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Montpellier SupAgro Student Field Trip 

11th-15th feb 2013 

The student field trip was organized for students following the French engineering curricula 

“Ingenieur Agronome”. They will obtain their diploma in October 2013 after a 6 months internship in 

professional activity. This group is specialized in water, crop and environmental management. Main 

topics of this specialization (one year including the internship) are:  soil and transfers, hydrology and 

hydraulics, mapping and GIS, soil conservation, waste management, irrigation. The training is aimed 

at providing students with professional tools applied to integrated approaches. Such tools are: 

metrology for soil and water characterization, mapping, modeling, environmental assessment, 

indicators, and management methodologies. 

 

The student field trip is an opportunity to discover the main challenges of their specialization 

applied to environmental challenges of a given country. Within the frame of Ecotech Sudoe project, 

the trip gave the opportunity to raise student awareness to the main applications of environmental 

evaluation and eco-technologies in the Catalonia context. For this, visits were shared between : 

- production thematics (CUADLL, IRTA) 

- environmental activities (residues valorization, water depuration and drinking water 

production, sustainable buildings)   

- environmental and territorial management (ACA, Aiguamolls natural Parc) 

- research cutting edge perspectives. 

 

The visits were organized thanks to the EcoSudoe Partners from UAB, UdG and IRTA. 

 

The present report includes synthesis written by students after the trip on the following 

points : 

1. Indicators for water, wastes and environment management 

2. How do stakeholders take into account environmental aspects ? 

3. Sharing water between agriculture and other activities 

4. Current state and evolution of natural resources/global change 

5. Waste management : impact and services 

 

All the students (and their professor) are very grateful to all the persons who were involved in the 

organization of this trip and/or spent time to receive them, explain their activities and answer all the 

questions that arose during the discussions. 
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What is an environmental indicator? ...................................................................................................... 2 

2. How different stakeholders integrate environmental aspects on their business activity 

management, at different scales? ........................................................................................................... 5 

3. Sharing water between agriculture and other activities : ressources, issues, means ........................ 9 

4. Ongoing natural resources and probable evolution due do global changes .................................... 13 

5. Benefits and impacts of waste management .................................................................................... 18 

  



 

Montpellier Student Field Trip – 11th-15th feb 2013 Page 2 

 

1. Use and interest of indicators for environmental management, 

including water and wastes 
Marjolaine Heyd, Evelyne Couliou 

What is an environmental indicator? 
An indicator tells us something about changes in a system, with the advantage of being able to 

summarize, focus and condense information about complex systems. In the environment, the most 

useful ecosystem quality indicators are fauna and flora. Indeed, these plants or animals, called “bio-

indicators” give us a lot of information about soil, water and air. There are two types of indicators. 

Some of them give us information about a finish action, a fact that we now can’t change. Others give 

us information about what is happening now, in real time. 

Adopted by the European Union, the PSR model is 

an economic model developed by the OCDE composed 

of tree kind of environmental indicators: pressure, 

state and response. The PSR framework lays out the 

basic relationships amongst:  

− the pressures human society puts on the 

environment 

− the resulting state or condition of the 

environment, 

− the response of society to these conditions to 

ease or prevent negative impacts resulting 

from the pressures 

Here we are going to develop two specifics kind of 

environmental indicators applied to the case of 

Catalonia, which are water and waste indicators. 

Water management indicators 

The population of Barcelona increases and the quantity of water in reserve decreases. The cost 

of water is lower than energies or some services (electricity supply, mobile phone…) while water is 

necessary to live. Drinkable water consumption increases between March and November. During this 

period, there are more and more people because of tourists that come for summer holidays. 

Moreover, agriculture (production of fruit and vegetable) needs a lot of water (evapotranspiration 

rates increase). Consequently, 90% of water consumption is used for irrigation. For the regional 

economy, they need water for tourist and agriculture.  

Drinking water comes from three sources, the river, a drilling and a desalinization plant. The 

quantity of groundwater is decreasing and the European law about water demands a minimum flow 

in a river. This is an important issue for this region because they need a lot of water. Catatonia water 

agency thinks that they will need 390 hm3 by year. Almost half of water would come from 

desalinization, a quarter from reutilization and another from improvement of treatment, system and 

groundwater. 

The consequence of the decrease of the groundwater level is the advance of salt water bevel. In 

the Agrarian Park on the south of Barcelona, water river is sent to a first storage pond then to a 

second which infiltres water. In the first storage, the only parameter that decreases is turbidity. So, 

the infiltration pond has the same composition (ammonium, chlorine, conductivity to know salinity) 
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that the river. Water infiltration and the river diverted volume are followed in m3/m2/day. As a 

consequence, this operation increases ground water level and decreases advance of the salt bevel. 

The quantity of continental nutriment and a poor replacement of water cause phytoplankton 

development. That’s why phytoplankton is considered as an indicator of water quality. Next Physical 

and chemical indicators, a new type of indicators was created, which is bio-indicator. In the 

watershed of Tordera, the best indicator of the environment quality is fauna, flora, and all 

biodiversity. Tordera observatory considered two indicators typology. Lag measures are results of a 

past action whereas lead measures relate the beginning of actions which improve the process. 

 

 
 

 
 

 

Some examples of bio indicators on this river are alder, neutrophil plants, angelica, and salamander. 

It means that the presence of these species in Tordera can indicate us the good or bad quality of the 

water in the river. 

IRTA presented a LCA method, which shows the impact of consumption on quality and rarity of 

water resource. This method considers that water consumption impacts human health, river and 

wetland biodiversity. 

Water consumption can be at the origin of the disappearance fish species. Indeed, this pressure 

makes increase the concentration of pollutant in the water which can be harmful. So, in in the LCA 

models at IRTA, they use water consumption to know which can be the impact on the decrease and 

so the potential aquatic species which could disappear. 

In the wetland, loss of bird species shows ecosystem quality damaged. Indeed, the water mainly 

provide from ground water. So, in the LCA models at IRTA, they use water consumption to know the 

area that is decreasing and so the potential bird species which disappeared.  

Figure 1 Tordera watershed 
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The main problems are the excess of nitrate (agricultural origin), nutriment (urban origin), 

macro-waste and level of groundwater. Awareness of people about saving water has increased for 

several years.  Water agency communicates with people to show how people can save water.   

In Empuriabrava, the water is treated. More and more people want 

to be connected to the water treatment plant. However, his capacity in 

summer is not sufficient. In Empuriabrava, they 

decrease the concentration of nitrate and increase 

oxygenation. After that the water is transferred in 

the pond where there are some fishes before to be 

rejected in the natural park but medicine residue are 

not controlled. Sometimes, fishes die in the first 

pond. These show that bacteria are developing in the water. 

After that water is directed by gravity in the natural park to preserve wetland. 

Indeed, rejected water use has permitted to preserve bird species.  

Waste management indicators  

Barcelona is the 2nd biggest city in Spain with more than one and a half million of inhabitants. 

With such a population, the amount of municipal waste is enormous and has to be managed by an 

efficient way. It was not the case is the past. Indeed, the city used to put its garbage far away at the 

west of Barcelona, in a little valley. But very soon, the valley became full. Now Barcelona has a waste 

management plant that separate recyclable waste from the other. Total recycling rate is a good 

indicator. At the same time, this plant gives energy burning no-recyclable waste. This little example 

shows us that waste management indicators are very important, because they give us indications 

about the environmental policy of a city or of a country. The amount of waste recycled, the presence 

of a waste treatment plant, the production of added-value from waste are some examples of the 

various indicators that can show us how are managed the waste. The problem is that in many 

countries, despite considerable progress, data on waste generation and disposal remains very weak. 

That’s why it’s important to monitor waste flow and management practices. 

Unfortunately, flow waste often can be monitored in natural area. Indeed, bio indicators are one of 

the best ways to study the impacts of waste on the ecosystem. Moreover, different kind of waste can 

become a source of pollution, like industrial, hazardous or nuclear waste.  

CO2ZW evaluates an alternative management schemes. Indirect, direct and avoided emissions 

impacts are calculated thanks to a carbon footprint tool. In this system the waste composition: 

organic material, paper, plastic, glass, metals, wood, textiles, rubber and others have to be indicated. 

CO2ZW is an easy tool to calculate the carbon footprint of transport and treatment of urban waste. 

This program helps us to evaluate waste management choices. 

 

That’s why waste management is really important. If we know the amount, the composition 

and the flow of waste, we are able to manage it in order to draw profit from it without damage to 

the environment. It’s what they are doing at the IRTA. Indeed, they use recycled organic waste as 

compost so as to grow up plants for genetic research.   

Figure 3  Pond before the 

Natural Park 

Figure 2 Storks in the 

Natural Park 
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2. How different stakeholders integrate environmental aspects on 

their business activity management, at different scales? 
Charlotte Pradinaud, Elise Sonnet 

There are many possibilities for stakeholders to take the environment into account in their activities. 

This synthesis presents some ways proposed by the different structures we visited during our trip in 

Catalonia in February 2013. For some of them, environment is their principal activity. Other 

stakeholders approach environment through raising awareness to the protection of environment. 

The last category is the Research that works on finding new ways to protect environment.  

I. Concrete actions 

Waste processing 

1. PIVR: from waste to energy 

The good waste management is a primordial element if we are 

interested in the environment impact. Plants which are specialized in the 

waste processing have done many progresses, during the 21 century, to 

improve their performance about recycling and waste valorization. 

Thanks to this effort, they have reduced significantly their environmental 

effect. PIVR is a good example of this great evolution to a processing more 

environmental friendly. This plant, pioneer in Spain, was also an item of 

inspiration for others waste processing plants, like the one in Montpellier: 

Ametyst. 

The main modernization areas are: 

- The methanation 

- The salvage of energy, which permits to reduce the volume of waste non recyclable by 

burning process. That enables, on one hand to transform this energy into electricity and on  

the other hand to reuse the steam produced by the heat and the cool of the different 

processes. This system allows a production of 30.000 ton of steam for heating and cooling. 

All this installations and processes have a benefic impact on the environment, because they permit to 

produce electricity and heat by an alternative way. Waste combustion (of wood, plastic, or other 

composites) can contain some heavy metals or halogen (chlorine, fluorine, etc…). Their burning can 

release toxic molecules and contribute to the formation of others pollutants. To avoid that, PIVR uses 

good high technology filters in the chimney. Moreover, even the burning residues are added value 

and reused: ashes are used for public road making and noncombustible metals are recovered by a 

metalworking industry.   

2. Management of sewage (EDAR Empuriabrava) 

A good sewage management is also an important element regarding to the 

respect of the environment, human beings, and all different kind of ecosystems. 

That is why the consortium CCB (Consorci Costa Brava) was created on the 

whole area of Costa Brava. Its target is to respond to the issues about 

management of water resources and preservation of a good water quality, 

considering the high development of tourism in this region. CCB works with a lot 

of different stakeholders, among which 19 water treatment plant including 
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EDAR Empuriabrava.  

This one integrates very well the environment in its management. 

Indeed, EDAR is located next to a natural protected park, so it’s 

important that waters which are thrown away are good quality 

waters. The main originality in their processes is the water 

treatment through lagoons. In addition to treat correctly used 

water, this process permit to develop a specific wetland ecosystem 

(birds, plants, amphibians…). That could represent a continuum 

with the natural park (which is also a wetland area).  

Water supplying  

Stakeholders who have to manage the water supplying are also necessary involved in the good 

preservation of natural resources to promote a sustainable use of water. 

1. Agencia Catalana de l’Aigua (ACA) 

The water agency ACA is subjected to European regulations: the Water Framework Directive 

(WFD), so they have the obligation to develop a plan of water management. That is an instrument for 

the achievement of European purpose: protection and improvement of water resources state 

(quantity and quality) and improvement of aquatic ecosystems associated.  

The example above shows that today, the 2015 targets of "good state" of water mass of Catalonia, 

are reached only 50%. This is why the ACA implements actions: to follow up with quality indicators, 

to set a minimum flow in the most sensitive areas, to monitor water 

from treatment plant, to promote the decrease of pesticides and 

fertilizers uses, to struggle against salt contamination, etc. 

2. Desalinization plant 

 Drought is a problem linked to the overexploitation of aquifers and 

rivers. One of the ways to fight against this problem, often mentioned 

in Catalonia, is using alternative resources. That’s why Catalonia 

opened in 2009 (after a terrible drought) the most important sea 



 

Montpellier Student Field Trip – 11th-15th feb 2013 Page 7 

 

water desalination plant in Europe. 75% funded by the European Union, the plant can produce 60 

hm3 of water per year (with the rate: 45L of drinking water for 100L of seawater), and can supply 

about 4.5 million people with drinking water.  

The brine resulting from this treatment is diluted with wastewater from the city in the municipal 

wastewater treatment plant to be treated before being discarded in the sea. The brine treatment, as 

in Barcelona, is not systematic and big amounts of salt are discarded into the natural environment. 

The consequences of these discharges in the marine ecosystem are not evaluated. Some NGOs also 

fear that desalination becomes an easy way and be developed instead of taking good measures for 

water management and water conservation. 

Agriculture 

Farmers, as actors, are also involved in the currents environmental issues concerning the use of 

water resources, and also the conservation of good condition of soil resources. That’s why farmers 

associations are created, like CUADLL (Comunitat Usuaris of Aigues del Delta del Llobregat). The 

creation of CUADLL helped to save farmland from urbanization and thus soil sealing. This association 

was also created to have a pooled and reasoned water management. In that way, farmers can also 

sell enhanced product by the fact that they are local, fresh, seasonal and environmentally friendly. 

II. Environmental awareness raising 

The “Fabrica del Sol” is a house open to visitors 

and dedicated to renewable energies: solar power, 

heat energy, and other eco-friendly possibilities for 

houses, like dry toilets. This museum is very 

informative for people at large, including children, 

with also many interactive activities to understand 

the issue of renewable energies.  

In Empuriabrava we met someone who works 

in the mosquitoes control service. He explained us 

how they work with schools to educate children to 

protection of insect and fight against mosquitoes.   

Another example of environmental awareness raising is the Ecopark of Barcelona, because they 

are used to entertain visitors: Powerpoint presentations, glass corridors above the factory, 

multilingual-speaking guide, etc.  

All these instructive actions are very important, especially for the young generations, to 

understand how energy, water or waste are managed, and to learn how to respect the environment 

in everyday life.  

III. Research 

We visited several stakeholder of the research world working on environmental issues. 

A lot of research projects focus on the impact of human activities on the environment. At the UAB 

(Universitat Autònoma de Barcelona), a team is establishing a model in order to evaluate the carbon 

footprint of waste management sectors at municipalities scale. At IRTA (Catalan research institute for 

agriculture), some researchers take part to an European research project about life cycle analysis, 
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called “LC Impact”. They try to improve LCA methodology by studying 4 processes: land use, water 

use, human pesticide toxicity, and fresh tomato production. 

 

At the same IRTA station in Cabril, there are some experimental 

fields with compost tests. The aim is to find the best solution to 

maintain the yields even if you use less mineral fertilizers.  

 

 

Let's not forget the Catalan coast is very urbanized: there are also research programs about 

agriculture in peri-urban spaces. In Barcelona some tomatoes are growing on roofs: that’s a good 

example of space optimization and of proximity production!  

Conclusion 

From these examples that scan a wide field of activity, it is inconceivable that today stakeholders do 

not take into account the environmental aspects in their activities. Whether by obligation (European 

laws for example) or conviction, the actions undertaken at different scales are very varied: research, 

public awareness, communication, concrete or other actions within both private and public 

companies. 
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3. Sharing water between agriculture and other activities : ressources, 

issues, means  

Lea Chabat, Marion Philippe 

In Spain, the water system grid is divided into catchment areas. In 1975, since the emergence 

of democracy there is a decentralization of the politics powers. From this date, all catchment areas 

are managed in an independent way by the institutes. The problem of Catalonia is that this political 

region is split up in two catchment areas. The administrations managing these two catchment areas 

have different management policy. This separation led to some issues about water management and 

share. There are two different departments that share the water.  

Furthermore, the water is scarce in this area and there are a lot of different uses. In order to 

understand the water sharing policy, we'll see the resources, the issues and the means of providing 

water in all Catalonia. 

I. Resources 

The water received by the population basically comes from two sources: surface water (rivers, 

seasonal streams and reservoirs), and groundwater (aquifers). Water is, as well as a resource, an 

element of natural ecosystems. In the case of rivers, it must be shared with the flora and fauna which 

live there. In the case of coastal aquifers, if we draw out too much fresh water, seawater leaches in, 

leading to the risk of salinization of the aquifer, making it unusable. Water is a fragile and finite 

resource, although we can meet the needs of different uses if it is managed in a sustainable manner. 

Water as medium cannot be separated from water as resource.  

The political region of Catalonia in Spain is split up in two catchment areas. There are two main 

rivers running through the region of Catalonia. The first is the Ebro, its length is 928 km and the 

surface of its catchment area is 85 550 km². It's characterized by mountains and irrigations (which is 

the first use of water (90%)).  

The second is the Llobregat, its length is 170 km and the surface of its catchment area is 4 948 

km². At the mouth of the river, there is an important delta of 100 km² where a port and airport 

constructions can be found for Barcelona. There are also natural’s reserves. This catchment area is 

located along the Mediterranean Sea and concentrates 92% of the population of Catalonia.  

Total demand for water in Catalonia for all consumption uses is about 3.123 hm3/year. Of this 

total, 38% of consumption comes from the Llobregat basins, while 62% is drawn from the Ebro 

regions.  
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Figure 4 Catchment areas of the Catalonia 

 

II. Issues 

Climate change is now casting a new shadow over the future, and its effects represent a further 

element of uncertainty in the guarantee and future availability of resources: current forecasts for the 

Mediterranean region suggest a certain reduction in average supply and an increase in variability, 

leading to more frequent and more intense dry periods. 

Furthermore, with climate changing, the lack of water in Catalonia is probably going to increase. 

Therefore, the issues between the different uses of the water are also going to increase. On one 

hand, Catalonia has to “keep” the water for the population and tourism and on the other hand the 

agricultural and industrial activities have to be conserved.  

In Catalonia, there are 945 municipalities and 70% of the population is concentrated in only 45 

located on the coast. It's especially in this area that the water is scarce and that the tourism is the 

most important. Indeed at the water agency, we learned that tourism is very important economically 

speaking. In summer the population of the area of Barcelona is multiplied by 5 due to tourism. The 

water being free (public resource), the Catalonia government has to communicate about the scarcity 

of the resource in order to sensitize the population not to waste it.  

The water also has to be shared with agricultural activities. Those activities contribute to the 

pollution of the water. Indeed, the excessive use of inorganic fertilizers along with the use of 

pesticides pollutes the rivers’ water of Catalonia, the reservoirs, the coastal waters and the 

groundwater. Rain and irrigation washes the pollution off fields into the water systems. 

Moreover, agriculture also contributes to the massive use of water in Catalonia. The agricultural 

sector is the biggest consumer of water, making up some 70% of total demand. The soil also faces an 

important salinization on the coast. When the Llobregat River arrives to Barcelona, the water is very 

infected by the salt coming from the sea. Indeed in the delta, the two flux meet and mix. In order to 
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push back the salty bevel, they have created a barrier by adding treated water in 8 wells. This water 

comes from a water-treatment plant in Barcelona. 

Near Barcelona, we have the example of cohabitation between the city and agricultural activities: 

the Barcelona’s Baix Llobregat Agrarian Park has about 600 farms on 2,000 hectares of lands. The 

park is located near a protected wetland area.  

III. Means 

 The water resources available in Catalonia could become insufficient in the future. Indeed, 

Catalonia has to satisfy the demands of the society in term of quantity and quality of the water. In 

order to avoid the lack of water supply, changes have to be made in order to improve the water 

management : by increasing the water savings, by using efficiently the water and by introducing new 

resources. 

There already are some means to use other type of water. For example, to clean the city of 

Barcelona and to irrigate the public garden they re-use treated water and the collect rainwater 

thanks to 15 reservoirs located out of the city.  

During the 90's, two projects in order to supply Barcelona were announced but they were 

abandoned. The first project, Aqua Domitia, was to take the water from the Rhône to Barcelona but 

it was abandoned in 2009 when the south Catalonia government rejected the proposition and 

decided to secure the water supply by creating a desalinization plant. Another project is recurrent in 

Spain: taking the water from the Ebro to the Llobregat but there still exist important oppositions.  

The desalinization of the water is a solution to offset the increasing demand of water during 

summer. For example in Blanes, there is an important desalinization plant which can supply a lot of 

inhabitants during the touristic season. Instead of pumping directly in the groundwater table, they 

use the water coming from the sea.  

For the agricultural activities, one way to reduce the water use of irrigation could be to improve 

the current irrigation systems and then reduce the quantity of water used. One other way to reduce 

the impact of agricultural activities on the water problem is to reuse treated water. The treatment of 

wastewater is a key process to preserve both the quantity of water and the environment. The water 

returns to the environment in good condition and then can be taken for agricultural uses (or else).  

Some other way has been developed in order to provide enough water to crops. The Barcelona’s 

Baix Llobregat Agrarian Park uses the water of the Llobregat River. During winter and spring, they 

take off some water in the river into a pound. This pound has an infiltrated role and the water goes 

straight to the groundwater table and in this way recharging it. During the dry season, they pumped 

the water into the groundwater table in order to irrigate the crops.  

To conclude, the water issue is very important in Catalonia and the region has to figure out 

ways to ensure the water supply for different uses. Indeed, in Catalonia, the water has to be shared 

between the population, the economic activity of tourism, the industrial activities, the energy and 

the agricultural activities. Every actor of the water problem must make an effort and reduce it’s 

consumption. 

 



 

Montpellier Student Field Trip – 11th-15th feb 2013 Page 12 

 

 

Figure 5 Pound filtering the water coming from the Llobregat River 

 

 

Figure 6 Explanatory panel of the system 
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4. Ongoing natural resources and probable evolution due do global 

changes 
Justine Jacquart, Jeremy Garcia, Thibault Delcroix 

Natural resource could be a good, a substance or an object coming from nature and exploited for 

human society’s needs. These resources may play a part in economic development. The fact is that 

some natural resources are currently overused.  

Keeping this in mind, Spain, and especially Catalonia wants to create issues to protect and preserve 

these resources. This note is the result of one week studying in Catalonia, visiting infrastructure and 

actors who participate in preserving resources. The goal is to synthesize what could be made in order 

to ensure a sustainable development of the region.  

First, we will enounce the contexts in uses of natural resources. Interest will be taken in water 

supply, biodiversity and soil for agriculture. Then, the issues that exist to face an increasing pressure 

on these natural resources will be developed.  

 

I. Natural resources in Catalonia: current situation and uses  

Water supply  

Historically, Spain has always suffered from regional contrast in water availability. Indeed, in the 

northern part of the country, water availability is positive, while it is overdrawn in the eastern and 

southern parts. The Catalonian inland basins are divided into 28 hydrological units, basins, sub-basins 

or set of small basins that occupy a surface area of 16,600 km², which include 634 municipalities.  

Catalonia is one of the hydrological regions where the amount of water available is low (1654 m3 in 

Catalonia and 7448 en the north in 2000).  

Surface water (rivers, seasonal streams and reservoirs), constitutes approximately 66% of total water 

resources used. Groundwater in Catalonia is also important for the supply of drinking water and for 

industry and agriculture. It constitutes 35% of the total water resources used. The uses are mostly 

concentrated in the costal front where aquifers with high resource availability exist (Llobregat, 

Tordera, lower Ter). Drinking water mostly comes from these aquifers. Figure 1 shows how water is 

used in Catalonia.  

 

 
Figure 7 Water uses in Catalonia (Source: Agencia Catalana de l'Aigua) 

 

Catalonia, because of its Mediterranean climate, typically has an irregular rainfall pattern, in 

particular in terms of interannual variations. Over the past 20 years, there have been 6 drought alert 
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periods in the internal basins, leading to the adoption of exceptional measures in order to guarantee 

supply.  

 

Biodiversity 

Catalonia contains examples of different types of European landscape, albeit on a small scale. In an 

area of little more than 30,000 km2, there is a wide variety of substrates, soils, climates, orientations, 

altitudes and distances from the sea. Combined, these elements provide Catalonia with great 

ecological diversity and a remarkable wealth of landscapes, habitats and species. There are over 600 

types of natural and semi-natural habitats. 65% of the territory conserves a high degree of natural 

features. However, it is very vulnerable because of the pressures it is subject to. Indeed over 7 

million inhabitants are concentrated in 30% of the territory, mainly near the coast. In addition to 

Catalonia’s intense agricultural, stockbreeding and industrial activities, many tourists visit the area 

(over 20 million each year) and there is a high level of disperse urban development as well as a dense 

network of road infrastructures. 

 

Soil resource 

Lot of competition also exists on soil resource. The 

population increases and the food demand also. 

Urban area encroaches on agricultural area. Some 

peri-urban farms still exist, but cities expansion 

threats them. For example, the area of the CUADLL, 

a groupment of farmers for the use of water, is an 

area of 120 km² of peri-urban agriculture. But this is 

possible thanks to this organization, and to some 

laws that preserve this area as agricultural. In 

Catalonia, tourism enters also in the debate on soil 

use. Indeed, urban and tourism pressure impact on 

agricultural area. 

 

 

II. Issues to preserve natural resources in Catalonia 

Provide water 

In coastal regions and islands, where 60% of the population is concentrated, density of population is 

five times more important than inside the country. It implies a high demand of water in these areas. 

In Catalonia, issues to face these problems exist. In 2000 and 2008, Spanish government intended to 

deflect water from the Ebre by a 100 km length channel. This project has never been realized, due to 

protestations from other regions and ecologists. In 2008, Catalonia decided to import water from 

France to face a decrease in water supply. This trade stopped a few month later thanks to the rainfall 

of May 2008, which filled the aquifer far enough. Furthermore, this solution was too costly. 

The issue which appears as the most efficient in Spain is desalinization. In 1964, the first 

desalinization factory was built in the Canaries. Then, a new one has been built in Barcelona. In 2001, 

the Programa Agua aims to build 20 factories in the future. Spain is now the fourth producer of 

Figure 8 CORINE LAND COVER of Catalonia 
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desalted water in the world, with 900 factories producing 1.8 million m3 of desalted water per day. 

Uses are mostly urban, then for agriculture and industries.  

 

 
Figure 9 Production and Uses of desalted water in Spain (m3/day): Red (total production), blue (urban 

use), green (agriculture use) and yellow (industrial use) 

The Barcelona’s factory, El prat de Llogrebat, is the biggest desalinization factory in Europe. It 

provides 200 000 m3 of water per day, equivalent to the consumption of 1.3 million of Barcelonans 

(one fourth of the population).  

 

Preserving biodiversity 

The response to pressures of this type and intensity gives rise to actions in the spheres of knowledge, 

conservation and the sustainable use of the natural heritage. 

In 1992, the Plan for Areas of Natural Interest (PEIN), based on a methodology incorporating multiple 

criteria, mainly ecological, provided basic protection for 20% of Catalonia. With the incorporation of 

the areas into the Natura 2000 Network in 2006, the system of protected natural areas in Catalonia 

now covers 30% of the autonomous region and includes marine protected areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Programs to recover endangered species:  

 

 We attended a presentation of the professor Marti Boada who 

has received an award from Nelson Mandela for his works on 

biodiversity knowledge’s improvement. He talked about conservation 

plan for an endemic species as the Montseny brook newt (Calotriton 

arnoldi) which is concentrated in a few sections of various mountain 

streams on the Montseny massif. The species is endemic to this massif 

Figure 10 Evolution of protected areas in Catalonia 

Figure 11 Montseny brook newt 
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and is one of the most threatened, classified by IUCN as “Critically Endangered”.  

 

 Then we met the director of the Aiguamolls de l'Empordà Parc Natural (created by the Law 

21/1983, 28th October, for the protection of the marshes of l'Empordà). It was declared a protected 

area after a long and intense defense campaign begun in 1976, intended to avoid the development of 

the area. The area is rich of biodiversity. Different kinds of conservation plans were explained. For 

exemple, Plans to recover the Otter (Lutra Lutra) who was almost extinct in Catalonia. There are now 

several generations of otters that have developed along the coast and even have recolonized river in 

the south of France (Têt). Or Reintroduction of White Stork (Ciconia Ciconia). 

 

 

Furthermore recovering endangered 

species and protection the territory, 

Catalonia restore degraded natural 

environmental and try to manage 

better protected areas affected by 

human activities.  

 

As an example they order the 

dismantling of Club Med (Figure 6) in 

the Cap de Creus Natural Park in 2006 

(7 millio euros). 

 

 

 

 

 

 

 

 

Preserving energy 

A lot of solutions already exist to answer the 

problem of energy. Green energies are in a real 

expansion. La fabrica del Sol in Barcelona 

shows to the public how to the solar energy 

can be used to provide electricity and heat. 

This house is energy independent. Each part 

has been pondered to be the more ecological 

as possible (for example the elevator spend 

just the energy it needs for the weight into).  

This house is an example of what people can 

do individually or by community to preserve 

energy consumption. It has been built especially 

to show the example and to sensitize people on 

green energy, but it shows that solutions exist and that they can be established at a larger scale.  

 

Figure 12 Evolution in dismantling 

Figure 13 Fabrica del Sol in Barcelona, example of energy 

use 
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Preserving soil resource 

Some studies carry on the problem of soil competition. For example, responding to that and to the 

problem of food safety in cities, the solution of urban farming is thinked. Urban farming includes into 

building, on urban space and periurban space. The best solution to answer to soil competition is the 

farming into building (rooftop gardening, vertical farming, rooftop greenhouse). This is a way to 

reevaluate an unproductive space, and create a resource where it does not exist.  

 
 

This solution already exists in certain country, but it still is at the state of experimentation in 

Barcelona. The problem of the decline of Barcelona’s roofs has to be taken into account. Also, he 

high costs of supporting infrastructure, management and investment can be a barrier on this kind of 

project. 

These projects are envisaged to fight against land use competition between cities, tourism, 

agriculture, but it drives some competition of surface for rooftop solar panel. That is also a way to 

preserve a natural resource. 

 

 

To conclude, the principal scares resource in Spain, and in Catalonia is the water. This problem is 

known and the state is trying to establish solutions to answer this. People who live in Catalonia are 

relatively aware of the problem of water and other resources in their country. However, the 

numerous tourists in summer do not realize the problem, especially on water. That’s why Catalonia 

has to establish adapted solutions to preserve its resources 

 

 

 

Figure 14 Example of rooftop gardening 



 

Montpellier Student Field Trip – 11th-15th feb 2013 Page 18 

 

5. Benefits and impacts of waste management 

Laureline Catel, Carine Poncelet, Valentin Mansion 

Introduction 

As the world population gradually increases and masses in cities, the issue of collecting and treating 

waste has become more and more important. To cope with this situation, two options are being 

followed: trying to reduce the amount of waste we produce, and optimize the treatment and 

valorization of the remaining waste. In this synthesis, we will focus on the second aspect: optimizing 

the treatment and valorization of waste.  

The most common way of disposing of waste used to be recycling, landfilling or incineration. After 

the industrial revolution, the amount of waste but also their nature radically changed, and new ways 

of treating waste had to be found because of its increasing amount. It is only in the early 1900s that 

the first methanization plant was built in Exeter, Great-Britain. 

Nowadays the waste sector has to face several challenges: improving the collection system (so that 

the solid waste are better sorted out), optimizing the valorization of the waste (exploring the ways of 

reusing the waste as raw materials), improving the efficiency of waste treatment and making more 

communication (so that the image of waste changes). 

I – State of the art of waste management in Spain 

The following figures summarize the waste management in Spain and in Europe in 2011 (Eurostat, 

2013): 

  

In Spain, 531kg/pers/year of waste are produced. As a comparison, 503 kg/year/pers is produced in 

average in the EU. But when in Spain 100% of this amount is treated, 96% is treated in the EU.  

The previous figures show that there are four main sectors to treat the waste:  

• Mechanical Biological Treatment (MBT) or composting and methanisation: Those 

plants collect the household waste as well as the industrial waste. The waste is first 

mechanically sorted out depending on its size, then it goes to a digestor where it 

produces gas, and can be composted afterwards (Greenpeace Environmental Trust, 

2003). The gas produce by the digestion of the waste is collected and can be turned 

into energy. 

Waste management in Spain
Landfilling

(kg/pers/year)

Incineration

(kg/pers/year)

Recycling

(kg/pers/year)

Composting et

methanisation

(kg/pers/year)

Waste management in the EU

Landfilling

(kg/pers/year)

Incineration

(kg/pers/year)

Recycling

(kg/pers/year)

Composting et

methanisation

(kg/pers/year)
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• Thermal Treatment (Waste to Energy - WTE): By an incineration, waste is turned into 

ash, gases and heat. In some case, the heat is converted into electricity and the gases 

are released into the atmosphere after further treatment (Eurostat, 2010). 

• Landfilling: Landfilling consists in collecting household waste and burying it into the 

soil. Nowadays, due to real estate issues, landfilling is often the least preferred 

option for the management of unwanted material (Queensland Department of 

Environment and Heritage Protection, 2012). 

• Recycling: waste is reused as a product. 

In comparison with Europe, Spain has a bigger amount of composting and methanisation plants to 

deal with municipal waste. The amount of landfilling is also smaller in Spain. Regarding recycling and 

composting, Spain is in the European average. 

II – Environmental impact : evaluation and reduction 

Waste treatments have negative impacts on environment, especially on air and water: 

acidification, eutrophication, greenhouse gases emissions, contamination due to heavy metals or 

organic pollutants, suspended particles, malodor, etc. Most of these impacts are caused by the 

incineration process, but also by landfills and biological treatments (CITEPA). We can distinguish two 

types of environmental impacts: direct impacts which are directly linked with waste treatments such 

as incineration, greenhouse gases emissions or biological degradation products; and indirect impacts 

which are associated to waste treatments, such as fuel consumption for incineration.  

Several methods have been developed to calculate the environmental impact of any activity. 

Some are focusing on one criterion, as the carbon balance that focuses on greenhouse gases 

emissions; some take into account a lot of criteria, as the Life Cycle Analysis (LCA) method. Let us see 

the example of the CO2ZW tool:  

CO2ZW is a tool developed by the research group Sostenipra (focused on LCA, ecodesign, and 

other tools of industrial ecology) in order to calculate greenhouse gases emissions of waste 

management in Europe. It was developed in the framework of the Zero Waste Project funded by the 

European Commission. It is made for municipalities to know their carbon footprint linked to waste 

treatments and to improve these treatments. The idea is to promote waste sector as a sector that 

can decrease carbon footprint. To use this tool you need to have waste data at the municipal, 

regional or national levels. Its advantages are that you need small amounts of input data and that it 

has an online free access.  

To decrease environmental impacts of waste treatments, the first way is obviously to reduce 

the waste quantity sent to incineration and landfill. There are several European guidelines about this 

issue. We should:  

- Recycle a minimum of 50 % of household waste by 2020 (2008/98/EC),  

- Reduce biodegradable waste going to landfill to 35 % of 1995 values by 2020 (99/31/EC),  

- Send to landfill only residual waste that has been subjected to a treatment, as a mechanical 

biological treatment (99/31/EC).  

Moreover we have to improve recycling efficiencies. The following table shows the 

efficiencies of various recycling processes:  
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Country  Glass Plastic  Metal  Paper and cardboard  

Greece  99,0% 80,0% 99,0% 95,0% 

Spain  96,0% 54,7% 54,7% 92,0% 

European average  97,5% 67,3% 76,9% 93,5% 

Source: CO2ZW user guide, May 2012 

However, we need to balance our speech because waste management represents a very 

small part of additional greenhouse effect created by human activities (2% in France, CITEPA). 

Moreover it can also have a positive impact on environment. Indeed thanks to recycling and waste 

valorization a part of greenhouse gases emissions are avoided, because it reduces the need to 

produce new products from raw materials. The following table shows the amount of emissions saved 

for some recycled products.  

Product  Emissions saved (kg CO2eq/t)  

Mixed plastics  1,7 

Mixed metals  2,5 

Compost (mineral fertilizer substitution) 88 

Glass 200 

Paper and cardboard  634 

Source: CO2ZW user guide, May 2012 

To conclude this part we could say that waste management has both negative and positive impacts 

on environment; the challenge now is to make positive impacts outweigh the negative. 

III – The example of a waste treatment plant in Barcelona : Ecoparc  

Ecoparc is a solid waste treatment plant of Barcelona. It became operational in 2001, and 

was remodeled in 2006 in order to improve the industrial processes and reduce the odors emitted by 

the plant. Ecoparc is situated just beside an incineration plant that was built in 1975. 

Barcelona produces approximately 1.6 million tons of waste per year, and Ecoparc treats 12% 

of this waste. The plant is equipped for methanization of organic waste collected through selective 

collection, but also for sorting undifferentiated waste from municipal waste. The wastes that can be 

recycled (plastics, glass, metals) are sent to other plants for valorization, organic matter from 

undifferentiated waste is composted, and the residual waste is either sent to the incineration plant 

just beside Ecoparc, or discharged in controlled depositing facilities (see figure below). The biogas 

from methanization is burnt in order to produce electricity and heat, which are reused by the 

neighboring activities. 
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Waste treatment in Ecoparc and the incinerator are circled in red. 

Ecoparc treats approximately 250 000 tons of waste per year. Organic matter from selective 

collection makes for about 1/3 of it. The outputs in electricity are reused directly in the plant or sold. 

The plant produces enough electricity every year to run the underground train of Barcelona. It is little 

compared to the total energy consumption of the city, but it allows the plant to have a positive 

energy balance. 

Yearly inputs and positive outputs of Ecoparc Barcelona 

Inputs Outputs 

Organic matter from 

selective collection 
85,000 Tons Compost 24,000 Tons  

Residual waste 160,000 Tons Biogas 4,000,000 m3 

Vegetable waste 

fraction 
10,000 Tons  Electricity 13,000 MWh 

  Recoverable products 11,000 

 

Ecoparc is a modern waste treatment plant equipped for advanced waste sorting processes and 

methanization, and coupled to the incinerator next to it and recycling plants, it is a complete waste 

treatment system. This treatment has a cost: the initial investment was 48 million euros, and this is 

without the 2005 remodeling cost. However, we must balance this cost and the benefits from the 

plant, which valorizes as well as possible 250,000 tons of waste per year. But of course, the problem 

of waste does not only lie in its treatment, but also in its production : we must make as much efforts 

as we can for reducing waste production. 

 


