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1 INTRODUCTION
With the information gathered it is possible to detect clearly an important reform process in the recent history of water management in the city of Palma de Mallorca.

This reform process is about the change in the kind of water resources management policy carried out, which points to a management policy that takes into account natural water resources protection, and promotes a sustainable development. This obviously affects resources management all over the islands, but especially in Palma de Mallorca, where most of the population lives, and in agriculture activities as well.

The new policies search for water saving methods, and new, alternative, unconventional water resources, to preserve natural resources in quantity and quality. This affects mainly underground waters.

The beginning of the whole process of change, which has been very slow, could be situated at the beginning of the sixties. Since the fifties, the islands have experienced an extraordinary tourism increase, which has been getting even more important with the passing of time. This fact together with the permanent population increase and the weather change effects, led to a problematic situation of water resources scarcity.

The management policy carried out initially, based on a production increase according to the demand increase, turned to be, obviously unsustainable. Several studies which started in 1961 by the Ministry of Public Works (MOPU) and the Geological and Mining Institute (Instituto Geológico y Minero) showed a clear contamination of many of the water supply aquifers with seawater intrusion, which definitely forced the administration to change the way resources were being managed. 

Little after this, an especial normative for the Balearic Islands was developed, and the Coordination Committee for the Water Resources Study (Comité Interministerial de Coordinación para el Estudio de los Recursos Hidráulicos) was created. Several working projects on resources research and aquifer control continued, as well.

Despite these first measures, the situation, at the end of the eighties, was still alarming. The lack of human and material resources at the corresponding administrations and organisms, as well as the lack of the suitable legal instruments to control the aquifers, among others, were the reasons that led to this situation.

Finally it is possible to say that in Palma de Mallorca some relevant changes in the water resources management have led to an important water resource saving. Some of these changes have been considered as reform episodes in this case study. 

2 CITY BACKGROUND

Palma de Mallorca is the capital  city of the Balearic Islands. The municipal district covers an area of 21.356 hectares and it comprises the Cabrera subarchipielago. Palma had a population of 367.277 inhabitants in the beginning of 2003.

In the recent history of the Balearics, it is important to point out the beginning of a new tourism starting around 1950. The increasing tourism since then reached a figure of seven million tourists visiting the island of Mallorca. The tourism phenomena significantly changed the city landscape, and the whole island. The increasing trend of tourism made the island the area of Spain with the highest GDP per inhabitant.

The Palma climate is Mediterranean with an average temperature of 17 ºC and an average rain level of 450 l/m2.

Historical Background: The present position of the city of Palma is believed to have been originally occupied by a talayotic settlement closely associated with the sea. Later invaded by the Romans and then by the Arabs who named it Madina Mayurqa, the city conserves evidence of those periods in monuments such as the Almudaina Palace and the Arab baths.
In 1229 Palma was conquered by King Jaime I, who founded a municipality that encompassed the whole island, hence its name Ciutat de Majorca. As a result of the singular layout of the city, intersected by a river, there were two urban centres "Vila de Dalt" and "Vila d'Avall" situated on either side of the river's banks.
Because of its privileged geographic position, Palma was able to have important dealings with traders from the Maghreb, Italian domains and the Turkish Empire and they helped to make this a golden era for the city. In La Lonja there was a busy commodity exchange market supervised by the Consolat de Mar to ensure that all commercial transactions complied with the laws in force at the time.
At the beginning of the 16th century, plague, foreign rebellions and frequent attacks by Turkish pirates and the Berbers led to a slump in trading and the city entered a period of decline which lasted until the end of the 17th century.
In the 18th century, the Decree of Nueva Planta by Philip V completely changed the island's governmental regime and Palma became the capital of the new province of Baleares. Also in this century, under Charles III, freedom to trade with the Indies was established, leading to an increase in commerce in Majorca and in our city's port.
The French occupation of Algeria in the 19th century brought an end to the danger of Maghrebi attacks in Majorca, resulting in the expansion of sea traffic and shipping lines. With this economic growth the city underwent great development in population and size.
The beginning of the 1950's marked the prelude of the tourist phenomenon which was to change the physiognomy of the city and the entire island, transforming it into a centre of attraction for visitors with a sociological interchange of cultures.

3 WATER AND WASTERWATER UNDERTAKING

3.1 Background 

3.2 Water and wastewater undertaking profile
The Balearic Islands water administration is an exclusive competence of the Autonomous Community. The competence was exercised by an independent entity, created for it, the Water Committee (Junta de Aguas), until 1997. Afterwards the Committee was subject to the Environment Autonomous Ministry (Consejería de Medio Ambiente).

Nowadays the following organizations are involved in the hydraulic administration, and they all depend on the Autonomous Ministry of Environment :

· The Autonomous Minister of Environment 

· The head of the general department of Water Resources Management (Dirección General de Recursos Hídricos), and the different organizations dependent on it, the Government Committee (Junta de Gobierno), the Balearic Water Council ( Consejo Balear del Agua), the Insular  Water Comitees from Mallorca, Ibiza and Formentera and the Exploitation Committees for specific aquiferous.

The Autonomous Ministry of Government (Consejería de Gobierno) must be mentioned as well. They have some competences regarding legislation, high level programming of hydraulic exploitations and other hydraulic works, the approval of the Balearics Hydrological Plan, as well as the adoption of exceptional measures.
Regarding water supply and sewerage system EMAYA is the municipal company in charge of both services in Palma de Mallorca. It is also in charge of other activities like urban cleaning services and the solid urban waste disposal. The company had 1028 workers in 2001 and a made business for 64,3 millions of euros in 2001.
Concerning water resources Mallorca has been mainly supplied by underground water, due to the high permeability of land, which makes underground water the most abundant water resource. The island development, the population increase and the tourism increase, led to an actual situation of water deficit, which can only be balanced using no conventional, like seawater desalination or wastewater reuse. On the other hand the consecutive lost of underground water quality due to seawater intrusion contamination, have contributed as well to promote these techniques in the last decades, which nowadays characterize water management in Mallorca and more specifically in the city of Palma.
It has already been mentioned that underground water is the main water resource, but Palma is being supplied by surface water reservoirs as well. These are the Gorc Blau and the Cúber water reservoirs. And finally the seawater desalination plant of Palma Bay completes the drinkable water supply.

The aquifers that supply Palma with water are on the ones in the north area (Estremera and Na Burguesa), with a better chemical quality, the coastal aquifers like Vall-Verd and Alcudia which are overexploited and present salinization symptoms, and finally, the plain aquifers (Pont D’Inca, Virgen de Monserrat and Son Veri), which are affected by seawater intrusion in low water level periods.

Altogether 41,9 hm3 were supplied to the water network in the year 2001, as well as 7,2 hm3 which were sent to from the seawater desalination plant to Calviá.

It is expected that the overexploited aquifers significantly recover, in quality and in quantity, due to the wastewater reuse measures, which avoids the water collecting for certain uses, and thanks as well to desalination.

Concerning sewerage there are two water treatment plants with a very high seasonal character due to tourism. The first one treated 3,4 hm3 in the year 2001, and the second one 23,6 hm3. The treated water is being used for irrigation aims since 1970. Due to the lack of capacity and age of installations it has been necessary to build a new water treatment plant in Palma. 

It must be noticed that since late 90’s there is a regenerated water network which supplies urban waste water treated in a tertiary treatment plant to be used in those activities which do not need a high quality water. 

3.3 System profile
	Undertaking identification
	Water and sewerage system Municipal Company (EMAYA)

	Geographical scope

· Nation

· State

· Region

· Local
	Local

	Type of activity

Water supply and

· No other activity            

· Wastewater

· Storm water and drainage

· Electricity

· Gas

· District heating

· Other (specify) ………………………………….
	Wastewater treatment

Drainage and overland flow

Clearing

Solid urban refuse collection and treatment



	Type of assets ownership

· Public

· Private

· Mixed
	Public

	Type of operations

· Public

· Private

· Mixed
	Public

	Total personnel (no)
	1092

	Outsourcing (%)
	7,7%

	Annual costs (EUR/a)
	72.538.207

	Annual revenue (EUR/a)


	77.448.058

	Average annual investment (EUR/a)
	14.746.619

	Tariffs (EUR/m3)
	1,6 

	SERVICE DATA

	Type of water supply system

· Bulk water supply                                      

· Direct distribution

· Bulk supply and direct distribution
	Both types of supply

	Type of wastewater system

· Collection

· Treatment

· Collection and treatment
	Both

	Population (no)

· Water supply

· Wastewater
	367927

	Population served (no)

· Water supply

· Water distribution

· Wastewater
	423.927

367.277

367.277

	Supply area (km2)

· Water supply

· Water distribution

· Wastewater
	482

209

209

	WATER RESOURCES

	Yearly abstraction capacity (m3/a)


	55.600.000

	Daily abstraction capacity (m3/d)
	170.000

	Reliable annual yield of sources (m3/a)
	39.400.000

	Reliable daily yield of sources (m3/d)
	136.000

	IMPOUNDING RESERVOIR STORAGE

	· Number (no)
	2

	· Total capacity (m3)
	13.500.000

	WATER TREATMENT PLANTS

	· Number (no)
	3

	· No treatment (m3/d)
	0

	· Disinfection only (m3/d)
	71.132

	· Conventional treatment (m3/d)
	29.617 (the capacity is 39.744)

	· Briny water desalination  (m3/d)
	9.545 (the capacity is 30.000 m3/d)

	· Sea water desalination  (m3/d)
	31.066 ((the capacity is 68.000 m3/d)

	WASTEWATER TREATMENT PLANTS

	· Number (no)
	2

	· No treatment (m3/d)
	0

	· Mechanical treatment (m3d)
	0

	· Conventional treatment (m3/d)
	73.865

	· Advanced treatment (m3/d)
	7.126

	· Waste water reuse treatment
	16.000

	TRANSMISSION AND STORAGE TANKS/SERVICE RESERVOIRS

	1. Number (no) 
	5

	2. Total capacity (m3)
	121.000

	PUMPING STATIONS (WATER SUPPLY)

	3. Number (no)
	

	4. Total capacity (kW)
	

	PUMPING STATIONS (WASTEWATER AND STORMWATER)

	Number (no)
	

	Total capacity (kW)
	

	TRANSMISSION AND DISTRIBUTION NETWORK

	Mains lengths (km
	

	SEWERAGE NETWORK

	Mains lengths (km)
	

	SERVICE)CONNECTIONS (WATER SUPPLY)

	Total number of service connections (no)connections (no)
	64.177

	Total number of metered service connections (no)
	64.177

	SERVICE CONNECTIONS (WASTEWATER) 

	Total number of ww-service connections (no)
	64.177

	Consumption and customer service

	CONSUMPTION

	Daily average input (m3/d)
	141.000

	Total per capita consumption (l/capita/day)
	260 l/capita/day

	TREATED WASTEWATER

	Daily average treated wastewater (m3/d)
	73.865

	Total per capita treated wastewater (m3/d)
	0,201 m3/cápita/d

	CUSTOMER SERVICE

	Existence of system to record all customer complaints (yes/no)
	yes

	Existence of formalised system to record all customer complaints for service quality monitoring and assets management purposes  (yes/no)
	yes

	Existence of a guaranteed standards scheme (yes/no)
	yes

	FINANCIAL REVENUES

	Average Investments
	14.746.619

	OPERATING REVENUES

	Sales revenues (EUR/a)
	32.220.292

	Services rendered revenue  (EUR/a)
	41.708.494

	Work in progress (EUR/a)
	

	Capitalised costs of self-constructed assets (EUR/a)) 
	435.793

	Other operating revenues (EUR/a) 
	756.050

	TOTAL OPERATING REVENUES (EUR/a) 
	

	OPERATING COSTS

	OPERATIONAL COSTS

	Imported (raw and treated) water costs (EUR/a) 
	6.418.463

	Energy costs (EUR/a)
	4.278.811

	External services costs (EUR/a) 
	5.585.685

	Leasing and rentals costs (EUR/a)
	

	Purchases of consumables and other materials for maintenance and repair (EUR/a)
	3.444.865

	Taxes, levies and fees (EUR/a)
	1.421.516

	Exceptional earnings and losses (EUR/a)
	Excepcional expenses= 2.024.517

Excepcional earnings = 27.792

Expenses for excepcional losses and earnings= 1.996.725

	Other operating expenditures (EUR/a)
	

	INTERNAL MANPOWER COSTS (EUR/a)
	38.796.869

	TOTAL OPERATING COSTS (EUR/a)
	

	DEPRECIATIONS (EUR/a)

Depreciation (referred to the book values)
	

	E.B.I.T. = O.I. (EUR/a)
	

	NET INTEREST (EUR/a)
	

	E.B.T. = G.I. (EUR/a)
	

	TAXES (EUR/a)
	

	NET INCOME 
	

	INVESTEMENTS

	Average investment 
	

	TARIFF SYSTEM

	Kind of tariff applied
	Fixed and variable

	Average supply water tariff for direct residential consumption (EUR/ m3)
	1,08

	Average waste water tariff for direct residential consumption (EUR/ m3)
	0,49

	Total average water charges for direct consumption (EUR/ m3)
	1,045                                                                                                                                                                                                         

	PERSONNEL

	Total personnel
	1092

	Management and support personnel 
	

	Financial and commercial personnel 
	

	Customer service personnel 
	

	Technical services personnel 
	

	Salary average (EUR/year) per category
	34.253


3.4 Performance indicator

	CUSTOMER COMPLAINTS

	Customer complaints, water supply  (no/connect/a)
	

	Customer complaints, wastewater (no/connect/a)
	

	WATER LOSSES

	Non-revenue water by volume (%) 
	30 %

	Water losses by volume (%)
	

	Sewer network leakage (%)
	4 %

	FNANCIAL DATA 

	Unit total costs (EUR/m3)
	

	Unit annual revenue (EUR/m3)
	

	Unit investment  (EUR/m3)
	

	PERSONNEL

	Total personnel  per 1000 connections 

(nº/1000 connections)
	


3.5 Region profile

	DEMOGRAPHY AND ECONOMICS

	Population density (persons/km )
	1.757,3

	Household occupancy (persons/house)
	Población residente / número total de  viviendas 

	Population growth rate 
	

	· Current (% per year) 
	1,4 %

	· Forecasted (% per year)
	

	Gross National Product per capita (EUR/capita/a)
	11.576

	ENVIRONMENT

	Yearly rainfall 
	(promedio 1998-2002)

	· Average (l/m2/a)
	410

	· Maximum (l/m2/a)
	702,2

	· Minimum (l/m2/a)
	188,2

	Air temperature
	(average 1972-2000)

	· Daily average ((C)
	16

	· Daily maximum ((C)
	22,1

	· Daily minimum ((C)
	10

	Topography
	

	· Maximum delivery elevation (m)
	

	· Minimum delivery elevation (m)
	0

	Raw water quality – Sources types
	

	5. Surface water (%)
	21 (reservoirs)

	6. Natural springs and wetlands (%)
	24

	7. Well water (%)
	26

	8. Borehole water (%) desalinated water
	28,7

	BUSINESS AND INDUSTRY DEVELOPMENT

	business  growth rate 
	

	· Current (% per year) 
	

	· Forecasted (% per year)
	

	industry growth rate 
	

	· Current (% per year) 
	

	· Forecasted (% per year)
	


4 Actors in water and wastewater services provision and production 

	Actor
	Name
	Description
	Role in Water cycle
	Power and influences
	Goals

	C1
	Drinkable water consumers
	Palma de Mallorca inhabitants, Calviá,  tourists, industries, hotels and public organizations. 
	In this case it is necessary separate two type of final consumers, due to the special relevant of the reuse of water 
	They demand the needed water quality and quantity they've the right to get.
	Depending of the consumer their goal is related to the vital needs or for example in the case of the hotels a production input

	C2
	Treated water consumers
	The water regenerated can be used by public or private consumers. That group include the most important public consumer is the City Council (streets, parks,...) and the private consumers that not belong to the tourism sector ( Airport, farmers,...)
	The demand for this kind of water permit minimize the social cost and environmental damage
	City council have a crucial influence in the water cycle
	minimize the water cost discriminating the sources depending on the final uses.

	C3
	Private companies consumers of treated water ( Golf course (VIVELVA), Hotels, Gas and Electricity (GESA), etc)
	Some private companies reuse water because lower prices
	Demand reuse water and in some cases developed public private partnerships financing the reuse water network. They develop a very important environmental role in the water cycle
	A very relevant percentage belong to the tourism sector that have a great influence and power in the Islands
	minimize the water cost discriminating the sources depending on the final uses.

	I1
	Mariano Pascual
	Civil engineer working for civil service
	Civil engineers in Spanish civil service had a leading role in decision making regarding water cycle
	The opinion of civil servants was crucial and that's why they had a very high power
	His main target was the implementation of its proposals, without any interference from political authorities or lobbies

	LC1
	Ferrnádez Tapia shipping company
	Company created by Fernández Tapia, dedicated to hydrocarbons transport.
	It was put in charge of water transport from the Ebro basin to Mallorca in 1995
	Fernández Tapia is a very important Spanish businessman with high influence and power. Currently is the president of the Chamber of Commerce of Madrid 
	In this case the goals are the general goals of any company of this sector. 

	LC2
	Hotel companies
	Private companies that own Hotel Resorts in Palma Bay and generate large economic profits.
	They're important consumers of hydraulic resources though they've a seasonal nature. Also they are a key economic sector that brings a lot of people to the Island to work 
	In terms of economic and political power, they have a leading influence at the regional and local levels
	Until the eighties, their aim is the increase of the tourism; afterwards, they prefer to secure a high quality tourism, so they need a ecological water  supply and sewerage systems

	LC3
	Construction Companies
	Construction companies, in charge of hotels and tourist complexes construction in the area.
	Increase the water demand
	High level of power and influence due to their economic power. Usually linked to big tourism companies
	Profits and market quota 

	LC4
	Gas and Electricity Generation, S.A.U. (GESA)
	ENDESA  branch whose social objective is electric power generation in Palma de Mallorca
	An hydroelectric power generation company that builds reservoirs to produce power. As a result of this, reservoirs can be used for water supply
	Endesa was one of the most public companies, integrated in the National Institute of Industry, during Franco's era. Later, in democracy period, it was privatised, and currently is one of the most important Spanish multinational company
	In the autarkic Spanish economic system during Franco's era, these companies implemented the energetic policy of the State

	MNC1
	UTE Ondeo Degremont-Dumez Copisa
	Private companies in private field.
	They take part in the planning and construction of hydraulic infrastructures.
	This joint venture has great experience in this sector. Emaya has been the competitor in some cases and the regional government has preferred this joint venture.
	Increase their market participation and the common goals of private companies

	PE1
	Central Government  (Franco period, till 1975) 
	Franco's Administration is the top  government organization of the country, in a centralized political system.
	Balearic Hydraulics Administration is carried out through Balearic Hydraulics Service  directly dependent on the Central Administration.
	Very important, above all related to decisions on national level and decisions about financial resources assignments.
	Promotion of economic development; specifically, tourism started in the early sixties 

	PE10
	IRYDA  Agricultural Reform and Development Institute.
	Autonomous body responsible for rural development linked to Agriculture Ministry
	Elaboration and implementation of studies, reports, reconnaissance works and technical reports requested by the Public Administration, individuals and legal entities, in compliance with the regulation or agreement signed under current legislation, within the knowledge areas of the Institute.
	The power it was very relevant taking into account the percentage of agriculture in the GDP in that moment, branche that implement public works in this field
	Increase the production, specifically raising the irrigation surface, and planning the land agriculture use

	PE11
	Tourism Promotion in Mallorca 
	Institution designed to help and promote tourism sector in the island. It was created in 1905, as part of the Trade, Industry and Navigation Camera in Balearic)
	It defends and promote tourism, and therefore it should promote the sustained development in the island, specially that related to hydraulic resources administration.
	It is a tourism promotion organization
	Promote the tourism sector

	PE12
	Balearic Government (1991-1999)
	Autonomous Government Organization (PP is in charge), directed by Jaume Matas between 1995 y 1999 
	Develops the required political bases on the autonomous level and administrates budgets according to those bases. Those policies affect the given hydraulics infrastructures funding. Hydraulics administration in the Islands depends on this Government Organization.          
	It is the regional government in one of the Spanish areas with higher income per capita
	They support an hydraulic resources exploitation model which includes sea water desalination.

	PE13
	Balearic Government (1999-2003)
	Autonomous Government Organization, directed by Antich from Pacto de Progreso (PSOE-EU-Els Verds)
	Develops the required political bases on the autonomous level and administrates budgets according to those bases. Those policies affect the given hydraulics infrastructures funding. Hydraulics administration in the Islands depends on this Government Organization.          
	This government have not a great power due to the Spanish Government belongs to other parties
	They support an hydraulic resources exploitation model based exclusively on natural resources from the islands. 

	PE14
	 Balearic Government(2003-today)
	Autonomous Government Organization directed by Jaume Matas from PP since 2003 
	Develops the required political bases on the autonomous level and administrates budgets according to those bases. Those policies affect the given hydraulics infrastructures funding. Hydraulics administration in the Islands depends on this Government Organization.          
	 
	They support an hydraulic resources exploitation model which includes sea water desalination.

	PE15
	Balearic Environment Commission 
	Autonomous Council Department of Environment in Balearic 
	advise and achieve agreements among different groups of interest
	Not very relevant
	 

	PE16
	Water regional body (from 1989 to 1997)
	Autonomous Organization created in 1989 that existed until 1997
	Organization in charge of Hydraulics Administration in Balearic. Nowadays named PE18
	 
	 

	PE17
	Department of water Resources (old  water Committee)
	Autonomous Council Department of Environment in Balearic.
	Organization in charge of Hydraulics Administration in Balearic. Dependent on the Balearic Government through the Autonomous Ministry of Environment 
	 
	 

	PE18
	Autonomous Government Ministry of Environment (1991-1999)
	Autonomous Organization dependent on Balearic Government (PP in charge)
	It's in charge of the General Department of Hydraulics Resources.
	 
	 

	PE19
	Autonomous Government Ministry of Environment (1999-2003)
	Autonomous Organization dependent on Balearic Government, directed by Margalida Roselló from Pacto de  Progreso( Els Verds)
	It's in charge of the General Department of Hydraulics Resources.
	 
	 

	PE2
	Central Government (1992-1996)
	Top government organization of the country. PSOE is in charge.
	Develops the required political bases and administrates budgets according to those bases. Those politics affect the given hydraulics infrastructures funding 
	Very important, above all related to decisions on national level and decisions about financial resources assignments.
	 

	PE20
	Autonomous Government Ministry of Environment (2003-today)
	Autonomous Organization dependent on Balearic Government, directed by Jaume Font from PP
	It's in charge of the General Department of Hydraulics Resources.
	 
	 

	PE21
	Autonomous Ministry Consejería de Sanidad y Seguridad Social
	Autonomous Organization dependent on Balearic Government 
	It settles water quality characteristics required for human consumption water and also for recycled water. 
	 
	 

	PE22
	Autonomous Government Ministry of Agriculture and Fishing 
	Autonomous Organization dependent on Balearic Government
	It develops agricultural policies, influencing water demand.
	 
	 

	PE23
	Autonomous Government Ministry of Public Works and Territory Regulation.
	Autonomous Organization dependent on Balearic Government 
	Hydraulic infrastructure works administration.
	 
	 

	PE24
	Palma City Council
	Municipal Organization that governs the city.
	Acts through Emaya, trying to supply water and sewerage system necessities of Palma inhabitants
	Very important. Members of the City Council constitute Emaya´s board of directors. Traditionally, there has been a close connection between tourism companies and political power
	Protect the interests of the citizens of Palma, negotiating with Autonomous, State and EU authorities

	PE25
	Calvia City Council
	Municipal Organization that governs the city.
	 Calviá City Council has required agreements with Palma City Council, due to the need of fulfilling its water supply, with help from EMAYA
	Calvía have had a very importat tourism and demographic development that generate a greater influence of this city in the region 
	Satisfy the water needs at best price

	PE26
	Agriculture Ministry local delegation
	Agriculture Ministry local delegation
	Promote the farmers interest in the area and encourage the use of new technologies and development
	Relevant to increase de supply of agriculture goods taking into account the growing demand due to tourism
	Support farmers

	PE27
	Ministry of Agriculture
	Ministry responsible of agriculture issues
	In the period 1940-1970 This sector had a crucial importance in the Spanish Economy (autarky). Growing of irrigation
	The power it was very relevant taking into account the percentage of agriculture in the GDP in that moment
	Increase the production, specifically raising the irrigation surface

	PE28
	European Union
	 European Government
	Regulate and manage the European water directives in all the members countries.  Crucial role financing water projects 
	 Crucial. It is the highest institution to create and regulate the water, environment and others more technical aspects. 
	 Improving citizens life conditions and quality and harmonize the laws on water in all the E.U.

	PE3
	Central Government (1996-2004)
	Top government organization of the country. PP is in charge.
	Develops the required political bases and administrates budgets according to those bases. Those politics affect the given hydraulics infrastructures funding 
	Very important, particularly regarding decisions on national level and the allocation of financial resources
	 

	PE4
	Ministry of Public Works and Environment (1990-1996)
	Political organization dependent on the Central Government, directed by Borrell from PSOE.
	This Ministry was in charge of the Department that run hydraulics works and water quality. It directly finances hydraulic infrastructures when considered as "general interest works" 
	Very important because of its capacity to assign budgets and fund projects.
	 

	PE5
	Ministry of Environment (1996-2000)
	Political Organization dependent on the Central Government, directed by Isabel Tocino, from PP
	This Ministry is in charge of the Hydraulics Works and Water Quality Department. It directly finances hydraulic infrastructures when considered as "general interest works"                              
	Very important because of its capacity to assign budgets and fund projects.
	Environmental issues

	PE6
	Ministry of environment (2000-2004)
	Political Organization dependent on the Central Government, directed by Jaume Matas (PP) till 2003
	This Ministry is in charge of the Hydraulics Works and Water Quality Department. It directly finances hydraulic infrastructures when considered as "general interest works"                              
	Very important in the environmental field, specially because the Spanish Hydrological Plan
	Regulate and manage public funds in water and environmental field

	PE7
	Department of Hydraulic Works and Water Quality 
	Organization dependent on the Ministry of Environment since 1996
	It develops the political bases of national water administration and administrates directly hydraulics infrastructures construction when they are considered as "general Interest Works"
	Very important because of its role defining hydraulic politics on the national level.
	 

	PE8
	Balearic Hydraulic Service  
	Service dependent on the former MOPU (Ministry of Public Works), created in 1967
	Hydraulics resources and sewerage administration in Mallorca mainly depended on the Central Administration through this organization, until Autonomous Government has taken on more responsibilities.
	Very important because of its role defining hydraulic politics on the Regional level.
	 

	PE9
	IGME Mining and Geological Institute 
	Geological and Mining Institute of Spain (IGME) is a Public Research Organization, an autonomous body attached to the Ministry of Education and Science
	They carry out many surveys on underground water quality and aquiferous state, therefore they're a mean to get to know the state of underground water resources for its better control.
	It play an important role defining some key technical issues (for example related to aquifers needs)
	Research in geological field

	SCM1
	Federación de Asociaciones de Vecinos de Palma de Mallorca
	Community Asociation with a large tradition in the city
	Defend the neighbourhood and consumers interest in general and as a result in the urban water cycle
	occasionally demonstrations that impact in decision making process
	water price and quality

	SF1
	Pla de San Jordi Irrigants Community ( formerly Pla de San Jordi Irrigants Trade Organization)
	Irrigation Farmers Association in that area.
	Treated water consumer, carrying out the reuse.
	Farmers power and influence it is not determinant in the economic and political structure of this Island
	Agriculture

	WU
	SMAYA-"Water and Sewerage Network Municipal Service" until 1974. Afterwards EMAYA
	Service and later municipal  water company from Palma de Mallorca
	it's in charge of the entire water administration in the city.
	Very important. It settles policies to be followed in urban water administration.
	Water supply and sewerage


5 Decision making process episode
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Palma Bay map
5.1 Episodes
Water management improvement through the resources widening and diversification as well as through strengthening of the management body (1959-1979)
During the 1960´s tourist boom together with aquiferous salinization caused an imbalance between water sources at disposal and the water demand, higher by the minute. 

As an answer to this problem, Baleares Hydraulic Service dependent on Central Government was created in 1967, planning the construction of two reservoirs in Tramuntana mountains (Gorg Blau and Cúbert). 30% of the works were financed by Palma City Council, which would administrate the reservoirs, once the works were finished.

Two years later a program to increase water supply in Palma was developed, adding to the reservoirs the S´Estremera aquiferous exploitation and the Lloseta plant.

This way, decentralization of water supply sources in Palma avoided aquiferous over-exploitation and improved the water supply service.

By the end of 1970´s reservoirs became the main source of Palma consumption water supply. As reservoirs depend on rainfalls, aquiferous exploitation was needed to compensate the lack of water provided by the reservoirs in low level of rainfall years.

In 1977 a part of Calviá municipality joined Palma water supply system, since it had enough infrastructures to supply this new area.
Beginning of Palma Bay waste water treatment and reuse (1970-1979)
Since Palma Bay beaches were polluted due to the lack of construction and environmental regulation, which arouse complaints from Landlords, sewerage and outlets start to be build up in Palma Bay in the late sixties, and City Council starts to build up a wastewater treatment plant. Treated water could be used by farmers for irrigation, and they present a plan for it to IRYDA, that proposes join financing. Finally an agreement is reached between farmers and SMAYA: first ones would construct the plant and get free access to treated water. When treatment plant is set in motion, main core of pollution is reduced and treated water is used for irrigation. Also surface aquieferous level begins to recover, salinity is reduced, and crops productivity increases.
As environmental damage caused by dumping could reduce tourism a Sewerage and Treatment Plan is drawn up to build a wastewater treatment plant, Palma 2. Between 1973 and 1974 wastewater in Baleares is declared public propierty, which means public administration will be in charge of them, and Pla de Sant jordi irrigating area is declared of National interest, which implies Central government intervenes in financing the project. Also water service becomes a public sector company, wich improves its operating capacity and dynamism. 

In 1976, a Waste Water Reuse Plan is drawn up for Pla Sant Jordi to use treated water for agricultural activities, and implies new irrigation networks. Also in this year Palma 2 wastewater treatment plant is set in motion, with a reservoir to gather water and outlets to the sea, which solves out wastewater volume increasing problem. By the same time a wastewater pumping station is built up in sector II of Pla Sant jordi as EMAYA reached an agreement with Irrigators Community.

In May 1987 a Decree establishes that activities focused in rearranging agriculture by using treated water are considered as "public utility activities". Two years later Agriculture and Fishing Council draws up irrigation networks projects in sector II, Pla de Sant Jordi, which, once it’s been built up, would give access to the treated water from the reservoir to the different lands. In 1991, reuse of wastewater in sector II got started. In the same year, a survey on the environmental impacts caused by the reuse of treated wastewater on irrigated lands was carried out by Autonomous Government, Palma City Council and Baleares University, that recommended drawing up a regulation framework to rule urban wastewater evacuation. 

In 1992 a Decree is passed to regulate the evacuation of the liquids coming from wastewater treatment plants. A year earlier wastewater reuse for irrigation in Industrial Area II, Pla Sant Jordi had started. As a consequence of it, in 2002, reuse of an annual volume of 12 hm3 has caused an almost general abandonment of the underground water extraction in the area.
Use of non conventional resources for water supply to Palma Bay and new management forms (1991-2001)
Between 1990 and 1995 drought specially affected Palma Bay. Works to face this problem were declared a subject of public interest and search of non conventional resources for water supply started. Construction of a seawater desalination plant was suggested as the best solution.

Nevertheless, Central Government delay in constructing the seawater desalination plant, forced EMAYA to put out to tender the construction of a brackish water desalination plant to exploit salinized aquiferous in Pont D'Inca, as a solution in the short run.  Works were finally awarded to the company Ondeo-Degremont. 

Another solution in the short run involved changing agrarian concession to exploit Lluibí-Muro aquiferous (for agricultural use only), and allow its use to supply Palma of water.
In 1994 the first Cooperation Agreement between Central Government  and Balear Government was signed up. They developed surveys to face the drought. 

Even though those surveys demonstrated the feasibility of taking water from the flows that had been subject of concessions for agricultural use, it was decided to transport the water in ships.

In 1994 both seawater desalination plan in Palma Bay (administrated by Ondeo Degremont) and brackish water desalination plant in Son Tugores (administrated by EMAYA), were set in motion.

In 1995 takes place the complete transfer of water resources competence from Central Government to Autonomous Government, because of the Statute of Autonomy reform (Organic Law 9/1994)

Finally, "Ship Operation" was the urgent measure carried out to face the drought, transporting water from the Ebro basin to Palma Bay. It was financed by Palma Bay Water Consortium (created in 1995) and the Central Administration. 

Operation lasted two years and a half, resulting in higher costs than those expected and being strongly criticized by the local papers. 

Ship operation failure leaded, in 1998, to an “additional resources project”, funded mainly by cohesion funds and involving the set in motion of the surface flows recovery work (collection and torrent water treatment plant in La Font de Na Pera) and set in motion of the energy and water recovery work in Son Tugores Plant. 

One year later, Palma Bay desalination plant was set in motion and became a basic element not only for Palma, but also for the whole island supply.

Between 2000 and 2003, Autonomous Government confirmed its interest in controlling water supply from the reservoirs, in order to optimize its administration on its own. Aquiferous exploitation work in Sa Costera and administration of Andratx desalination plant are put out to tender.
Sustainability on the water resources management and environmental improvements through waste water reuse (1994-2001)
In 1994 "Treated water regeneration for urban uses plan" is undertaken, following Autonomous Government’s suggestions, to save water by using wastewater for urban uses in Palma: to irrigate gardens or golf courses, road cleaning. When "Treating and reuse Plan" is drawn up on the autonomous level a year later, some reused water quality standards are set depending on the uses, including urban ones.

In 1996 a tertiary treatment plant is constructed (80% European funds) to treat part of Wastewater Treatment Plant Palma 2 effluent for urban uses. It caused a resource increase to irrigate gardens and other urban uses, and also gave the chance to save the natural resource, as recycled water is at institutional consumers’ disposal (City Council, Airport...) and at private consumers’ disposal too (Golf courses, hotels...). Set in motion of the second section of the recycled water network in 1996-1997 improved the accessibility to the resource for consumers, as interest on the resource increased, due also to the good results obtained by the use of the first section of recycled water.

Finally, in 1997, an "Integral Plan" is drawn up to reuse treated water in Baleares Islands, that suggests the reuse of 100% of the wastewater generated in the Autonomous Community, by means of the construction of a tertiary treatment in the new Plant (Palma 1), that would treat the whole wastewater Treatment Plant flow. In order to finance these projects, EMAYA signs several agreements with public and private organizations to fund successive network extensions through a public-private financing model (EMEYA contributes with 20 %). Both the interest on recycled water network and participation of private and public organizations allowed the irrigation of new areas and the construction of reservoirs and air systems that guaranteed supply and treated water quality. Irrigation with treated water got started successfully in several areas between 1997 and 2000.

In 1998 Wastewater Treatment Plant 2 is created with an experimentation area to study and evaluate possible uses for treated water, vegetal species irrigation…. The next year, Baleares Hydrological Planning considers wastewater regeneration as an important source, and a more elaborated regulation is developed, establishing the reusable water quality criteria, depending on the different uses.

In 2001 and agreement is reached between Palma City Council and Autonomous Government to regulate the treated water distribution, because "Irrigators association" had a concession for the agricultural use of wastewater from both wastewater treatment plants in Palma. A year later, recycled water network is extended till Palma beach, using  public-private funding model; the irrigation of a larger amount of green areas in Palma allowed an important drinking water saving. 

In 2003 tertiary treatment extension in Palma 2 is set in motion, using the public-private funding model, which confirms the use of recycled water as a positive mean to promote sustainable development. In the present year a new tertiary treatment plant is built up to replace the old one, which will treat the whole wastewater flow, and the construction of a pipe from wastewater Treatment Plant 2 to the new wastewater Treatment Plant 1 will mean that almost 100% of the wastewater generated in Palma will be put under tertiary treatment to be reused.
The following table summarize the episodes and the most relevant decisions.
	EpisodeID
	City
	EpisodeDescription
	StartDate
	EndDate
	Most relevant decision

	1
	25
	Supply widening
	1954
	1977
	D2
	D5
	

	2
	25
	Begining wastewater treatment
	Late sixties
	1991
	D10
	D11
	D13

	3
	25
	Non conventional resources
	1990
	march, 2003
	D15
	D17
	D24

	4
	25
	Water reuse
	1994
	2004
	D26
	D31
	D32


Water management improvement through the resources widening and diversification as well as through strengthening of the management body (1959-1979)

	Event
	Description
	Date
	Actors  
	Factors
	Outcomes description 
	 Source Events
	Consequent Events

	Ev1
	Mariano Pascual, engineer, presents before GESA a project  ("comprehensive hydroelectric exploitation in the Northern Mallorca Mountain Range") to build five reservoirs in the Tramuntana Mountains. The project foresaw that water would be used mainly for hydroelectric production, but also for agricultural activities 
	1954
	LC4
	 I1
	 
	 
	 
	T8
	T3
	 
	The project was initially accepted but was finally rejected in the sixties, because the increase in electric power consumption made it unable to satisfy the increasing demand. Nevertheless, it was a boost for following reservoir construction. 
	Previously, there had been another project to build up to 12 reservoirs in the mountains, but was rejected due to the technical difficulties of the works, as the amount of water to be collected was not expected to be very high, and to the environmental effect of the works 
	Working out of a number of studies in the sixties, though only two out of the five planned reservoirs (Gorg Blau and Cúber) were finally built, due to technical and profitability difficulties that aroused in constructing the others

	Ev2
	Clear Imbalance between water sources at disposal and the water demand, higher by the minute, especially to supply population 
	Early 60
	I1
	PE1
	LC2
	 
	 
	E14
	 
	 
	Pressing need to solve lack of drinkable water caused a change in the approach to the projected reservoirs in the mountains  
	During the fifties, tourist phenomenon started in the island, resulting in a relevant economic development, which meant an important increase of population in the sixties, that had to be supplied with water, raising the demand
	 

	Ev3
	Mariano paschal plans to build up Gorg Blau reservoir for urban supply only, because of the need in water demand, and finishes detailed researches about the construction 
	1965
	 I1
	 
	 
	 
	 
	S1
	En5
	En6
	This time the project was viable and reasonable in every way, and were carried out a few years later, when water demand increase became an urgent problem and Mariano Pascual became manager of Balearic Hydraulic Service 
	During the sixties, there was an increase in the population level due to the economic development, which increased considerably water demand 
	Building of the Gorg Blau and Cúber reservoirs

	Ev4
	Critical situation in water supply system in Palma Bay gave rise to the establishment of the Balearic Hydraulic Service, dependent on the central government (Ministry of Public Works and Transports), with the goal of facing the supply problem in the area 
	1967
	PE1
	LC2
	 
	 
	 
	S1
	En5
	En6
	Mariano Pascual becomes head of the Hydraulic Service and decides to carry out the Gorg Blau reservoir building up 
	Both the increase in the water demand and the salinization of the  Llano de Palma (Pont D'Inca wells) aquiferous, whose experiment had been enough to satisfy the city necessities with high-quality water since the forties, resulted in serious water supply problems in Balearic 
	 

	Ev5
	Palma City Council is the only one willing to cooperate with Hydraulic Service in order to build up Gorg Blau and Cúber reservoirs to ensure supply, and finances 30% of the cost of the works
	1967
	PE8
	PE24
	WU
	 
	 
	S1
	S2
	E15
	City Council support and its financial contribution facilitate the beginning of the reservoir construction process
	 Balearic hydraulic Service suggests a few municipalities the construction of the reservoirs, but is generally refused because of the lands' permeability, calcareous in most of the island extension, and of the farmer's fear of loosing part of the irrigation 
	Hydraulic Service transfers reservoirs, once they have been built up, to Palma City Council 

	Ev6
	A program to increase water supply in Palma is developed, and its key element is the exploitation of the sources from Tramuntana mountains, building up two reservoirs: Gorg Blau y Cúber, and make the best out of the  S'Estremera aquiferous, as well as the Lloseta plant
	1969
	WU
	PE24
	PE8
	 
	 
	S1
	En5
	En6
	The program boosted definitely the exploitation of the mountain sources that became a crucial element in the water supply in Palma, and helped to struggle against over-exploitation of the Llano de Palma aquiferous 
	Constant increase of the water demand resulted in a critical situation which made it necessary to face the working out of a more ambitious planning to solve the supply problem in the region. Up until that moment, aquiferous had been the main source. First analysis of the aquiferous were made during the sixties, and showed a salinization process and the decrease of its water level. Together with the tourist boom and population growth, made it necessary to develop this program, whose main goal was to raise and decentralize water supply sources in Palma, to avoid aquiferous over-exploitation. 
	Its development allowed an improvement  in the water supply service, and a partial recovery of the aquiferous 

	Ev7
	Water from the reservoirs reaches Palma for the first time, once the reservoirs construction, conductions, Lloseta treatment plant, and pumping stations were finished 
	1971
	PE8
	WU
	 
	 
	 
	S1
	En5
	En6
	Palma has at its disposal a complementary source of supply, which is used particularly during high-consumption periods, that is, in the summer.  For the first time, water distributed meets quality standards. Later on, reservoirs became a key element to supply the city with water
	Works to build up Gorg Blau and Cúber reservoirs started in 1967
	Reservoirs shall become a key to supply the city with drinkable water 

	Ev8
	The state transfers reservoirs title to the Palma City Council, for a period of a hundred years 
	1971
	PE1
	PE8
	PE24
	 
	 
	E16
	P13
	 
	Since those days, reservoirs in the Tramuntana Mountains, though they belong to the State, are managed by the Palma water service/company and have supplied the city 
	Palma city Council was the only one interested and invested money to help finance the works
	 

	Ev9
	Municipal Water Service changes its management system into a Public Municipal Company  
	1974
	WU
	PE24
	C1
	 
	 
	T11
	E9
	 
	Higher easiness, financial independence and operating capacity in the Palma Water Service 
	Tourist development and population increase during the sixties made it necessary to improve supply and treatment service infrastructures, by means of large capital investments 
	 

	Ev10
	Water from the reservoirs becomes the main source to supply water consumption in the city of Palma 
	August, 1974
	WU
	 
	 
	 
	 
	S1
	En5
	En6
	Reservoirs definitely become a permanent source to supply the city with water, necessary to satisfy water demand. However, as the source is not continuous for its dependence on the level of rainfall, it became necessary to search for new water sources, particularly during the drought period 
	constant increase in the water demand made it necessary to use the water for supply 
	In 1979 water collected from the reservoirs is higher than 20% of the total amount of water provided to Palma, 10,9 Hm3

	Ev11
	 S'estremera wells start to be exploited, outside the city limits, to supply Palma as the water demand increases rapidly 
	September, 1974
	WU
	 
	 
	 
	 
	En9
	S1
	 
	The S'estremera wells exploitation, together with the reservoirs, whose contribution is irregular depending on the level of rainfall, consolidate the Palma supply System, and allow the island to face increase in tourists staying in it  
	Because of the constant increase in water demand, as well as the level of rainfall irregularity, water provided for reservoirs was not enough to supply Palma with, and, already in the early sixties there was a planning to exploit this aquiferous 
	Water extracted from this aquiferous has become a key element to supply Palma too. In low level of rainfall years this source could compensate lack of water provided for reservoirs 

	Ev12
	 Supply system in Palma is connected with Calviá, joining a part of the Calvia Town area to this water distribution network  
	1977
	WU
	PE24
	PE25
	LC2
	LC3
	En12
	P10
	S1
	When a part of Calvia joins the system, water demand increases a (17%), due to the number of tourist establishments in the area. The height supply system management is dealt with in a more comprehensive way (involving more than one town) in the region 
	Supply enlargement program allowed the city to enjoy enough infrastructures as to supply this part of calvia with water too. Moreover, Calvia did not have at its disposal sources to satisfy its own needs 
	 


Beginning of Palma Bay waste water treatment and reuse (1970-1979)

	Event
	Description
	Date
	Actors
	Factors
	Outcomes
	Source Events
	Consequent Events

	Ev13
	Hotel Companies complaints about pollution of Palma Bay beaches caused by the lack of  sewerage infrastructures and the out coming concern of Palma City Council for that situation.
	late sixties
	PE24
	LC2
	 
	E1 
	E7
	En1
	Starts construction of sewerage and outlets in the built up areas of Palma Bay, which didn't have these services jet. 
	Non-regulated construction, population exploitation, lack of resources, beaches pollution, lack of environmental regulation and  adequate planning.
	City Council starts building up a wastewater treatment plant to treat wastewater collected in sewers

	Ev14
	Agriculture Ministry local delegation suggests farmers from Pla de San Jordi, where next wastewater treatment plant will be built up, to use treated water for irrigation.   
	late sixties
	PE26
	SF1
	 
	E13
	E18
	 
	Farmers get organized and create an Irrigation Union group to study and plan this possibility.
	Increase of extractions from the aquiferous used for irrigation had caused its salinization and a reduction in the productivity of many species. On the other hand there was a planned wastewater treatment plant in that area.
	Ev15

	Ev15
	Farmers present IRYDA a pioneering plan in Spain to reuse wastewater, so that the project is developed and financed. 
	late sixties
	SF1
	PE10
	 
	T7
	 
	 
	IRYDA decides to elaborate the project and suggests joint financing between IRYDA and farmers. 
	Ev14
	Ev16

	Ev16
	Agreement between SMAYA and farmers about the exploitation of water treated in wastewater treating plant 1.
	1970
	SF1
	WU
	PE10
	 
	 
	 
	Agreement established that farmers would build up the wastewater exploitation (through IRYDA) and would be in charge of all the treated water, and therefore any outlet towards the sea would be constructed. Farmers wouldn't pay for the access to wastewater. 
	Ev14
	 

	Ev17
	Set in motion of the wastewater treatment plant 1 in Caserío de San Jordi (close to Palma beach), and in what is called  "el llano de Palma".   
	1971
	WU
	PE24
	 
	E10
	E1 
	En10 
	Elimination of the main core of pollution by non treated wastewater in Palma beach. A new source of water emerges for agricultural use (reused water)
	Ev13
	Improvement of the state of Palma beaches coastal. San Jordi farmers start using treated water for irrigation.

	Ev18
	Direct reuse of treated water for irrigation in Pla Sant Jordi (called Sector 1) starts, through two  pipe branch lines that run the water to the irrigating area, without any tertiary treatment and without any regulating reservoir.
	1972
	SF1
	WU
	 
	E13
	En15
	En16
	Start of the recovery of surface aquiferous level (level rises and salinity decreases) from which San Jordi farmers obtained the water for irrigation. Crops productivity increases (mainly alfalfa and other forage crops). The fact that reuse is straight, without any regulating reservoir caused floods occasionally.
	 Ev15-Ev16 and the fact that the surface aquiferous in Pla de San Jordi area is affected by sea intrusion and the drop in the water level, caused mainly by extractions made in a deeper level in "el llano de Palma" for water supply. 
	Gradual recovery of the surface aquiferous, level rises, salinity decreases and concentration of nitrates in the water increases. Irrigation network was extended gradually.

	Ev19
	Draw up of the first "Sewerage and treatment plan" in  Balearic Islands
	1972
	WU
	PE8
	 
	E10
	E1 
	 
	 Main points of action are set for the treatment of wastewater in Island Balearic, including the construction of the wastewater treatment plant Palma 2 to improve sewerage infrastructures.
	Environmental damage on Palma Bay coast, due to the dumping of urban waste, with the following possible affection to the tourist business.
	Planning of the sewage treatment plant Palma 2.  Suggestion of new projects on the exploitation of wastewater. 

	Ev20
	Wastewater in Balearic Islands is declared public domain
	1973
	PE1
	 
	 
	E19
	En15
	 
	Government will be in charge of the administration of wastewater.
	Ev13
	Long term consequence is the Decree 33/1987, May 21st, that established that activities focused in rearranging agriculture by using treated water are considered  as "public utility activities" in Balearic.

	Ev21
	Irrigating area of Pla de Sant Jordi is declared of National Interest, through the use of wastewater, by decree (1234/1974)
	1974
	PE27
	PE1
	SF1
	 
	 
	 
	National Interest declaration involves the participation of National government in drawing up and funding reuse projects, that in the end are 100% financed by the National government.
	The Ev-15 and the tourism development in this area. The tourism sector was achieving a key role in the Spanish balance of payments
	 

	Ev22
	Local water service changes its administration model towards a local public company model.
	1974
	WU
	PE24
	 
	P9
	 
	 
	Higher management flexibility, operating capacity, and financial independence of the Water Service in Palma.
	Tourist development and  population growth during the sixties involved the need of improving supply and treatment services infrastructures, through capital investments, and more efficient management.
	As form today the effectiveness of water supply and sewerage will increase and new procedures will be implemented

	Ev23
	Draw up of the "wastewater reuse plan" for Pla de Sant Jordi
	1976
	PE10
	C2
	 
	E6
	 
	 
	Development of exploiting projects for agricultural use of the volume of water provided by the sewerage plants Palma 1 and Palma 2 (the last one under construction)
	Central Administration implication in the exploitation of wastewater of the area (Ev15, Ev20 y Ev21)
	Construction of new irrigation networks or extension of the existing ones for the exploitation of the wastewater at the two wastewater treating plants in Palma

	Ev24
	Set in motion of the wastewater treatment plant Palm 2, with a  reservoir that gathered treated water, and with outlets to the sea
	1978
	PE8
	LC2
	 
	E1
	En16
	 
	 Increasing volume of wastewater problem at Palma Bay is solved out. The availability of water reused for agricultural use increases. 
	Ev19
	Tourist sector  satisfaction because of the remarkable reduction in water pollution at Palma Bay and development of a permanent and increased volume of water reuse also for tourism uses.


Use of non conventional resources for water supply to Palma Bay and new management forms (1991-2001)

	Event
	Description
	Date
	Actors
	Factors
	Outcomes
	Source Events
	Consequent Events

	Ev25
	Llano de Palma water reaches very high salinity levels  and is described as the most saline in Spain (10g/l) according to a MOPU (PE4) geologic service survey.
	1990
	WU
	PE4
	PE9
	SF1
	En9
	P1
	 
	 
	 
	 
	Since Llano de Palma is still one of the main city supplying sources, water desalination is being suggested as an alternative supplying source. 
	MOPU and IGME are carrying out surveys on resources and aquiferous control in Mallorca since 1961
	Wells closure in Pont D'inca in 1991-1992, in order to avoid using the water from the most salinized aquiferous.

	Ev26
	EMAYA considers the construction of a sea water desalination plant for Palma bay area.                                                                     
	1992
	WU
	PE12
	 
	 
	E3
	E4
	P7
	 
	 
	 
	Solution in the long run is suggested to soften the lack of supplying and a door is open to a new stage for Palma supply, through the use of alternative resources, non conventional.
	drought start and progressive deterioration of water traditional resources since 1960.
	Search for a solution in the short run: brackish water desalination plant in San Tugores. Desalination plant construction.

	Ev27
	Supplying works in the area of  Palma Bay are declared of general interest (Real Decree-law 3/1992, urgent measures to repair drought effects in Spain)                                                                                                                                                                
	1992
	PE2
	PE12
	PE28
	 
	E3
	E11
	 
	 
	 
	 
	Supplying works general interest declaration in Palma Bay involved the Central Government intervention (funding), with works such as Llubí-Muro aquiferous exploitation and Bay desalination plant. 
	A five-year long drought period starts in 1990/1991. In Palma Bay area supply problems come up, particularly in the summer time. Also Ev20
	 

	Ev28
	Because of the seriousness of  the supplying situation and due to the Central Government delay in the construction of a sea water desalination plant , EMAYA put out to tender the construction of a brackish water desalination plant to exploit salinized aquiferous in Pont D'Inca                                                                                                                                                                                                       
	Summer, 1993
	WU
	PE24
	PE12
	 
	S2
	T9
	 
	 
	 
	 
	When putting out to tender brackish water desalination plant in San Tugores, EMAYA shows its preference to administrate water resources on its own. Desalination plant is put out to tender with only Balearic Government project, that agrees to help  EMAYA financially, setting some conditions on the installations running (maximums and minimums volumes of extractions)
	Drought and unsatisfactory water resources 
	Work will be awarded to company Ondeo-Degremont

	Ev29
	Aquiferous exploitation works in Llubí-Muro to supply Palma (wells connection to the distribution network)  finishes. Aquiferous had been exploited for agricultural use only, though IRYDA                                                   
	Late 1993
	PE4
	PE16
	 
	 
	 
	 
	 
	 
	 
	 
	Work funded by the Central Government through Public Works and Environment Department was left in Balearic Government's hands. It was the first time that Palma got water from a source that wasn't administrated by the municipal Government. Extractions didn't start until May 1994, due partially to the social alarm caused by the farmers. 
	In Llubí-Muro aquiferous, IRYDA had built up five wells for agricultural use in 1973, but Water Commission starts to intervene in 1992 to ensure a proper use of these wells  
	 

	Ev30
	Islands authorities are allowed to modify granted concessions for agricultural uses and to use water for supplying (prorogation of the Decree-law against the drought)                                                                                                                                                                  
	February, 1994
	PE2
	PE4
	PE12
	 
	P4
	P5
	 
	 
	 
	 
	Decision to allow changes on concessions was made in order to find solutions in the short run for the drought persistent effects and led to the possibility of supplying Palma with water coming from the flows granted for agricultural use.
	drought effects and following water sources decomposition made it necessary to find other solutions to tackle the supply problem 
	A survey was started, suggesting Palma Bay municipalities supply through concessions awarded to the farmers.

	Ev31
	First Collaboration Agreement between Central Government (Environment and Public Works Council) and Balearic Government.
	March, 1994
	PE4
	PE12
	 
	 
	E12
	En10
	P5
	 
	 
	 
	Collaboration Agreement between Central Government and Balearic Government, caused by the water deficit situation that Palma was suffering, included supplying works funded by the Central Government.                                                                                                                                           It also specified pipes construction in Sa Costera-Soller to exploit its aquiferous and the construction of Bay desalination plant, while San Tugores desalination plant was rejected if it wasn't built with provisional nature.                                                                                             
	Ev24
	Ev33

	Ev32
	Palma Bay sea water desalination plant construction is put out to tender.
	December, 1994
	PE4
	PE12
	P28
	 
	P5
	T6
	 
	 
	 
	 
	Desalination plant construction in Palma Bay, that was a basic supplying source in Palma, though it wasn't built until 4 years later.
	Ev24 y Ev25
	Set in motion of the sea water desalination plant in Palma Bay that will be administrated by ONDEO-DEGREMONT

	Ev33
	Transport of 10 hm3 from Ebro to Mallorca are authorized for three years, through Law 34/1994 about urgent supplying measures in Palma Bay, as an urgent solution to face the drought, specially in summer 1995
	December, 1994
	PE2
	PE12
	SMC1
	LC1
	P4
	P9
	En4
	 En4
	 
	 
	Because of the "urgent supplying measures" Law, Autonomous Government will start the "ship operation" in April, 1995. Solution had been suggested in the law as the most feasible and guarantee of quality and quantity.
	Previous conversations between Autonomous and Central governments to find urgent measures against drought. Calvia municipality, one of the most affected by the drought, supports the idea  
	High increase cost of water supply, high profits obtained by the transport company.

	Ev34
	Brackish water desalination plant construction in San Tugores is approved and set in motion, as a measure to face supplying problem in Palma with  Autonomous government partial funding. 
	1994
	WU
	PE23
	 
	 
	E3
	S2
	En4
	 
	 
	 
	Brackish water desalination plant construction in Son Tugores meant a basic source of non conventional water for Palma. Though sea water desalination plant was suggested as a solution to face the lack of water resources in the area, brackish water desalination allowed to get more water in the shorter run (due to the continuous delays in the sea water desalination plant construction)                                
	 Drought goes on and there is no seawater desalination plant available in the short run .
	Set in motion of the brackish water desalination plant in de Son Tugores (1996), that will be administrated by EMAYA

	Ev35
	Palma Bay Water Consortium is created among different institutions (Autonomous government, Palma City Council, Calvia City Council) in order to finance ship operations
	beginning 1995
	PE12
	PE24
	PE25
	PE18
	P5
	E13
	 
	 
	 
	 
	Consortium creation allowed the organization of the different administrations to fund and organize "ship operation"
	Ev33 and Ev34
	 

	Ev36
	Future administration of Palma Bay desalination plant is put out to tender (for 5 years and extendable afterwards) Participation will be allowed only for those companies that applied for the construction tendering. Therefore EMAYA is excluded.
	March, 1995
	PE12
	PE16
	WU
	 
	P8
	T9
	T10
	 
	 
	 
	Desalination plant administration is assigned to a private company (ONDEO-DEGREMONT), and EMAYA didn't even have the chance to achieve it due to the tendering special conditions.  This confirms a change in resources administration: on the one hand, supplying sources control tends to be left in Central Government's hands (in 1994 already, exploitation of Llubí aquiferous, that supplies Palma, was left into the Autonomous Government's hands) and on the other hand part of the service is externalized due to the lack of technical capacity of the Autonomous Government.
	Up until then, EMAYA kept control over most of its supplying sources, save LLubí aquiferous , but Central and Autonomous governments started gradually to manage these supply sources themselves
	Privatization process that probably lead to an  inefficient management of water resources in Mallorca Island

	Ev37
	Ship water transport is stopped, after 2 years and a half.
	December, 1997
	WU
	LC1
	PE12
	PE3
	P6
	T9
	S3
	 
	 
	 
	Palma supply  stops depending on another hydrographical district. Water quality recovers the local sources´ values.
	Final price for the operations was higher than expected (2,1€/m3). Also, Ev32 and the end of the drought period 
	EMAYA is forced to provide Calviá municipality with water extraordinarily with its own resources from 1998 to July 1999.

	Ev38
	Development of the additional resources  project, funded mainly by cohesion funds: set in motion of the surface flows recovery work (collection and torrent water treatment plant in La Font de Na Pera) and other mechanism.                                                                  
	1998
	WU
	PE28
	 
	 
	E3
	E12
	P3
	En14 
	 
	 
	Additional resources project execution increases the output of exploiting water resources: recovering other surface flows, meant a production increase of 5.000m3/day without increasing the extractions. 
	Emaya has an innovative behaviour and the manager support the research of new sources of water trying to minimize citizens cost.
	Rise of the efficiency in the use of water resources in Mallorca

	Ev39
	Set in motion of Palma Bay desalination plant with capacity for 42000m3/día.
	July, 1999
	MNC1
	PE5
	PE28
	 
	P3
	P5
	E19
	S1
	T6
	En11
	Desalination plant became a basic element not only for Palma, but also the whole island supply. Increase of available water resources  and supplied water quality improvement in Palma bay.
	Desalination plant in construction in Palma Bay was put out to tender by socialist government in December 1994, and  awarded in  November 1997 to UTE (join venture) Ondeo Degremont-Dúmez Copisa; works did not start till December 1998 
	Afterwards, output increases in Palma Bay Desalination plant till 54.000 m3 a day, and therefore sea water desalination fulfils 30% of Palma supply with 12,7 hm3 a year during 2000


Sustainability on the water resources management and environmental improvements through waste water reuse (1994-2001)

	Event
	Description
	Date
	Actors
	Factors
	Outcomes
	Source Events
	Consequent Events

	Ev40
	"Treated water regeneration for urban uses plan" is undertaken, following a series of Autonomous Ministry of Health and Consumption's suggestions  about water quality.
	1994
	WU
	PE24
	 
	 
	 
	En12
	E3
	E4
	En6
	E12
	T3
	Treated water Regeneration Plan gives some new perspectives on the resources saving by using wastewater for urban uses in Palma: to irrigate gardens or golf courses, road cleaning…
	Development of a series of policies to improve resources administration on local level
	Ev45

	Ev41
	"Treating and reuse Plan" is  drawn up on the autonomous level.
	1995
	PE12
	PE13
	PE16
	 
	 
	En12
	P10
	E3
	E4
	E6
	 
	Reuse on autonomous level is planned, and some reused water quality standards are set depending on the uses, including urban ones. This standards were incorporated into the "urban wastewater treatment plants spills quality regulation    (Decree 13/1992)
	Development of a series of saving policies on different administration levels. Saving promotion.
	 

	Ev42
	A tertiary treatment plant is constructed and inaugurated (80% European funds) to treat part of wastewater Treatment Plant Palma 2 effluent (10.000 m3 a day)  for urban uses. The first section  of the recycled water network (undrinkable water secondary network under pressure)  is also constructed.
	1996
	WU
	PE21
	PE24
	PE28
	 
	En2
	E12
	P2
	E3
	 
	 
	Tertiary treatment plant construction in the wastewater Treatment Plant Palma 1,caused a resource increase to irrigate gardens and other urban uses, and also gave the chance to save the natural resource. 
	Ev32 and construction of a tertiary treatment or regeneration pilot plant in 1994 (3.000 m3 a day) that allows to experiment until  the required quality is achieved (total lack of pathogens)
	Irrigation starts in Park de la Mar, Parque de sa Feixina, park de Polygon de Llevant and Llevant motorway green areas. Start of irrigation with public health guarantees in Park de la Mar, Parque de sa  Feixina,  park del Polygon de Llevant and Llevant motorway green areas till the Park de la Mar . recycled water is at institutional consumers disposal (City Council, University, Airport...) and at private consumers disposal too (Golf courses, hotels...)

	Ev43
	Second section of the regenerated water network is extended and set in motion.
	1996-1997
	WU
	PE21
	PE15
	PE16
	PE24
	En4
	P12
	 
	 
	 
	 
	Set in motion of the second section of the recycled water network improved the accessibility to the resource for several consumers, what meant that private and public companies´ interest on the resource increased, and the following expansion of its use during the coming years.
	Use of the first section of recycled water develops good results. Public and private companies are more and more interested in the resource.
	 

	Ev44
	An "Integral Plan" is drawn up to reuse treated water in Balearic Islands, that suggests the reuse of 100% of the wastewater generated in the Autonomous Community. 
	1997
	PE12
	PE16
	 
	 
	 
	P3
	P5
	 
	 
	 
	 
	This plan suggested the construction of a tertiary treatment in the new Plant (Palma 2), that would treat the whole wastewater Treatment Plant flow.
	Plan suggests a 100% use of the treated water.
	Supply of recycled water to different uses was increased

	Ev45
	EMAYA signs several agreements with public and private organizations that allowed the successive network extensions funded through a public-private financing model (EMAYA contributes with 20 %)
	1997-1998
	WU
	C3
	PE12
	 
	 
	P5
	En16
	P11
	T2
	E7
	T4
	Interest on recycled water network and participation of public organizations (Autonomous Ministry of Public Works, Autonomous Ministry of Environment...) and private ones( VIVELVA, GESA..), allowed the irrigation of new areas and the construction of reservoirs and air systems that guaranteed supply and treated water quality.
	 
	recycled water irrigation started  successively in several areas between 1997 and 2000 (Airport green area, golf courses in Son Vida and Son Muntaner, Pracbit green area, racecourse green area in Son Pardo, Palma beach green areas and Estaciones park)

	Ev46
	wastewater treatment plant 2 is created, an experimentation area of 1 hectare extension to study and evaluate, on a real scale, possible uses for  treated water, vegetal species irrigation, humid areas construction to develop animal and vegetal species...
	1998
	WU
	PE24
	 
	 
	 
	P5
	E7
	En15
	T5
	S1
	 
	This  Center of Experimentation promoted the reuse of wastewater
	 
	Ev4, Ev48 and Ev49

	Ev47
	Wastewater regeneration and reuse  is considered  as an important resource in the new Balearic Hydrological Plan, main points of action are better designed and are regulated 
	1999
	PE12
	PE17
	 
	 
	 
	P5
	E7
	En15
	T5
	S1
	 
	The use of reused water increases even more along the whole Autonomous Community when it gets political and economic support by the Autonomous Administration. More elaborated regulation is developed, establishing the reusable water quality criteria, depending on the different uses.
	Existence of a positive experience using recycled water in Palma.
	 

	Ev48
	Palma City Council and Autonomous Ministry of Agriculture and Fishing Agreement to regulate the treated water distribution
	2001
	SF1
	PE22
	PE24
	 
	 
	P5
	E7
	En15
	T5
	 
	 
	"Palma City Council and Autonomous Ministry of Agriculture and Fishing Agreement", allowed to regulate the exploitation of part of the wastewater treated in the recycled water network because "Irrigators association" had a concession for the agricultural use of wastewater from both wastewater treatment plants in Palma, since many years ago.
	Concession of water treated in both Palma wastewater treatment plants awarded to the "Irrigators Association" from Pla de San Jordi for agricultural use.
	 

	Ev49
	Recycled water network new extension till Palma beach, using the same public-private funding model.
	2002
	WU
	C3
	PE12
	PE6
	 
	E7
	P5
	 
	 
	 
	 
	Recycled water network new extension allows the irrigation, with treated water, of a larger amount of green areas in Palma and therefore an important drinking water saving.
	 
	Recycled water has been taken to Ses Estaciones park, existing green area in Calldemosa-Camí dels Reis crossroads, Plaza España gardens and RSU collection central.

	Ev50
	Set in motion of the tertiary treatment extension in Palma 2, so that plant capacity increases 20.000 m3 a day, using the same public-private funding model.
	2003
	WU
	C3
	PE12
	PE17
	PE19
	En12
	En16
	 
	 
	 
	 
	Recycled water resource increases, confirming its use as a positive and necessary mean to promote sustainable development.
	 
	New areas are irrigated

	Ev51
	Central Government builds up a tertiary treatment plant with capacity for 50.000 m3/d in the new wastewater Treatment Plant Palma 1, that replaces the old one.
	2004
	PE6
	PE14
	PE20
	 
	 
	E12
	P5
	E7
	 
	 
	 
	The new plant will treat the whole wastewater flow with tertiary treatment. Therefore effluent quality will improve and also the irrigation use conditions.
	Sewerage and reuse in Palma de Mallorca bay was declared a matter of general interest by the Law-Decree 3/1993 and, afterwards, National Treatment Plan in 1995 included the construction of a new wastewater treatment plant in Palma.
	 


5.2 Factors
	Factor
	Description

	E1 
	Beaches contamination due to the lack of sewerage infrastructure could affect negatively the main income source in Mallorca: tourism

	E10
	Drop of agricultural productivity not only in crops variety but also the amount of crops.

	E11
	Farmers lack of economic resources.

	E12
	Construction and exploitation of a brackish water desalination plant or other mechanism costs less than a sea water one.

	E13
	Farmers operation cost higher that that expected due to the acuifers salination and other causes .

	E14
	Spanish economic growth in the sixties is connected with tourism increase, specially in balearic Islands

	E15
	The city of Palma was the core of economic development because it is the best commnunicated area of the Island

	E16
	Palma City Council had large economic resources because construction and tourism sectors are very important for local entities financing

	E17
	The expansion of the area of tourism development forced Palma City Council and Calvia city Council to be interested in that process 

	E18
	Increasing agricultural goods demand due to growing of tourism sector

	E19
	A new water source is created (reuse, desalination,...)

	E2
	Large investments in Palma bay are required to face the lack of supplying resources.

	E3
	Funding capacity thanks to the european funds.

	E4
	Lack of economic means on autonomous level to finance hydraulic works.

	E5
	Interest to promote economically industralist Fernández Tapia

	E6
	Possibility of acceding to the recycled water at a reasonable cost

	E7
	Public and private institutions colaborate on funding.

	E8
	Large economic potential related to tourism devepment in the islands.

	E9
	Significant increase on the needed investments to construct infrastructures.

	En1
	Palma Bay beaches polluted with urban wastewater

	En10
	Aquiferous overexploitation

	En11
	Aquiferous recovering

	En12
	The area of Calvia was affected by the lack of hydraulic resources

	En13
	Adverse conditions caused by the long drought period

	En14
	Favourable pluvial conditions 

	En15
	A new water source is created (reuse)

	En16
	Reused water without tertiary treatment produce some enviromental impact

	En16
	Constant increase of the wastewater volume , due to the population growth.

	En2
	Fall of surface aquiferous level in Llano de Palma (Pla de Sant Jordi)

	En4
	drought

	En5
	Fall of the supplying aquiferous water level in Palma 

	En6
	 Degradation of supplying aquiferous quality in Palma

	En7
	Need to make sure that obtained water has the suitable health characteristics and that is kept in the network

	En8
	health conditions are kept in the network.

	En9
	Irregular level of rainfall does not allow the constant exploitation of the whole reservoir capacity. 

	P1
	Search of legal and administrative tools to improve the administration of a resource that needs more control because of its shortage

	P10
	Preassures from Central Government.

	P11
	Autonomous Administration tendency towards water supply from the reservoirs control. 

	P12
	wastewater reuse promoted through autonomous regulation.

	P13
	Early stages of decentralization process, that included the transfer of competences regarding urban planning

	P2
	Administration concern to control and plan wastewater reuse

	P3
	Development of a resources administration policy considering that desalination is needed in Mallorca 

	P4
	Resources administration policy pointing towards supplying water saving and hydraulic resources diversification.

	P5
	Public public partnership.

	P6
	Improvement of quality and quantity of the urban wastewater exploitation on Autonomous Comunity level.

	P7
	Preferences with historical roots or coming from the concessions system make it difficult to exploit hydraulic resources in special situations.

	P8
	Poblems among differente levels of government

	P9
	Insufficient supply planning and inadequate hydraulic resources administration.

	S1
	 Constant increase of the water demand due to the population and tourism increase

	S2
	General repulse of Mallorca population because of the reservoir construction in the mountain. 

	S3
	Media and social criticism 

	T1
	Need to check in a previous experimentation stage if required technology allows to reach the wanted goals.

	T10
	Regional government lack of capacity to handle the existing treating infrastructure. 

	T11
	Management was more complex and needed more flexibility for the organization to satisfy the necessities of the population in a context of decentralized management

	T2
	Previous studies in a pilot plant allow to experiment until  the needed quality is obtained.

	T3
	Feasibility of constructing a reservoir at the mountain is confirmed, after several technical studies.

	T4
	Positive results of the wastewater regeneration project  first stage

	T5
	Fulfillment of the requirements on wastewater reuse, established by the Autonomous Ministry of Health and Social Security.

	T6
	Important advances on desalination technololy 

	T7
	Previous experiences existed in other places on the field of wastewater regeneration for urban use

	T8
	Precarious situation of the electric service since the late 40´s, due to the company difficulties importing coal (autarkic system), and also the post civil war economic conditions. Consequently, there was a low technological development

	T9
	Autonomous Administration lack of capacity to administrate as complex a work as the sea water desalination plant is.


5.3 Collating Episodes
	Decision process
	Episode
	Sphere
	Period
	Decision description

	D1
	1
	OPERATIONS:water sources (surface water: reservoirs)
	By the end of 1954-1974
	The construction of  supplying reservoirs in Sierra de Tramuntana is decided, to face water demand increase caused by tourist development.

	D2
	1
	OPERATIONS: water sources (supply planning)
	1969
	To face the water supply crisis in Palma and because of the new feasible water resources, it’s decided to draw up a program planning the scene of  Palma future water supply: water resources will be diversified and there’s a combined exploitation of surface and underground resources.

	D3
	1
	OPERATIONS: water sources (underground  water sources)
	1969-1974
	It’s decided to exploit S’estremera aquiferous to complement reservoirs and therefore guaratee Palma water supply. 

	D4
	1
	ORGANISATIONAL:  organising of the service production.
	1967
	Decision to set up the Balearic Islands Hydraulic Service, (organization that depends on the Central Government directly), meant a higher Central Administration direct intervention in the water resources administration.

	D5
	1
	ORGANISATIONAL: cooperation between different institutions
	1967-1971
	Central Administration and Palma City Council cooperation to construct reservoirs for Palma water supply.They´re built up by Central Administration, funded fy both of them and administrated by the City Council (concession)

	D6
	1
	ORGANISATIONAL:  organising of the service production (reorganising of the company) .
	1974
	It´s decided to change service organization and to create a municipal company, with financial autonomy.

	D7
	1
	OPERATIONS: Budget and accounting (from public procedure to that of a private company)
	1974
	When changing service to a municipal company, private companies accounting system is adopted.

	D8
	1
	 OPERATIONS: Service limits (enlargement)
	1973-1977
	A part of Calviá municipality joins Palma water supply network.

	D9
	1
	ORGANISATIONAL: intermunicipal cooperation
	1973-1977
	Calviá is connected to Palma water supply network and therefore service is offered in several municipalities of the area.

	D10
	2
	 OPERATIONS: wastewater treatment
	 (?-1976)
	It´s decided to solve pollution problem in Palma bay beaches constructing two water tratement plants included in an autonomous sewerage and treatment plan. 

	D11
	2
	OPERATIONS: wastewater recycling
	(1971-1976)
	It´s decided to use treated water coming from wastewater treatment plant Palma 1for agricultural irrigation and fo refill aquiferous in order to avoid their level fall.

	D12
	2
	REGULATION: water allocation
	1973
	it´s decided to declare wastewater public property.

	D13
	2
	ORGANISATIONAL: supervision and monitoring
	1973
	 It´s decided to declare wastewater public property in order to reach a higher Administration control over hydraulic resources

	D14
	3
	OPERATIONS: water sources (seawater)
	1990-1999
	It´s decided to desalt sea water (bay plant desalts 42.000 m3 a day) to face the hydraulic deficit existing in Palma Bay area.

	D15
	3
	REGULATION: drought
	1992-1994
	Central government decides to intervene with a series of legal texts that stablish urgent measures to face the drought.

	D16
	3
	OPERATIONS: water sources (brackish water wells)
	1993-1995
	It´s decided to exploit brackish water wells constructing the desalination plant in San Tugores because of the persistent drought and the delay in the sea water desalination plant construction..

	D17
	3
	ORGANISATIONAL: Cooperation between different institutions (Central and Autonomous)
	1992-1999
	Central and Autonomous Administrations cooperation to allow funding and measures aimed at Palma bay supply.(Bay desalination plant, ship operation...), because of the difficulty of facing works exclusively on the autonomous level.

	D18
	3
	ORGANISATIONAL: Cooperation between different institutions (Autonomous and municipal)
	1993-1995
	Central and Autonomous Administrations cooperate to carry out some urgent measures because of the seriousness of the drought (Son Tugores, ship operation), and in order to supply water to Palma bay

	D19
	3
	OPERATIONS: water resources (underground water)
	1993-2001
	autonomous and Central Government cooperate to carry out underground water exploitation projects to supply water to several towns, including Palma de Mallorca.

	D20
	3
	OPERATIONS: water resources ( water transfer in ships)
	1994-1997
	It is decided  transfer water from the Ebro basin to Tarragona harbor and afterwards transport the water in a ship from there to Palma as an urgent answer, in the short run, to face the water supply problem in Palma bay.

	D21
	3
	OPERATIONS: water sources (complementary resources)
	1998
	A complementary resources exploitation project is developed to increase the volume of supplying water in 5.000 m3 a day. 

	D22
	3
	OPERATIONS: financing of investments (ship)
	1992-2000
	Central Government, in order to face large investments due to the water supply crisis, decides to intervene in the water supply works funding in Baleares islands, colaborating with the Autonomous Government and using european funds.

	D23
	3
	OPERATIONS: financing of  Investments (ship)
	1995
	Palma bay Water Consortoum is created to colaborate and fund jointly the ship operation.

	D24
	3
	ORGANISATIONAL: organising of the service production (change in the responsibility)
	1993-2003
	Central and autonomous Administrations Agreements to fund water supply works also changes the hydraulic resources administration that involves the transference of water supply control from municipalities to the Autonomous Administration.  

	D25
	3
	ORGANISATIONAL: Operational management  (outsourcing)
	?-2003
	Central and Autonomous Governments decide to outsource the desalination plants administration they construct. (First bahía one and afterwards Andratz one)It´s left into private companies´ hands.

	D26
	4
	 OPERATIONS: wastewater recycling (urban)
	1994-2003
	Improvement of the wastewater exploitation, introducing a new regeneration tertiary treatment, that allowed new uses (urbans and environmental) and constructing of  a secundary urban water supply network. 

	D27
	4
	 OPERATIONS: wastewater recycling (agricultural)
	1998-2004
	Improvement of the treatment and reuse infrastructures (conexions between wastewater treatment plants) in order to optimize the wastewater exploitation aimed at agricultural use, and reach the 100% reuse of wastewater generated in Palma.

	D28
	4
	OPERATIONS: financing of  investments (PPP)
	1997-2003
	recycled water network and tertiary treatment in Palma 2 extension works are funded with a public-private funding model in order to reconcile private companies´ interests with the development of an efficient wastewater use system 

	D29
	4
	 ORGANISATIONAL: cooperation between Institutions and organizations
	1997-2003
	Cooperation between Public Administration and private companies in order to extend recycled water network and tertiary treatment in Palma 2.

	D30
	4
	OPERATIONS:  financing of investments
	1999
	Including in the Baleares HP  wastewater reuse involved Central Government funding (New Palma 1) and Autonomous funding too, in order to develop the use of recycled water. 

	D31
	4
	REGULATION: health and safety (quality standards)
	1995-1999
	Quality regulation about the wasteawater reuse has been developed and extended, in order to increase de number of differen uses, thanks to the developed experiences.

	D32
	4
	REGULATION: Water allocation (concessions)
	2001
	It´s decided to sign up an agreement to regulate the wastewater exploitation and distribute the resource among farmers and recycled water urban consumers. 


6 Participation and sustainability in decision making
6.1 Participatory mechanism
	Information – Transparency
	Ep1
	Ep2
	Ep3
	Ep4

	Media
	1
	2
	1
	1

	Web – Internet
	0
	0
	1
	1

	Notice Board
	0
	0
	0
	0

	Information centres
	0
	0
	0
	0

	Others (Official acts)
	1
	0
	0
	0

	Consultation
	Ep1
	Ep2
	Ep3
	Ep4

	User questionnaires
	0
	0
	0
	0

	Impact assessments
	0
	0
	1
	1

	Focus group
	0
	0
	0
	0

	Opinion polls
	0
	0
	0
	0

	Discussion 
	1
	1
	1
	2

	Participative budget
	0
	0
	0
	0

	Others (Stakeholder consultation)
	0
	0
	0
	1

	Discussion
	Ep1
	Ep2
	Ep3
	Ep4

	Multi-attribute analysis
	0
	0
	0
	0

	Subsidiaries roles 
	0
	1
	1
	1

	Planning for real
	0
	0
	0
	1

	Meetings 
	1
	1
	1
	1

	Others…
	0
	
	
	

	Codecision making
	Ep1
	Ep2
	Ep3
	Ep4

	Partnership 
	1
	1
	1
	1

	Consensus building
	1
	1
	1
	1

	Participative budget
	0
	0
	0
	0

	Stakeholders members
	0
	1
	2
	1

	Others…
	0
	
	
	

	Decision making
	Ep1
	Ep2
	Ep3
	Ep4

	Concessions
	1
	1
	0
	1

	Stakeholders as operators
	1
	1
	1
	1

	Delegation
	1
	1
	1
	1

	Capacity building
	1
	1
	1
	1

	Others…
	0
	
	
	


6.2 Sustainability

	Episode
	Decision
	Political
	Economical
	Social
	Technical
	Environment

	1
	D2
	High
	High
	High
	High
	High

	1
	D5
	High
	High
	Medium
	High
	High

	2
	D10
	High
	High
	High
	High
	High

	2
	D11
	Medium
	Medium
	High
	Medium
	Medium

	2
	D13
	High
	Medium
	High
	Medium
	High

	3
	D15
	Medium
	Low
	Medium
	Medium
	Medium

	3
	D17
	High
	High
	Medium
	High
	Medium

	3
	D24
	High
	Medium
	Medium
	Medium
	Medium

	4
	D26
	Medium
	Medium
	Medium
	Medium
	Medium

	4
	D31
	High
	High
	High
	High
	High

	4
	D32
	High
	Medium
	High
	High
	High


7 History for City in Time: Palma de Mallorca
7.1 Table of key decisions
(The lines in blue colour are the ten most important decisions about the history of the city in time in the Palma de Mallorca case).
	Year
	Event
	Reason
	Outcome
	Organisational change
	Stakeholders

	XIII- 1950
	Palma is mainly supplied from the La Villa fountain water, which had to be shared with the farmers
	There were no surface water streams
	
	
	Palma citizens, farmers

	1848
	Creation of the Palma Garden Irrigations Union (Sindicato de Riegos de la Huerta de Palma). 
	Improvement of the institution in charge of the water distribution
	The Union was in charge of water distribution, and the water channel maintenance
	The institution in charge of the La Villa fountain distribution had to be reformed
	City Council, and farmers

	1854
	An underground gallery was finished (Bouby),  which was started 1821, to carry the La Villa fountain water
	The water from the fountain was wasted and formed unhealthy swamps, during high flow periods
	The water coming from the LaVilla fountain was better exploited
	
	

	1867
	First important water channelling and distribution project by Bouby, for the Palma City Council
	The supply water distribution system inherited from the middle age needed an important reform (water had no pressure, important water loses, absence of constant flow(64 hours/week), inadequate sewage system..)
	This project was the basis for the reform
	
	

	1867
	First water works (Bouvy) to be charged to the water supply system users,  through the corresponding tax
	
	The water users have to pay for the first time
	
	

	1879
	Drilling of the first important well by the City Council at Pont d’Inca
	After 3 years draught, people started thinking of alternative water resources
	
	
	

	1890-1910
	Water supply system with high pressure extended and available for a small part of the population in Palma
	Several water works were carried out (water tanks, canals)
	  
	The service quality improved, but the users had to pay for this kind of service (approx 0,83 ptas/m3 in 1925)

Therefore only part of the population had access to it
	

	1912
	Estada project for the Palma supply water and sewage system reform (based on Bouby project)
	The water supply and sewage system in Palma still needed an important reform
	This project set out the expropriation of La Vila fountain
	
	

	1913
	Expropriation of the La Vila fountain for urban water supply only
	Important urban water demand increase due to demographic growth, and city expansion  since the end of the XIX century
	La Vila Fountain is only used as Palma water supply resource
	
	City Council

	1915
	Garau project for the Palma supply water and sewage system reform (based on Estada project, but economically more feasible due to the cost recovery through the water tariffs)
	The water supply and sewage system in Palma still needed an important reform. 
	This project was finally the one to be executed, but 20 years later (next event), due to several difficulties
	
	

	1934
	First basic water works for a global pressure supply system are finished (Son Tugores water  tanks and water pressure main).
	The first republican and socialist City Council in Palma (second Spanish republican period), promoted these works, which were long ago demanded by the citizens
	Palma is finally provided with a pressure water supply system, but the water network only partially covers the city
	The first step for a global supply system in Palma was done
	City Council, building contractors

	1934 -1936
	The execution of a General Plan for water supply and sewerage system inside the city, started
	The republican City Council in Palma (second Spanish republican period), promoted these works
	An adequate water supply network and sewerage system inside the city started its development
	Pressure water available for most of the citizens in Palma, as well as a sewerage system
	City Council, building contractors

	1936-1943
	During the civil war period and first years afterwards, the development of the urban water system experienced almost no change
	
	
	
	

	1943
	Creation of the water municipal service (SMAYA), as a special administration organism in charge of whole Palma water management
	To improve the water management in the city 
	Service municipalized. Whole urban water cycle centralized under one organism, depending from the City Council,  and no private participation
	All projects concerning water management, turned to be monopolized under one municipal organism. Before this there was municipal as well as private participation
	City Council, City Council technicians

	40’s
	The city council starts acquiring private water wells for Palma water supply
	Water demand increase, due to a strong population increase
	
	
	

	1950
	Tourist development starts, with the  consequent effects in water demand (strong and constant demand increase, and seasonal demand)
	
	The water supply system had to be adapted to the new situation. A constant and difficult search for new water resources, is the main characteristic from now on
	
	

	1950
	The large scale exploitation of aquifers starts, with the Palma plain aquifers, (Pont D’Inca wells center)
	Water demand increase, due to a strong population increase
	Palma stops depending only in the La Vila fountain for its water supply. Underground water turns to be an important water resource for Palma
	
	City Council

	1950-1970
	Enlargement of the supply water network and sewerage, as well as the underground water exploitation system with new wells (Virgen de Moserrat center, Na Buguesa aquifer wells) and larger flows
	Water demand increase, due to a strong population increase
	
	
	City Council

	1960-1970
	First signs of underground water salinization at Palma plain aquifers due to overexploitation
	Overexploitation
	Decentralization of underground water extractions is recommended 
	
	Central Government (Ministry of Public Works, Geological and Mining Institute), City Council

	1970
	A period characterized by the high investments in the water supply and sewerage services starts
	The water demand increase remains. Dependence on weather situation is stronger due to resources scarcity, and at the same time the quality of life had notably increased due to economic development, deriving in new demands for services
	Palma can’t afford these investments and therefore Autonomic and Central Government intervention turned to be more important, as well as later on 
	
	

	1969-1974
	The so called Supply Water System Enlargement Plan is carried out, with the North mountains water resources exploitation (Gorg Blau and Cúber dams as well as S’estremera aquifer wells)
	The demand increase on one side and the overexploitation of the Palma plain and Na Burguesa aquifers had caused salinization problems, and the city had to find new water resources, and decentralized them to reduce salinization
	For the first time surface water exploitation.  The weight of Palma in the island’s water resources evolution turns to be really determinant
	Palma water supply system is more varied and decentralized, reaching points outside the municipal area
	City Council, Central Government

	1970-1973
	Balearic Islands Water Treatment and Sewerage Plan, and consequent treatment plants construction and wastewater reuse
	Coastal region contamination, and its influence in tourism activities
	Coastal region contamination improvement. Waste water reuse
	
	City Council, Central Government 

	1974
	EMAYA setting up as a municipal company with a public limited company regime
	To improve water management in the city
	
	Company has its own board of directors, and operates in an autonomous way 
	City Council

	1977
	Incorporation of part of Calviá municipality to Palma’s water network
	
	It caused an important increase in water demand (17% in only one year)
	
	City Council, and Calviá City Council

	80’s
	Important works in the water network started in Palma to modernize the net and reduce water loses
	Water scarcity
	Reduction of water loses (reduction up to half of the value in 1980)
	
	City Council (Emaya)

	1994
	Llubí-Muro aquifer starts supplying water for Palma, with the innovation of having an aquifer exploitation control system, which is in the hands of the Autonomic Government
	Water scarcity, late tendency to promote a more sustainable development
	For the first time Palma is supplied from a water resource which is not under its control, but under the Autonomic Government one
	Palma doesn’t have all water resources that it uses under its control 
	Balearic Islands Government

	1995
	Transfer of all responsibilities in hydraulic resources management in the islands from the Central State to the Autonomic Government
	Decentralization. Tendency of Autonomic Regions in Spain to  acquire more responsibilities
	EMAYA has to deal more with the Autonomic Government concerning water resources management, and infrastructure financing
	
	Central State, Balearic Islands Government, City Council

	1995-1997
	Water transfer by boat from the Ebro river basin to Mallorca, an expensive operation
	The whole area of Bahía de Palma had serious scarcity problems due to an important drought
	This measure turned to be very unpopular, and it had an important impact on the people, which are probably more conscious of water resources value since then
	During these years, a different and expensive water resource supplied Palma
	Central State, Balearic Islands Government, City Council

	1995-1999
	Son Tugores brackish water desalination plant, and Bahía de Palma sea water desalination plant started production
	Water scarcity and salination  problems
	This meant together with the boat water transfer, the start of high cost, no conventional methods for water resources exploitation
	
	Central State, Balearic Government, City Council

	1994 -2001
	Palma reduces 20 % drinkable water consumption thanks to a Reuse Water Plan for urban uses
	Water scarcity. Tendency to promote a more sustainable development and reduce natural water consumption
	Palma has a secondary supply water net with reuse water for less quality demanding uses, which reflects a new culture in urban water management 
	Palma is not only supplied with natural water resources but with reuse water
	City Council
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