008 a regional wholesale water company will produce ground water through artificial recharge to serve the city and its neighbours. Thus the question of whether to use ground or surface water has been there for a century. Yet, each city and municipality wants to have their own water and sewage utilities for operating the services within their own boundaries. As for wastewaters, the long-term plan is to build a large centralised plant underground for treating wastewaters from several municipalities, possibly by 2015 or 2020. 

8
References
City of Tampere. 2003a. The general information. http://www.tampere.fi/english_v/general.htm. Updated 6.8.2003.  

City of Tampere. 2003b. Annual Report 2002. http://www.tampere.fi/english_v/pdf/annualreport02.pdf

The Council of Tampere Region. 2004. http://www.pirkanmaa.fi/english/
Finlex-Edita Publishing Oy. 1994. (Original in Finnish) Act on Environmental Impact Assessment 468/1994. http://www.finlex.fi/lains/index.html. 
Finlex-Edita Publishing Oy. 1999. (Original in Finnish) Decree on Environmental Impact Assessment 268/1999. http://www.finlex.fi/lains/index.html.
Juuti P. 2001. (Original in Finnish) Kaupunki ja vesi. Tampereen vesihuollon ympäristöhistoria 1835-1921. [Water and City] Acta Electronica Universitatis Tamperensis 141. Error! Bookmark not defined.
Juuti P. & Katko T. 1998. Ernomane vesitehdas - Tampereen vesilaitos 1835-1998 (Marvellous water factory - Tampere Water Works 1835-1998. Tampere City Water Works. (In Finnish, Summary in English and Swedish). 307 p.
Katko T., Juuti P. and Hukka J. 2002. An early attempt to privatise – any lessons learnt? Research and technical note. Water International. Vol. 27, no. 2. pp. 294-297. 

Koivisto, I. and Tuulasvaara-Kaleva, T. 2000. The old town centre. http://www.history.tampere.fi/city/index2.htm 

Ministry of Agriculture and Forestry. 2000. (Original in Finnish) Water resources management strategy. 6 p. Available at: http://www.mmm.fi/luonnonvarat_vesivarat_maanmittaus/vesivarat/vesivaratehtavat/STRATEGIA.doc
Visited 9 November 2004.
Ministry of Agriculture and Forestry. 2001. Water Services Act (119/2001). 10 p. Available at: http://www.finlex.fi/pdf/saadkaan/E0010119.PDF. 
Ministry of Agriculture and Forestry. 2002. (Original in Finnish) Guidelines for the Water Services Act 119/2001. 56 p. 

Available at: http://www.mmm.fi/julkaisut/julkaisusarja/MMMjulkaisu2002_1.pdf.
Pirkanmaa Regional Environment Centre. 2004. (Original in Finnish) Pirkanmaan alueellinen vesihuollon kehittämissuunnitelma. Phase I. Alueelliset ympäristöjulkaisut. No. 351. 94 p. ISBN 952-11-1767-2 (nid.), 952-11-1773-7 (PDF). Available at: http://www.ymparisto.fi/default.asp?contentid=87456&lan=FI. Visited 11 August 2004. 

Suunnittelukeskus Oy. 2003. (Original in Finnish) TAVASE - Vehoniemen-Isokankaan harjualueen tekopohjavesilaitos - ympäristövaikutusten arviointiselostus. TAVASE – Artificial groundwater recharge plant in Vehonniemi-Isokangas esker- Report on environmental impact assessment. Available at: http://www.tampere.fi/vesi/ajankohtaista/240403.htm. Visited 9 August 2004. 171 p. +annexes.

Tampere Chamber of Commerce & Industry. 2004. http://www.tampere.chamber.fi/

Tampere Water. 1999. A brief in English. http://www.tampere.fi/vesi/pdf/tampere_water.pdf 

Tampereen Vesi. 2003. Toimintakertomus. Annual Report 2002. http://www.tampere.fi/vesi/pdf/toimintakertomus_2002.pdf

Tampereen Vesi. 2004. Vesilaitoksen toiminta. http://www.tampere.fi/vesi/toiminta.htm.

Tavase. 2001. (Original in Finnish) Vedenhankinnan yhteistyön järjestäminen Tampereen ja Valkeakosken seudulla. Hallintomallityöryhmän esitys 20.7.2001. Organizing of the cooperation in water acquisition in Tampere and Valkeakoski region. Proposal of the task force for the organizational model 20.7.2001. 11 p. 

Tuulasvaara-Kaleva, T. 2000. http://www.history.tampere.fi/main.htm

Website of Finland’s environmental administration. http://www.environment.fi. Visited 30 March 2004.

[image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16][image: image17]
Watertime case studies


Estonia:�
Tallinn�
�
Finland:�
Tampere, Hämeenlinna�
�
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Grenoble�
�
Germany:�
Berlin, Munich�
�
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�
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�
Lithuania:�
Kaunas, Vilnius�
�
Netherlands:�
Rotterdam�
�
Poland: �
Gdansk, Lodz, Warsaw�
�
Romania:�
Bucharest, Timisoara�
�
Spain:�
Cordoba, Madrid, Palma de Mallorca, Gran Canaria�
�
Sweden:�
Stockholm�
�
UK:�
Cardiff, Edinburgh, Leeds�
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