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Socio-economic characterization of the region 

General 

Location  

Andalusia is in the south of Spain (see figure 1), between the African continent and the rest of 

Europe, and it is the point where the Mediterranean Sea and the Atlantic Ocean converge. To 

the north, the Sierra Morena is the natural border that separates it from the rest of Spain. In the 

west, Andalusia limits with the Guadiana river and Portugal’s border. To the south, with the 

Atlantic Ocean and the Mediterranean Sea.  

Andalusia is the second biggest region of Spain with an extension of 87,268 km. 50% of the 

region is mountainous. One-third of the mountains are over 600 meters height, 46% are over 

1,000 meters, and Mulhacen and Veleta are the second and the third higher mountains in Spain 

with an altitude over 3,400 meters.  

 

Figure 1 – Andalusia (green) region in Spain (red) 

Climate & Geography 

Andalusia’s climate is the Mediterranean, characterised by dry and hot summers, warm winters 

and irregular rainfall. However, due to geographical factors, the region has some areas where 

the climate is diverse. 

 

Figure 2 – Andalusian climate region. Source: Junta de Andalucia 
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The first area (clear green) is important due to its large extension and its Mediterranean climate, 

with high temperatures, irregular rainfalls and strong insolation. The second one (orange) is 

influenced by the altitude, thus having lower temperatures, a higher risk to frost and rainfall are 

more frequent. The influence of the Atlantic Ocean is relevant in the western mountainous areas 

of Sierra Morena (deep green), especially, in the Béticas (Cádiz and Málaga mountain ranges, in 

orange), that are the areas of maximum rainfall along with the Sierras of Cazorla and Segura. 

Near inland and towards the east, as well as on the slopes of the coastal satellites that are not 

exposed to the Atlantic winds, the levels of precipitation decrease substantially and, therefore, 

increase the aridity (deep blue). The greater continentality and height of eastern Andalusia, 

make places like Sierra Nevada, Cazorla, Segura and Filabres, the coldest of the region (clear 

yellow). A particular case is the eastern highlands of Baza and Los Vélez, in which all features of 

Mediterranean climate continentality appear (very low rainfall, lower temperatures and a 

greater presence of frost). The Sierra Nevada area, on the other hand, has special relevance 

because as a residual form of the southernmost glaciation of the continent, it is the only enclave 

that receives snowfall that remains most of the year, assuming climatic and ecological 

uniqueness. 

Another significant transition occurs in the coastal strip, where the marine influence and the 

highest levels of insolation converge (for example, the lower Guadalquivir, with over three 

thousand hours of sun per year). Within this range, a differentiation between the Atlantic and 

Mediterranean slopes is established. Guadalquivir valley is open to the Atlantic without 

significant orographic barriers, favouring the existence of a more humid climate throughout the 

coast, by allowing the influence of the wet fronts of Poniente (Atlantic). On the Mediterranean 

slopes of the Baetic systems, the greater aridity is combined with torrential rains that drain 

through ravines, dry most of the year. The shelter of the coastal mountains allows the mildest 

average temperatures in the region to be reached here. A fact of enormous importance that has 

favoured, for example, the adaptation of many subtropical plants, or the modern development 

of mass tourism. 

Another example of extreme climatic diversity is found in the arid southeast. The existing 

conditions (very high insolation and temperature, strong shortage of rainfall) facilitates the 

advance of desertification, presenting adaptations of species characteristic of the flora and 

fauna of the Sahara. According the different geographic areas explained above, the average of 

temperature, rainfall an dry months are resumed in the following table. 

Table  1 - Andalusian climate indicators. Source: Junta de Andalucía 

Geographic area Annual Temperature 
Average 

Annual Rainfall 
Average 

Nº rainy 
days 

Nº dry 
months 

Atlantic coast 17-19 500-700 75-85  4 5 

Guadalquivir Depression 17-18 500-700  75-100  4 5 

Sierra Morena 16-17 60-800 75-100 3 5 

Mediterranean coast 17-19 400-900 50-75 4 5 

South-east 
Mediterraean coast 

17-21  <300 <50 6 8 

Surco intrabético 13-15 300-600 60-80   4 5 

Sierras béticas 12 15 400-1000 60-100 3 4 
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Population 

Andalusia is Spain’s most populated region and the second most extensive with 8.37 million 

inhabitants, 87,597 km2 and a population density of 95.7 inhabitants/km2. Its surface 

represents the 17.3% of Spain. 

The population is mainly concentrated in the Guadalquivir Valley and in the coastal strip, while 

Sierra Morena and the eastern inland regions are the less populated. People under 25 years of 

age represent 26.8% of the total, compared to the 24.6% of the national average. Half of the 

Andalusian population (50.9%) is less than 42 years old and the most represented age segment 

is the one between 40 to 44 years of age (8.3%).  

 

 

Figure 3 – Population for ages segments 

 

Economic data 

Andalusia’s GDP is 155,213 million Euros, representing the third largest economy in Spain by 

volume of GDP. As for GDP per capita, which is a good indicator of life quality, in 2017 was 

18,470€, compared to 25,900€ of GDP per capita in Spain. Andalusia is ranked 17th with respect 

to the total of the Autonomous Communities, which indicates that its inhabitants have a lower 

standard of living compared to the average of the country. 
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In 2018, Andalusia’s public debt was 35,409 million Euros, 21.9% of its GDP and its debt per 

capita debt of 4,213€. If we order the Autonomous Communities, from lowest to highest in total 

debt, Andalusia is in the 17th position and in the 3rd position in terms of debt per capita. 

The annual variation rate of the CPI for Andalusia in February 2019 was 0.9%, a tenth higher 

than the previous month. These data should be compared with those of the CPI of Spain, where 

the annual variation rate of the CPI for March 2019 was 1.3%. 

 

Figure 4 -Economic sector per province. Source: Junta de Andalucia 

The main sectors are services (brown), followed by agriculture (blue), construction (green), 

manufactured industry (yellow) and logistics and communication (purple). Figure 5 illustrates a 

classification of the main sector per province.  

Urban structure 

The urban configuration in Andalusia presents some singularities compared to other European 

regions that can facilitate the rebalancing in the use of the territory. The settlement system in 

the region has a hierarchy of urban centres, where the top ten cities with more than 100,000 

inhabitants (the eight provincial capitals, plus Jerez de la Frontera and Algeciras) perform basic 

structuring functions on the whole territory. 

The urban agglomeration around these ten cities, with different intensity and dimensions, brings 

together more than 50% of the Andalusian population and an even greater proportion of 

employment and economic activity. 
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Figure 5 – Density of population. Source: INE 

However, the urban structure of Andalusia is not as unbalanced as other Autonomous 

Communities: For example, in Catalonia more than 70% of its population lives in the 

metropolitan area of Barcelona; the city of Zaragoza concentrates more than 50% of the 

Aragonese population; while the metropolitan area of Seville has 15% of the Andalusian 

population. 

Based on its urban and economic functions, and in the metropolitan, a distinction is established 

in three ranges: 

• Metropolitan areas: Seville and Malaga. 

• Regional metropolitan urban areas at the regional level: Granada and Bahía de Cádiz. 

• Urban agglomerations: Almería, Córdoba, Huelva, Jaén, Jerez and Bay Algeciras. 

The incidence of these agglomerations in the regional territory and the configuration of their 

immediate influence environment is characterized by the presence of a multipolar urban 

structure in which each of the provincial capitals still represents a directive function in its 

territorial environment.  

Agriculture 

Water is used to irrigate the different crops cultivated in Andalusia. The most extended crops 

are herbaceous, which represented 30% of the total in 2016, followed by fruit trees, olives and 

vineyards. 

Table  2 - Cultivated area (ha, total). Source: INE 

Andalusia 2016 2015 2014 

Herbaceous 1,231,579 1,241,352 1,341,852 

Fruit trees 904,452 957,146 815,845 

Olive and vineyard 765,116 828,576 951,682 

Potatoes and vegetables 421,545 369,204 254,608 

Other crops  763,894 847,072 840,825 

Total (ha) 4,086,586 4,216,350 4,204,812 

Hydrological data 

According to the total annual rainfall, Andalusia can be divided into four large areas: In the 

rainiest area of the region, 750 mm are exceeded annually (mountains of Aracena, Cazorla-

Segura and Grazalema). These are high relays and arranged in the paths most followed by frontal 

disturbances in their penetration into the region through the Gulf of Cádiz. In the places most 
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benefited by these concepts exceed 1,500 mm, in Grazalema exceeded even 2,000 mm, thus 

becoming one of the most irrigated places in Spain. 

The second area covers most of Andalusia (Guadalquivir valley, almost the entire Sierra Morena, 

and part of the Mediterranean coast) and it has a total annual rainfall between 750 and 500 mm. 

The opening and the proximity to the Atlantic Ocean determines that the precipitations are high 

although in a smaller volume than in previous cases. 

 

Figure 6 – Rain per year (Highest in blue, lowest in orange). Source: Junta de Andalucía 

 

Precipitation is collected in water reservoirs along the whole region. The capacity of these 

reservoirs is 12,035hm3 in 2019. The average last ten years for May was 8,130 hm3, about 73% 

of the capacity. Currently, its capacity reached 57%.  In figure 7, you can see the evolution of 

2019, 2018, 2017 and the average for the last 10 years.  

 

Figure 7 – Water collected in Andalusia evolution 

Obviously, as explained before, the different climate areas affect the capacity of each province, 

in Figure 8, it can be seen how Cádiz, Córdoba and Jaen are the province with more capacity and 

more water available. Although in the case of Córdoba and Jaen the water does not reach the 

50% of the capacity.  
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Figure 8 - Water capacity per province. Source: Junta de Andalucía 

Hydrology 

What are the other water resources on the territory? 

The main water resources in Andalusia is surface water followed by groundwater, although 

other types of water, such as reclaimed water, are gaining more attention. The following table 

includes data about the use of the different types of water from 2006 to 2016:  

Table  3 - Water resources (total, hm3). Source: INE 

Andalusia Surface 
water 

% Ground 
water 

% Other 
resources 

%     Total 

2016 3.060.533 70,60% 1.222.479 28,20% 52.020 1,20% 4.335.032 

2015 3.129.850 69,96% 1.294.046 28,93% 49.822 1,11% 4.473.718 

2014 3.186.112 70,50% 1.283.483 28,40% 49.711 1,10% 4.519.306 

2013 2.857.820 71,77% 1.070.461 26,88% 53.487 1,34% 3.981.768 

2012 2.733.248 71,25% 1.058.258 27,59% 44.606 1,16% 3.836.112 

2011 2.975.172 71,58% 1.142.852 27,50% 38.150 0,92% 4.156.174 

2010 3.538.686 84,42% 628.277 14,99% 24.913 0,59% 4.191.876 

2009 3.354.051 80,40% 798.101 19,13% 19.747 0,47% 4.171.899 

2008 2.925.341 76,67% 864.633 22,66% 25.691 0,67% 3.815.665 

2007 3.089.097 78,11% 845.073 21,37% 20.484 0,52% 3.954.654 

2006 3.367.536 80,07% 791.395 18,82% 46.787 1,11% 4.205.718 

 

What is the hydrological quality context? 

The Andalusian government, through the Consejería de Medioambiente, published data about 

the water quality. Andalusia separates the water quality data following the different 

hydrological areas. The most important areas are Guadalquivir, Mediterranean and Tinto-Odiel-

Piedras.  
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Figure 9: Hydrological districts within Andalusia region 

The methodology followed to obtain the information regarding the surface water quality looks 

for the biological, hydro-morphological and physical-chemical parameters that are the most 

representative of the quality.  

The nitrates concentration is used to analyse surface and ground water. Specially to identify the 

existence of waste water spills or fertilisers. The score given by the regional government is 

positive, although there is a tendency to aggravate the water quality, there exists an incresal of 

the Nitrates in almost all the different geographical areas. However, the situation of 

groundwater is worst than the surface water.   

 

Figure 10: Nitrates concentration in Andalusia. Source: Junta de Andalucía 
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While most of the quality detection points for surface water support the existence of Nitrates 

under 15 mg/l, in the case of groundwaters, the situation is the opposite, with high levels of 

nitrates.  

What are the other levers to face water scarcity (complementary or competition with water 

reuse)? 

The main water sources available in Andalusia are surface water, groundwater, desalinated 

water, and reclaimed water. Desalinated water is the only significant lever available in Andalusia 

to complement or compete with reclaimed water.  

There are four desalination plants in Andalucía, three of them located in Almeria:  

• Bajo Almanzora, with a water production of 15 hm3/y used for water supply to 140,000 
inhabitants and irrigation of 24,000 ha of agricultural crops.  

• Carboneras, with a water production of 42 hm3/y used for water supply to 200,000 
inhabitants and irrigation of 7,000 ha of agricultural crops.  

• Campo de Dalias, with a water production of 30 hm3/y used for water supply to 300,000 
inhabitants.  

The fourth desalination plant, at El Atabal, in Málaga, has a production of 76 hm3/y. 

Seawater desalination offers an additional and reliable water supply option in coastal basins, 

providing a net water contribution to the resources available in the basin. Although seawater 

desalination raises the need to consider the use of renewable energy sources for its sustainable 

operation, the use of desalinated water for urban supply results in a favourable reduction of 

dissolved inorganic salts in drinking water, improving its organoleptic properties, reducing its 

corrosion effects in water conduits and fixtures, and lowering the electrical conductivity of the 

resulting urban wastewater effluent and ultimately of the reclaimed water produced from it. 

Low salinity is a very favourable property of reclaimed water when considering it as a water 

supply for agricultural irrigation. In summary, integrated management of water resources in 

coastal areas offers the possibility of balancing the economic and environmental requirements 

of water desalination with the ultimate benefits that a low salinity reclaimed water may offer 

for agricultural irrigation. 

Regulatory and institutional framework 

Legal framework 

Legal framework in Spain 

The Spanish regulations for water reuse were approved in December 2007, as a Royal Decree 

1620/2007. The legal text (Ministerio de la Presidencia, 2007) is attached to this report. It has 

also been attached to English translation, published by ASERSA in September 2011 (ASERSA, 

2011). 

The RD 1620/2007 defines the practice of “water reuse”, introducing the term “reclaimed 

water”, determining the minimum requirements for implementing the reuse of reclaimed water, 

setting the protocols to be followed for getting reclaimed water rights, establishing the scope of 

water reuse practices (with specific prohibition of certain reclaimed water uses) and setting 

forth the quality requirements associated to each specific water reuse option. That terminology 

is in complete agreement with the “Article 3 Definitions” of the “Regulation on water reuse for 

agricultural irrigation”, as amended by the EU Parliament during its session of 12 February 2019. 
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Although the RD 1620/2007 is entirely devoted to regulating the use of reclaimed water, its title 

includes a direct reference to “treated wastewater”, because of its legal dependence from the 

Spanish Water Code amendment introduced by Law 11/2005, as described in the foreword of 

the RD 1620/2007. Spanish Water Law establishes that all water resources (surface water and 

groundwater) are public and consequently any potential water user has to obtain the right water 

permit (authorization, concession) for its use.  

The RD 1620/2007 allows the use of reclaimed water for five main beneficial uses: 1) urban, 2) 

agricultural and landscape, 3) industrial, 4) recreational and 5) environmental. Some of them 

have several subcategories of use, up to 13 in total, depending on the degree of contact of 

reclaimed water with agriculture products, agriculture workers, and the public at large. Water 

Authority (Basin Agency) is responsible for obtaining a binding report from public health 

authorities, as a prerequisite for the approval of any water reuse proposal. 

Before a treated wastewater effluent can be reused, it has to undergo a water reclamation 

process capable of ensuring that its quality satisfies the health and environmental quality limits 

associated with the proposed use. In addition, the RD 1620/2007 specifically forbids certain uses 

of reclaimed water, because of the risks regarding public health and the environment, such as 

1) drinking water (with the possible exception of natural disasters, when public health 

authorities will have to establish the water quality required), 2) food industries, 3) hospitals 

supplies, 4) cooling in hospital facilities, 4) aquaculture of filtering seafood species, 5) bathing 

water, 6) water supply for cooling towers and evaporative condensers, 7) landscape fountains 

and ornamental lakes and 8) any other use that public health authorities may consider a source 

of public health risk. 

The RD 1620/2007 sets the administrative procedure that the proponent of a water reuse 

project has to follow, as to obtain the legal right of using a treated effluent as the influent of a 

subsequent reclamation process. In particular, the regulation establishes that the recipient of a 

water right permit will be responsible for all the costs associated to the reclamation process 

necessary to bring reclaimed water quality in accordance with the quality limits included in the 

regulation. In particular, the regulation contemplates the possibility that State, Regional and 

Local governments may develop water reuse plans and programs as a way to promote water 

reuse and integrated water resources management. 

Annex I of RD 1620/2007 describes the water quality criteria applicable to the 5 main categories 

and 13 subcategories of reclaimed water uses. Those quality criteria are considered minimum 

compulsory requirements. The four basic quality parameters considered in those criteria are 1) 

intestinal nematodes, 2) E. coli, 3) suspended solids and 4) turbidity. The most restrictive 

numerical limits for those parameters are associated to the use of reclaimed water for landscape 

irrigation in private and urban gardens, and are the following: 1 nematode egg/10 L, absence of 

E. coli (cfu/100 mL), 10 mg SS/L and turbidity of 2 UNT, respectively. The quality limits for 

agricultural irrigation of unrestricted irrigation of food crops eaten raw are 1 nematode egg/10 

L, 100 E. coli (cfu/100 mL), 20 mg SS/L and turbidity of 10 UNT.  

That set of water quality parameters was based in the World Health Organization 

recommendations and the State of California criteria. The numerical limits adopted were based 

on the treatment performance of the reclamation processes regularly applied to reclaim water, 

mostly representing conventional drinking water treatment processes. None of the quality limits 

adopted in the RD 1620/2007 was based on risk evaluation assessments, other than the lack of 
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known public health impacts of using reclaimed water of similar quality levels, as reported by 

water reuse projects conducted in Spain, California and Florida.  

Annex I of RD 1620/2007 also includes the minimum number of water samples and analyses 

applicable to the four main water quality parameters, the maximum deviation of those quality 

parameters from the applicable minimum requirements, and the analytical methods proposed 

for evaluating microbiological and chemical parameters.  

Annex II of the RD 1620/2007 includes the normalized formulary required for submitting the 

water right permit application necessary for implementing a water reuse project. 

Legal framework in the European Union 

On 12 February 2019, the European Parliament adopted a proposal of the European Parliament 

and of the Council for a regulation on minimum requirements for water reuse T8-0071/2019 (as 

a continuation of proposals COM(2018)0337 – C8-0220/2018 – 2018/0169(COD)). 

The official procedure applicable to that proposal establishes that the European Parliament: 

1.  Adopts its position at first reading hereinafter set out; 

2.  Calls on the Commission to refer the matter to Parliament again if it replaces substantially 

amends or intends to substantially amend its proposal; 

3.  Instructs its President to forward its position to the Council, the Commission and the 

national parliaments. 

The European Parliament considered all the legal instruments that this proposal could take, 

namely amending one of the existing Directives, a new Directive or Regulation, or Guidance. The 

legal instrument finally selected was a Regulation, defined as a “Legislative act that has general 

application and is binding in its entirety. It is directly applicable in all Member States”. The 

reasons for selecting that legal instrument was: 

1. It would be directly applicable to business operators, thus stimulating market uptake, 
potentially even in those Member States that are currently not facing the issue of water 
scarcity, but where good "green" technologies are being produced.  

2. It would come into force much faster than any potential future amendment to the Urban 
Wastewater Treatment Directive, thus facilitating a fast achievement of the main 
objective of addressing water scarcity. 
 
The resolution of the European Parliament can be downloaded, in any of the official 
languages of the EU, using this link T8-0071/2019. 

The legislative resolution covers exclusively the use of reclaimed water for agriculture irrigation. 

After an extensive introduction, Chapter 3 presents a detailed glossary of terms applicable to 

water reuse and water reclamation.  

The most significant elements of the proposed regulation are: 

1. The minimum requirements that reclaimed water have to comply with before it can be 
used for agricultural irrigation. They are referred to the content of E. coli, BOD5, 
suspended solids and turbidity. The limits applicable for those four parameters are 
included in Annex I of the proposed regulation. 

http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2019-0071
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=EN&type_doc=COMfinal&an_doc=2018&nu_doc=0337
http://www.europarl.europa.eu/oeil/popups/ficheprocedure.do?lang=en&reference=2018/0169(COD)
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P8-TA-2019-0071
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2. The quality requirements for reclaimed water of Class A, as the one specifically allowed 
for unrestricted irrigation of food crops eaten raw, are E. coli ≤10 cfu/100 mL, BOD5 

≤10 mg/L, suspended solids ≤10 mg/L, and turbidity ≤5 NTU. 
3. The risk management plan that the reclamation facility operator shall elaborate and 

carry out in cooperation with relevant parties, like the end-user of the reclaimed water 
and the urban wastewater treatment plant supplying water to the reclamation facility.  
This plan should identify additional requirements that further mitigate risks and would 
be part of the permit issued by the competent authority. 

4. The obligations for relevant actors in the permitting procedure, with a definition of the 
conditions to be included in the permit and the requirement to review the permit at 
least every 5 years. 

5. The identification of the four main actors in a water reuse project: 1) the wastewater 
treatment operator, 2) the reclamation facility operator, 3) the reclaimed water 
distribution operator and 4) the reclaimed water storage operator. 

6. The requirement of a validation process for facilities producing reclaimed water of Class 
A, before the reclamation facility goes into operation when equipment is upgraded, 
when new equipment or processes are added, and at any time when a new permit is 
granted, or an existing permit is modified. 

7. The indicator microorganisms selected for validation are E. coli for pathogenic bacteria, 
F-specific coliphages, somatic coliphages or coliphages for pathogenic viruses, and 
Clostridium perfringens spores or spore-forming sulphate-reducing bacteria for 
protozoa. Performance targets (log10 reduction) for the validation monitoring of the 
selected indicator microorganisms are set out in Annex I. 

8. The reference pathogens Campylobacter, Rotavirus and Cryptosporidium can also be 
used for validation monitoring purposes instead of the proposed indicator 
microorganisms. The following log10 reduction performance targets should then apply 
Campylobacter (≥ 5.0), Rotavirus (≥ 6.0) and Cryptosporidium (≥ 5.0). 

Several technical aspects of the proposed regulations will need further review and clarification, 

among them: 

1. The compliance criteria established in Article 8, point 3 is inconsistent with that 
established in Table 2, Section 1, of Annex I. According to Article 8.3, when the individual 
value of any parameter exceeds the minimum water quality requirement, the operator 
of the reclamation facility should suspend the supply of reclaimed water. By contrast, 
Table 2 of Section 1, of Annex I indicates that reclaimed water will be considered in 
compliance when the limits for E. coli, Legionella spp and intestinal nematodes are met 
in 90 % or more of the samples and none of the values exceeds a maximum deviation 
limit of 1 log unit from the indicated value for E. coli and Legionella and 100 % of the 
indicated value for intestinal nematodes. 

2. There is a critical need for a clear indication of the number of analytical samples used 
for determining compliance of the reclamation process to the applicable water quality 
criteria. Although the proposed regulation establishes the minimum monitoring 
frequencies, the lack of an explicit indication of the period over which to apply the 
compliance criteria prevents the unambiguous determination of the samples to be 
considered. International regulations normally use a criterion like “the last (given 
number) of consecutive samples collected” or the “samples consecutively collected over 
a given period of time”. This last requirement, together with the monitoring frequency 
applicable, allows the identification of the samples to be used for verifying compliance. 

3. This critical aspect of the proposed regulation is equally applicable to the validation 
compliance section. The proposed regulation should establish the total number of 
consecutive samples or the days of an operation whose values should be used to 
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determine validation compliance. That specification is particularly critical since the 
validation process will take place before the reclamation facility goes into operation 
when the equipment is upgraded, when new equipment or processes are added, and at 
any time when a new permit is granted, or an existing permit is modified. 

4. The absolute need to adhere to the International System (IS) of units and abandoning 
others that don’t belong to it, like “…from 1.7 billion m³ to 6.6 billion m³ per year…”. 
That common monetary English unit (the short billion) introduces considerable 
confusion because it means 1.000 million when its direct translation into other 
languages (long billion) takes the meaning of one million. 
 
Article 13 2a of the proposed regulation includes a promising provision that allows the 
Commission to assess the feasibility of extending the scope of this regulation to other 
possible uses like industrial, indirect use of “reclaimed water” and aquifer recharge. 
Annex I, section 1 indicates to the Member States that they may use reclaimed water 
for further uses, such as industrial water reuse and amenity-related and environmental 
purposes. 
 
Current water reclamation facilities producing reclaimed water in compliance with the 
Spanish regulations for unrestricted irrigation of agricultural food crops eaten raw will 
have to be remodelled as to improve their removal performance: from ≤ 100 E. coli 
cfu/100 mL to ≤ 10 E. coli cfu/100 mL, from ≤ 20 mg SS/L to ≤ 10 mg SS/L and from ≤ 10 
UNT to ≤ 5 NTU. In addition, water reclamation facilities will have to comply with a 
validation process, in terms of either the proposed indicator microorganisms or the 
pathogenic microorganisms considered by the proposed regulation of the EU 
Parliament. 

Agricultural irrigation and landscape irrigation (golf course and urban and private gardens) are 

frequently conducted using the same water reclamation facility, as well as water distribution 

and storage facilities. The quality requirements established by the proposed regulation for Class 

A reclaimed water (≤ 10 E. coli, cfu/100 mL) will not satisfy the microbial requirement 

established in the Spanish regulations for water reuse in urban and landscape irrigation uses 

(irrigation of private gardens, golf course and parks). Consequently, water reclamation facilities 

producing water for agricultural irrigation that satisfies the proposed regulation of the EU 

Parliament would not be suitable for providing reclaimed water that satisfies the Spanish 

regulations for urban and landscape irrigation. 

On the contrary, water reclamation facilities producing water for urban and landscape irrigation 

that satisfies the applicable Spanish regulations will equally be able to provide reclaimed water 

for unrestricted agricultural irrigation that comply with the proposed regulation of the EU 

Parliament, assuming the most likely event that reclaimed water also complies with the BOD5 

limit, and that the reclamation facility complies with the validation process established by the 

proposed regulation of the EU Parliament. 

Once the EU proposed regulation is approved, its provisions will be directly incorporated into 

the Spanish legislation and will immediately supersede those sections of the RD 1620/2007 

referring to irrigation of food crops to be eaten raw. The inception of that legislative adaptation 

process could be used to update the provisions of the RD 1620/2007, for all the reclaimed water 

uses included, in accordance to the considerable knowledge and experience gathered during the 

last decade on the operation and management of water reuse projects.  

Standards  
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A complementary set of water quality standards for agricultural irrigation is included in the 

“Commission notice on a guidance document on addressing microbiological risks in fresh fruits 

and vegetables at primary production through good hygiene (2017/C 163/01)” that was 

published by the Official Journal of the European Union C 163/1, on 23 May 2017.  

Section 7.3. of the Commission Notice focuses on the “Control of water for primary production 

and associated operations at the place of such production (harvest and post-harvest)”, with 

different sections devoted to: 

1. The evaluation of the diversity of types of agricultural water and agricultural practices 
in EU production of (ready-to-eat) FFV.  

2. Practical tools to assess the source and the intended use of agricultural water. 
3. Practical ways to assess the risk assessment of agricultural water. 
4. General recommendations for source, storage and distribution of water. 
5. Good practice recommendations regarding irrigation methods. 
6. Good practice recommendations regarding the water used during harvest and post-

harvest (associated operations). 
7. Additional good practice for leafy greens, tomatoes and melons. 
8. Good practice recommendations as regards analyses of water for agricultural use. 

 

Private standards related with issues like food quality or food chain systems have also special 

mentions about water quality or water resources. These types of standards reached special 

attention due to their role as quality assurance. Whether a food product do not have any of 

these certifications it can be considered as not quality enough for its exportation. For that 

reason, some of the most important standards have been resume in the following table:  

 

Table  4 - International food certifications 

Certification Purpose Water requirement 

BRC – Global 
Standard for 
Food Safety 

Improve food safety. 
To facilitate compliance with legislation on 
foodstuffs. 
To establish the quality and food safety 
criteria required of suppliers of foodstuffs 
to distribution chains in the UK. 
Standardised third-party audits. 
To ensure transparency and rigour in 
certification systems. 

Includes the possibility of 
irrigating with reclaimed water, 
always the distribution systems 
are appropriated (pg. 50) 

HACCP – Hazard 
analysis and 
critical control 
points 

Identification of the key principles of food 
hygiene applicable across the food chain 
Increase the level of food safety 

Reclaim water use is allowed if 
there is no hazard for the inequity 
and integrity of food (pg. 15) 

Global GAP It gives assurance to consumers with 
respect to food safety and environmental 
and work-related standards. 
In order to do this, an operational standard 
has been devised that covers the entire 
production process of the certified 
product, from the start (sowing or 
planting), covering all subsequent 
agricultural activities, to the time the 
product is withdrawn from use 

Reclaimed water use is 
considered as a recommendation. 
AF 7.4 encourage reusing water 
when the quality is assured and if 
the local regulation allows it (pg. 
21). 
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ISO 2200 – Food 
safety 
management 
systems 
 

Improve food safety. 
Promote cooperation between all the 
parties involved in the food chain, national 
governments and multi-national 
organisations. 
Ensure consumer protection and 
strengthen consumer confidence. 
Establish reference requirements as "key 
elements" for food safety management 
systems. 
Improve cost performance throughout the 
food supply chain. 

No mention to reclaimed water 
resources 
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Identification of key actors 

A list of key actors shall be provided in this section. We must include information on 

organizations (not people). Although, the focus of this report is the target regions, other 

organizations at the national level with influence in the water reuse sector. A tentative list of 

target groups of actors is: Administration, Local Authorities, Universities, Research Centre, RTDs, 

Organizations, Associations, Other Bodies. Description of the role of each organization in the use 

of reclaimed water in agriculture is also relevant in this section. All the information shall be 

compiled in the following table: 

Table  5 - Key actors and contact person 

Sector Organization  Contact Person  

Research CENTA Isabel Marín 

Universidad de Almería Miguel Giménez 

CSIC-IHSM Remedios Romero 

CSIC-IAS Luciano Mateos 

CSIC-iAS (director EIP-agua y agricultura) Helena Gomez Macpherson 

IFAPA Ignacio Lolite 

Catedratico Economía Agraria /UCO Julio Berbel 

Catedratico Riegos Emilio Camacho 

Public 
Administration 

MITECO Concepción Marcuello 

MAPA 
 

Conferencia Hidrográfica del Guadalquivir  Joaquín Páez Landa 

Junta de Andalucía Fernando Delgado 

Water Utilities  SUEZ-España Ramiro Angulo 

Suez (AGBAR)-Director European Water 
Platform 

Thomas Michel 

ACOSOL Pedro Muñoz 

EMACSA Rafael Marín 

EMASA Rocío Pérez 

EMASESA Jaime Palop  

EMPROACSA Luis Moya Cosano 

EMACSA Arturo Gomez 

EMACSA Joaquin Aguilar 

Veolia Joan Sanz 

EMASESA Fernando Estevez 

TYTSA-Vitoria Julio López 

ESAMUR Pedro Simón 

Social Agents Global Nature  Eduardo de Miguel 

 Fundación Nueva Cultura del Agua José Manuel Castillo   

CETaqua Xavier Bernat 

CETaqua Marina Arnaldos 

Technological 
Agents 

Cajamar (Palmerillas) José Manuel 

Cajamar InnovaCenter  Juan Carlos Gazquez 

Bioazul CEO /Lider grupo agua y agricultura 
WWStp 

Antonio Lorenzo 

Users  Comunidad de Regantes Tintín Antonio Ruz 

Cuatro Vegas José Antonio Pérez 

Comunidad General Poniente (ALM) Manuel García Quero  

Comunidad General Poniente (ALM) Armando García 

Consorci Girona  Lluis Sala 

Unión de Consumidores de Andalucía  Juan Moreno  

UPA Jose Manuel Delgado 

Food providers LIDL David del Pino 



 Deliverable 1.1: Regional state of play analyses 

 

Page 18 of 27 

 

Existing situation of wastewater treatment and agriculture 

This section should provide a general background of wastewater treatment and agriculture 

sectors. Thus, we would describe the potential offer of reclaimed water coming from 

wastewater treatment plants and the demand for water for irrigation. 

Characterization of wastewater treatment sector: 

Andalusia faces relevant challenges in the wastewater treatment sector and still fails to comply 

entirely with the Urban Wastewater Treatment Directive. Nevertheless, the wastewater 

treatment has followed a very positive evolution in this region. In 1984, 55 treatment plants 

operated in Andalusia. In 2016, the number of sewage treatment plants amounted to 695, 

considering both those built (668) and those under construction (27). These treatment plants 

benefit a population of 7,118,859 people. 

Table  6 - Evolution in the number of WWTP built in Andalusia during 2012 – 2016 by province 

Province/year 2012 2013 2014 2015 2016 

Almería 135 160 161 161 161 

Cádiz 71 72 82 82 83 

Córdoba 45 47 49 49 50 

Granada 84 88 88 88 88 

Huelva 64 67 73 74 74 

Jaén 80 80 76 77 77 

Málaga 81 80 74 76 76 

Sevilla 55 56 57 57 59 

Andalusia 615 650 660 664 668 

This means that 12.40% of the population in Andalusia remain unserved of appropriate 

treatment of their wastewater. The distribution of the unserved population is not homogenous 

in the region. It is worth to mention the high percentage of the unserved population in the 

province of Granada with almost 40% of people without wastewater treatment. 

 

Figure 11: Percentage of population drvrf by WWTP in Andalusia by province 

Source: Andalusian regional office of agriculture, livestock, fisheries and sustainable development 
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The Spanish Ministry of Agriculture has made available a Central Data Repository CDR-EIONET 

with the reports sent to the European Commission by Spain to comply with the information 

obligations derived from Directive 91/271 / CEE relative to the treatment of urban wastewater 

(hereinafter Urban Wastewater Treatment Directive or UWWTD). 

In this sense, in 2010 the European Commission (EC) identified that nine Spanish agglomerations 

did not comply with the requirements of the Urban Wastewater Treatment Directive and 

brought Spain to the Court of Justice. For this reason, Spain has to pay a lump sum of 12 million 

euro and a penalty payment of almost 11 million euro for every six-months they do not comply 

with the Urban Wastewater Treatment Directive. This decision was made by the European Court 

of Justice in Luxembourg at the end of July 2018. Seven of the nine municipalities that have 

caused the fine of 12 million imposed this week to Spain by the Court of Justice of the EU are 

Andalusian. 

With a total volume of 698.17 hm3/year treated wastewater produced in Andalusian UWWTP, 

the region has a strong potential to use reclaimed water in agriculture. In Spain, reuse practices 

are unequally distributed. It is estimated that more than 492.95 cubic hectometres/year are 

reused in the whole country, which accounts for 10.43% of the treated wastewater (Source: 

INE). Most of water reuse practices are concentrated in the Valencian Community, Murcia, 

Andalusia, Canary Islands and the Balearic Islands and large cities such as Madrid or Barcelona 

(Source: AEDyR). 

According to the most recent data (2016), 5.93% of the treated wastewater was finally reused 

as reclaimed water in Andalusia (41.42 hm3/year). This amount is considerably inferior to the 

percentage of reuse in the most advanced regions in Spain such as Murcia or Comunitat 

Valenciana with 71.8% and 47.5% respectively and also lower than the national average, 10.43%. 

 

Figure 12: Percentage of reuse of reclaimed water in Andalusia compared with other Spanish regions 
(INE, 2016) 
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The evolution of water reuse in the last years show a similar trend to the evolution of the volume 

of treated wastewater produced. 

 

Table  7 - Volumes of treated and reused water in Spain and Andalusia in hm3/year (INE, 2016) 

  Spain Andalusia 

Year 

Volume of 
wastewater 
treated 
(hm3/year) 

Volume of 
reclaimed 
water reused 
(hm3/year) 

Volume of 
wastewater 
treated 
(hm3/year) 

Volume of 
reclaimed 
water reused 
(hm3/year) 

2004 4964.07 367.92 728.81 52.56 

2005 5038.79 395.50 637.14 47.73 

2006 4880.67 487.33 645.07 45.31 

2007 4569.62 500.82 506.35 121.89 

2008 4515.60 525.54 543.31 96.69 

2009 4672.36 534.46 571.85 119.32 

2010 4864.28 491.29 671.05 123.38 

2011 4926.59 608.25 823.71 114.54 

2012 4961.17 548.45 850.76 87.74 

2013 4998.18 531.26 756.66 62.87 

2014 4942.13 530.71 732.10 57.34 

2016 4726.41 492.95 698.17 41.42 

 

 

Figure 13: Volumes (Hm3) of wastewater treated and reclaimed water reused in Andalusia 2004 – 2016 
(INE) 
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Moreover, in Andalusia, most of the treated wastewater (94.1 %) is discharged to either the sea 

or a river (INE, 2016). 

 

Figure 14: Destination of treated wastewater as percentage in Andalusia (INE, 2016) 

Therefore 41.42 hm3 of reclaimed water was reused in 2016 according to INE. However, only 

2.5% of the reclaimed water was used in agriculture. The different uses of this resource are 

shown in figure 5. The majority of the reclaimed water produced in Andalusia (69.20 %) was 

used in non-crop irrigation such as urban gardens or golf courses. 

 

Figure 15: Percentage of use of reclaimed water in Andalusia (INE, 2016) 

Considering the higher percentage of reuse in other Spanish regions such as Murcia and the low 

percentage of reclaimed water used in agriculture, we can conclude that there is a huge 

potential for extending the irrigation of agricultural crops with reclaimed water. 

Characterization of agricultural sector: 

General description of the agricultural sector in the region. 

Quantification of the water demand: 

In Andalusia, there are 1.4h.a. of olive crops, accounting for the 66% of this crop in Spain. 

Besides, cereals reach 236,249h.a., which represents more than 60% of the total in Spain. In 

other agricultural sectors, we have legumes (50,074 ha), rice (39,748 ha) or cotton (65,008 ha) 
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as the most representative of this region. In the following table, we described the different 

agricultural sectors classified according to the extension irrigated, non-irrigated and total. 

Table  8 - Andalusian's agricultural sectors extension 

Andalusian’s agricultural sectors extension (ha) 2016 

 
Non-irrigated Irrigated Total 

Cereals 588,153 154,590 742,743 

Legume 69,343 10,712 80,055 

Tubers 276 11,597 11,873 

Vegetables 5,027 102,847 107,875 

Industrial crops 233,104 99,786 332,890 

Fodder crops 32,889 17,002 49,891 

Flowers 5 872 877 

Citrus 0 82,970 82,970 

Other fruit trees 171,265 54,604 225,869 

Vineyard 26,798 2,490 29,288 

Olives 1,069,827 492,123 1,561,950 

Total 2,196,687 1,029,593 3,226,281 

Source: Consejería de Agricultura, Pesca y Desarrollo Rural   * Only included main crops 

Data is represented in the following graphic 

 

Figure 16 - Andalusian's agricultural sectors percentage 

Description of water shortage risks and how this can affect agriculture production. 

The main risk of water shortage in Andalusia is drought. This is a gradual circumstance 

characterised by the periodic water shortage, although the tendency shows how drought 

periods are becoming more common. There are different types of drought: weather-related, 

hydrological, agronomical or socioeconomic, the differences depend on the intensity, sectors 

and social groups affected. 
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The article 63 of the Water Law includes a Special Plan to act in case of drought alert, which 

allows the Andalusian Government to implement a use limitation with the objective of reducing 

water consumption.  

The periodic indicators used by the public administration to identify droughts periods are:  

• Standardized Index of Rainfall Drought (IESP) 

• Normalized Vegetation Index (NDVI) 

• Intensity of rainfall drought 

Other reports available to identify drought periods are:  

• Analysis of the drought in Andalusia 

• Map of the Standardized Index of Rainfall Drought in Andalusia 

• Monthly Climatological Information 

• Monthly reports on the evolution of climatology in Andalusia: 

• Quarterly climatological information 

• ClimaSIG. Weather Indicator Visualizer 

All these reports are available in the Subsystem of Information on Environmental Climatology of 

the Andalusian Government.  

Non-irrigated sector in the region. 

One of the most common sectors in Andalusia is the Olive tree. Andalusia is the main producer 

of olives and olive oil in the world and this kind of activity is non-irrigated. However, the biggest 

non-irrigated sector in Andalusia is the herbaceous one.  

On the following table, we can find the distribution of non-irrigated sector according to the crop 

or tree cultivated. 

Table  9 - Non-irrigated field distribution 

Ha. All rainfed 
area 

Herbaceous 
crops 

Fruit trees Olive Vineyard Others 

Total 12,558,099 9,717,923 503,112 1,737,260 573,478 26,327 

< 1 3,870 2,936 289 339 268 38 

1 to < 2 131,533 27,476 15,637 76,047 11,695 677 

2 to < 5 451,259 104,003 52,825 245,927 44,089 4,415 

5 to < 10 607,040 206,608 69,851 253,897 71,664 5,021 

10 to < 20 955,482 478,404 90,185 260,449 122,480 3,963 

20 to < 30 737,382 481,217 58,537 127,501 67,239 2,888 

30 to < 50 1,225,113 891,276 75,286 177,721 78,110 2,720 

50 to < 100 2,196,830 1,790,570 63,765 253,748 86,286 2,461 

≥ 100 6,249,590 5,735,432 76,735 341,631 91,647 4,146 

 

Agribusiness description 

- Structure of agri-food and food industry firms (average size) 

The Andalusian primary sector (agriculture and fishing) decreased by 0.5% last year. Andalusia 

is a region with a highly developed services sector, where tourism is the main economic sector. 

Agriculture has lost its position, becoming the smallest sector in the Andalusian economy (5.5%). 

However, agriculture is the third more important sector according to the work population, 

representing 8.9% of the total (Services 76% and Industry 9%).  
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Figure 17 - Andalusia Economic Sector Evolution. Junta de Andalusia 

In Andalusia there are 6,027 agri-food firms, which represent 2% of the total of the region, more 

information about the sectors is included above.  The food industry in Andalusia is formed by 

3,632 firms, which represents 1.5% over the total firms of Andalusia. According to the IV Agri-

food sectorial report, the distribution per sectors is 42% drinks; 28% meat and milk; 18% others 

and 10% fruits and vegetables. 50% of firms have a turnover lower to 50 million euros, and 56% 

of firms employ between 50 and 100 employees.  

- International trade and competitiveness of Agri-business sector 

In 2017 Andalusia registered the best year in sales terms, with more than 10k millions of euros. 

That is an increase of the 9%, in 2018 the sales were 30,913.3 million of euros, an 20.5% increase. 

Andalusia is the first region in the international trade of agricultural products in Spain (23.4%). 

The number of firms with international business relationships is 1,662, more than half the total. 

The main products sold to the international market are olives (2,961millions euros) and 

vegetables (2,897millions euros). The main market for Andalusian products is Europe, especially 

Germany (15%), Italy (14%) and France (12.5%). Outside the EU, the USA and China are the most 

important markets for Andalusian products.  

- Cooperative sector 

Cooperatives are one of the most common organization within agricultures in Andalusia. Most 

of them are united in “Cooperativas-agroalimentarias” and represent 50% of the agricultural 

production of Andalusia, in sectors like olive trees, reaching the 70% of the production. The 

federation is formed by 665 cooperatives, with 291,658 associates. Their turnover was over 

8,500 million euros in 2017.   

- Water user associations, role in water distribution and structure 

Table  10 - Water user associations 

Name  Role 

FERAGUA Andalusian irrigators association  

Confederación Hidrográfica del Guadalquivir Guadalquivir river public administration entity 

Confederación Hidrográfica del Segura Segura river public administration entity 

Confederación Hidrográfica del Guadiana Guadiana river public administration entity 

Observatorio Andaluz del Agua Andalusian government consulting entity  

EMASESA Sevilla metropolitan area water company 

AEAS Spanish Association for water distribution  

ASA/AESA Andalusian water distribution association 

ACOSOL Costa del Sol water company 
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EMASA  Malaga water company 

Aguas de Cádiz Cadiz water company 

EMACSA Córdoba water company 

Aqualia Water management company 

EMASAGRA Granada water company 

SOMAJASA Jaen water company 

Aguas de Huelva Huelva water company 

Aquajerez Jerez water company 

ARCGISA Campo de Gibraltar water company 

Aguas del Torcal Antequera water company 

 

- R+D support institutions 

We resume the most important R+D Andalusian support institutions in the following table:  

Table  11 - R+D support institutions 

Name  Description  

CENTA Centre for Water New Technologies, an Andalusian research centre 

CAJAMAR Cooperative bank  

SMART City cluster A business conglomerate with the aim to develop smart cities  

CTA Andalusian Technological Corporation helps firms, universities, and 
public entities in I+D issues 

Agencia Idea Andalusian innovation and development agency  

RIS3 Andalucía Research and Innovation Strategy for Smart Specialisation 

Agencia Andaluza del 
Conocimiento 

Andalusian knowledge agency  

Andalucia Agrotech Digital Digital innovation hug promotes the digitalization of the agricultural 
sector 

 

Existing related initiatives 

This section should extend the information provided in section 5 about networks and projects. 

Table  12 - Existing related initiatives 

Name of the network/project Web 

Reutivar http://reutivar.eu/ 

Richwater https://richwater.eu/es/ 

Cuatro Vegas https://www.cuatrovegas.es/ 

Optagua http://www.optagua.com/ 

Reusagua http://idearm.imida.es/reusagua/ 

Andalucia Agrotech Digital -- 

Céntimo solidario http://www.aeuas.org/ 

Low-Cost Water Desalination and 
Sensor Technology Compact 
Module-Desert 

https://www.researchgate.net/project/LOW-COST-WATER-
DESALINATION-AND-SENSOR-TECHNOLOGY-COMPACT-
MODULE-DESERT 

Additional information about the related initiatives will be included in the D1.2 and in the database of 
SuWaNu Project website. 

 

  

http://reutivar.eu/
https://richwater.eu/es/
https://www.cuatrovegas.es/
http://www.optagua.com/
http://idearm.imida.es/reusagua/
http://www.aeuas.org/
https://www.researchgate.net/project/LOW-COST-WATER-DESALINATION-AND-SENSOR-TECHNOLOGY-COMPACT-MODULE-DESERT
https://www.researchgate.net/project/LOW-COST-WATER-DESALINATION-AND-SENSOR-TECHNOLOGY-COMPACT-MODULE-DESERT
https://www.researchgate.net/project/LOW-COST-WATER-DESALINATION-AND-SENSOR-TECHNOLOGY-COMPACT-MODULE-DESERT
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Discussion and conclusion remarks 

Andalusia is the second region of Spain in extension and the first in population. Its climatic 

conditions are characterized by rain irregularity in time and space, a pattern that is expected to 

be further intensified by climate change and probably resulting in higher temperatures and 

longer and persistent droughts. All these conditions are already affecting water availability in 

the region and will raise the need for a renovated search of additional water sources, among 

them reclaimed water.  

Besides the hydrological risks raised by climate change, Andalusia’s economy is highly 

dependent on tourism, especially during the summer season. The summer water demands of 

large cities further increase the risk of water scarcity for the agricultural sector. Other regions in 

Spain with a similar situation are promoting the use of reclaimed water as a strategic resource 

for agricultural irrigation. For instance, Murcia and Comunitat Valenciana the use of reclaimed 

water accounts for 71.8% and 47.5% respectively. However, only 5.93% of the treated 

wastewater was finally reused as reclaimed water in Andalusia. This value is even lower than the 

national average. These figures show a strong potential to extend water reuse practices in the 

region. Andalusia is technologically prepared, has a suitable national regulation and enough 

practical experience to support and operate the water reclamation processes necessary to 

ensure safe and successful water reuse for agricultural irrigation. 

Moreover, the review presented in this document shows that Andalusian water availability is 

highly dependent on surface water and groundwater which are becoming increasingly scarce, 

conditions that greatly favour the need for using reclaimed water.  

New initiatives and research projects are proposed in Andalusia to promote the use of reclaimed 

water for agricultural irrigation. EU funded projects like SuWaNu, RichWater or Reutivar are 

focusing on the use of reclaimed water for irrigation for different food crops. The large surface 

area of non-irrigated land in Andalucía (twice as much as that of irrigated land) raises the need 

of developing additional water supplies, both to ensure adequate and sustainable water supplies 

to existing irrigated areas as well as to offer additional water supplies for a potential 

transformation of some non-irrigated land into irrigation land.  

The Andalusian agricultural sector, with its typical climatic conditions and water availability 

patterns offer ideal conditions for the promotion of agricultural irrigation of food crops using 

reclaimed water. This is especially critical at a time when the EU is promoting the development 

of minimum quality requirements for water reuse in agricultural irrigation. An Andalusian 

strategy for promoting the use of reclaimed water for agricultural irrigation is highly needed.  
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