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The Solar Energy Research Center (CIESOL) is a joint research center between the University of
Almeria (UAL) and the Plataforma Solar de Almeria (PSA) and has been operating since January 2006

Interdisciplinarity: physicists, chemists, biologists, industrial engineers and chemical engineers. Aimed to various industrial sectors:

➢ Medium and high temperature solar thermal energy

➢ Integration of thermal and photovoltaic energy in buildings

➢ Water treatment (desalination, decontamination, microalgae)

➢ Control, modelling and optimization of solar processes

www.ciesol.es

INDEX

http://www.ciesol.es/
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WATER AND ITS PROBLEMS
Growing demand for water

Scarcity of water resources

Surface and groundwater pollution

GLOBAL WATER CONSUMPTION

70% OF FRESH WATER 

IS CONSUMED BY 
AGRICULTURE

60 % 

GLOBAL 

NUTRITION

INTRODUCTION TO WATER REUSE
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✓And points out as advantages: 

✓Reduction of pressures on water resources

✓Reducing the presence of contaminants in 

natural water sources

✓Reduced health risks for downstream users

✓Availability and stable flow of quality water

✓Use of organic matter and nutrients present 

in treated water

✓Maintenance of the quality of ecosystems.

WHO Guidelines for the safe use of wastewater, excreta and greywater: links the Millennium 

Development Goals to water reuse. United Nations Summit, September 2000.

Water reuse is a strategic resource of special value in areas where there is water stress, as long as 

public health and environmental protection are ensured

INTRODUCTION TO WATER REUSE
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ADVANTAGES OF WATER REUSE Growing interest in Europe in research for the use of urban 
wastewater through advanced purification treatments. 

Social Challenge 5 Climate Action, Environment, Resource 
Efficiency and Raw Materials in Horizon 2020

Priorities of the as the UN-Water has as a Sustainable 
Development Goal (SDGS), the increase in security in the 
reuse of water by 2030.

The reuse of water is one of the lines of action articulated by 
the "Spanish Strategy for Circular Economy “España Circular 
2030" (MITECO, 2020), which considers it a "valuable tool to 
reduce pressure on natural water resources". 

This is coupled with its potential to reduce the supply of 
nutrients to inland and marine waters and to reduce fertilizer 
consumption.

INTRODUCTION TO WATER REUSE
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Spanish Legislation

Royal Decree 1620/2007, 

of 7 December, which 

establishes the legal 

regime for the reuse of 

treated water

WHO

Guidelines for the safe 
use of wastewater, 

excreta and greywater

US - EPA

Guidelines for
Water reuse

INTRODUCTION TO WATER REUSE
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Recycled water: water used more than once in the same place before being 

discharged into the water cycle.

Wastewater: water that has been used having incorporated a certain pollutant load into 

it. 

Treated water: wastewater that has been subjected to a treatment process that allows 

its quality to be adapted to the applicable discharge regulations. 

Reclaimed water: treated wastewater that has been subjected to an additional or 

complementary treatment process that allows its quality to be adapted to the use for 

which it is intended.

Reused water: water that, having been used by the person who derived it, has been 

subjected to the purification process or processes established in the corresponding 

discharge authorisation and to those necessary to achieve the quality required for a 

new private use, depending on the uses to which it is to be used before its return to the 

public hydraulic and maritime-terrestrial domain.

GLOSSARY

IMPORTANCE OF THE CORRECT USE OF NOMENCLATURE.
INFLUENCE ON THE PERCEPTION THAT SOCIETY HAS ON REUSE

INTRODUCTION TO WATER REUSE
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WATER QUALITY ACCORDING TO USES

Spanish Legislation

Royal Decree 1620/2007, of 7 December, 

which establishes the legal regime for the 

reuse of treated water

LEGAL FRAMEWORK IN SPAIN BEFORE EU REGULATION

A reference in Europe

WATER QUALITY BASED ONLY ON 

MICROBIOLOGICAL ASPECTS AND 

GLOBAL PARAMETERS

(TURBIDITY, BOD5, COD, SS...)

OTHER POLLUTANTS: DISCHARGE 

REGULATIONS

Urban, Agricultural, 

Industrial, Recreational, 

Environmental
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RECOMMENDED TECHNOLOGIES

COMBINATION OF RECOMMENDED TECHNOLOGIES WITH 

AND WITHOUT DESALINATION

Spanish Legislation

ROYAL DECREE 

1620/2007, which 

establishes the legal 

regime for the reuse of 

treated water

SITUATION IN SPAIN
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SITUATION IN SPAIN (2010)

RECOMMENDED TECHNOLOGIES
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CURRENT STATUS OF THE 
WATER REUSE
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CURRENT STATUS OF WATER REUSE

✓ The global market for water reuse solutions has grown 
significantly since the early 90s, when less than 1 million m³/d 
of reuse plant was installed annually, to 7 million m³/d installed 
capacity during 2017, and is projected to continue to expand to 
over 10 million m³/d by 2022. 

✓ Europe is experiencing increasing water scarcity but only 
represents a small percentage of the global reuse market : 2.6 
million m³/day total installed capacity compared to 30 million 
m³/day globally.

✓ Through a review of the sector performed in 2017 by Water 
Reuse Europe, 787 schemes practicing reuse were identified, 
distributed across 16 countries, 437 more than identified by the 
previous review of the water reuse sector in Europe performed 
in 2006.

IN EUROPE, ONLY 2.4% OF TREATED 
WATER IS REUSED, 793 hm3/y. 
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✓ In terms of geographical distribution, 250 schemes are located 
in Northern Europe, with 112, 36 and 28 of them in France, 
Germany, and the Netherlands respectively. 

✓ In contrast, 537 schemes, were identified in Southern Europe, 
with 361, 99 and 44 schemes in Spain, Italy and Greece 
respectively. 

✓ Of the 787 schemes identified, 62% are located in water scarce 
countries such as Spain, Italy and France. 

✓ 47% of the listed schemes are located along the 
Mediterranean coast with over 200 schemes situated on the 
east coast of Spain in the Murcia, Valencia, Tarragona and 
Barcelona regions.  

✓ In EUROPE:
✓ Agricultural reuse: (39% of the schemes)
✓ Industrial reuse (15%) (68%) located in northern Europe.
✓ Recreational purposes (11%)

CURRENT STATUS OF WATER REUSE
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CURRENT STATUS OF WATER REUSE IN SPAIN

Recent estimates indicate that about 400-

500 Hm3/year of reclaimed water is reused 

in Spain, which represents between 10 and 

13% of the total.

More than 95% of reuse in Spain takes 

place on the Mediterranean coast and in 

the Canary and Balearic Islands, with 

Murcia, the Valencian Community and 

Andalusia, accounting for 80%. 

Growth has been lower than expected a 

few years ago, 1,200 Hm3/year in 2015.

LEADERS IN EUROPE. 
 400-500 Hm3/year. Far from the forecasts
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The volume of treated water reused in Spain

in 2006 was around 368 hm3/year, which

represented 10.8% of the total treated

wastewater flows.

The National Water Reuse Plan 2010-2015

estimated an upward evolution of this

volume to 983 for 2015, reaching 1380

hm3/year for subsequent years.

The percentage of volume of reused water

with respect to treated water in Spain has

remained practically constant from 2006 to

2016 (10.7%).

Cyprus, Malta, Crete or Israel with higher %

LEADERS IN EUROPE, IN QUANTITY, NOT IN %

STAGNATION OF EVOLUTION

CURRENT STATUS OF WATER REUSE IN SPAIN
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Distribution and uses of reuse in Spain (2010)

CURRENT STATUS OF WATER REUSE IN SPAIN

Easy to evaluate installed reclaim capacity, difficult to quantify actual reuse 

Distribution and uses of reuse in Spain (2016)
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Different uses depending on the 
regions, highlighting:

➢ Golf course irrigation on the 

Costa del Sol
➢ Garden irrigation and 

municipal use in Madrid

➢ Crop irrigation in the Region of 

Murcia, Andalucia and the 
Valencian Community

➢ Crop irrigation and aquifer 
recharge in Catalonia

Distribution and uses of reuse in Spain 
(2016)

CURRENT STATUS OF WATER REUSE IN SPAIN
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WATER RESOURCES USED AND 
TO BE USED IN THE PROVINCE

CURRENT STATUS OF WATER REUSE IN ALMERIA

ENERGY FOOTPRINT ASSOCIATED WITH RESOURCE SOURCES

RECLAIM

TRANSFER

TRANSFER

G
R

O
U

N
D

W
A

T
E

R

DESALINATION

>35.000 hectares greenhouses
5000 m3/h·y 175.000 h3/y
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EVOLUTION OF THE LEGAL 
FRAMEWORK IN SPAIN

Old Framework

• 1973 – WHO experts recomendations 
• 1991 –Protocol of the SAS Provincial Director 
• 1999- Ministerial Order, 6th september 

Spanish Legislation
Royal Decree 1620/2007, of 7 

December, which establishes the legal 
regime for the reuse of treated water

A reference in Europe

LEGAL FRAMEWORK IN SPAIN 
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EVOLUTION OF THE LEGAL FRAMEWORK IN SPAIN

CURRENT LEGAL FRAMEWORK IN SPAIN 

European Regulation EUR2020/741
In force from 26 June 2023
ROYAL DECREE 1620/2007

Recently derogated, 24 October 2024
ROYAL DECREE 1085/2024

In force from 24 October 2024
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INTRODUCTION TO WATER REUSE

WATER QUALITY

WATER QUALITY 
ASSESSMENT

USE 
INDUSTRIAL

AGRICULTURAL 
USE

FRESHWATER

RECLAIM 

TREATMENT

DOMESTIC AND 
COMMERCIAL USE

THE EUROPEAN UNION HAS ALREADY EXPRESSLY 
LEGISLATED ON REUSE

EFFECTIVE DATE: 26th JUNE, 2023

Focused only on irrigation for agricultural use
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EUROPEAN REGULATION

EVOLUTION OF THE LEGAL FRAMEWORK IN SPAIN

Focused only on irrigation for agricultural use
WATER QUALITY 

ASSESSMENT

USE 
INDUSTRIAL

AGRICULTURAL 
USE

FRESHWATER

RECLAIM 

TREATMENT

DOMESTIC AND 
COMMERCIAL USE
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EUROPEAN LEGAL FRAMEWORK

Four water quality classes as a 
function of the crops.
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Validation of facilities 
for water quality class A

Four water quality 
classes as a function of 

the crops.

Water class A as a 
quality label

EUROPEAN LEGAL FRAMEWORK
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Risk assesment

Risk management shall comprise identifying and managing risks in a proactive way to ensure that reclaimed 

water is safely used and managed and that there is no risk to the environment or to human or animal health.

EUROPEAN LEGAL FRAMEWORK
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Risk management shall comprise identifying and managing risks in a proactive way to ensure that reclaimed 

water is safely used and managed and that there is no risk to the environment or to human or animal health.

Risk assesment

EUROPEAN LEGAL FRAMEWORK
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Risk management shall comprise identifying and managing risks in a proactive way to ensure that reclaimed 

water is safely used and managed and that there is no risk to the environment or to human or animal health.

Risk assesment

EUROPEAN LEGAL FRAMEWORK
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NEW NEEDS IN REGENERATION PROCESSES

Advanced Biological Treatment Processes (i.e. MBR) 

Advanced Oxidation Processes

Advanced Analytical Techniques

Techniques for Toxicity Assessment 

 Chronic and acute

CONVENTIONAL WATER REGENERATION TREATMENTS ARE NOT 

EFFECTIVE IN REMOVING PERSISTENT MICROPOLLUTANTS

ROUTINE ANALYTICAL METHODS CANNOT ASSESS ALL THE 

MICROPOLLUTANT AND THEIR EFFECTS

GROWING CONCERN ABOUT THE FATE AND EFFECTS OF 

EMERGING POLLUTANTS AND MICROPOLLUTANTS
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INTRODUCTION TO WATER REUSE

WATER QUALITY

WATER QUALITY 
ASSESSMENT

USE 
INDUSTRIAL

AGRICULTURAL 
USE

FRESHWATER

RECLAIM 

TREATMENT

DOMESTIC AND 
COMMERCIAL USE

THE SPANISH REGULATION HAS BEEN ADAPTED TO THE 
NEW EU REGULATION

EFFECTIVE DATE: 24th OCTOBER, 2023
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NEW SPANISH REUSE REGULATIONS

For companies and professionals in the sector, knowing and adapting to these 
differences is crucial to meet current and future demands in terms of water resource 
management.

RD 1085/2024 represents a 
necessary evolution in the water 
reuse regulations in Spain, not only 
updating it to current times, but 
also aligning it with European 
standards and emphasizing 
sustainability. 
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Main new features with respect to RD 1620/2007:

It distinguishes between "the activity of regeneration of wastewater" (production and supply) and "the 
private use" that can be made of reclaimed water (concession).

Production and supply: introduces the figures of the "operator of the regeneration station", the 
"operator of the storage and/or distribution infrastructures" and the "point of compliance of the 
regerated water".

Changes in quality classes, quality requirements and control programmes. (A+ for Food Industry
aplicattions)

The obligation of "validation of the ERAR" is established for Class A for Agricultural Use: direct contact
of water with food and for tubers that are consumed raw. Exempt ERARs in operation before June 25,
2020.

The figure of the Risk Management Plan is introduced.

NEW SPANISH REUSE REGULATION
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NEW SPANISH REUSE REGULATIONS

Adaptation schedule and sending of information

Royal Decree 1085/2024 defines clear deadlines for adapting to the new requirements and
sending information related to water reuse. The key dates are:

31ST December 2025: Authorities and users will have to send data on water reuse to the
Directorate-General for Water, which will publish this information in the Observatory of Water
Management in Spain.

26TH June 2026: The Directorate-General for Water will submit to the European Commission an
updated report on the situation of water reuse in the country, with updates every six years.

31ST December 2028: Facilities that produce and supply reclaimed water will have to comply
with the new quality requirements.
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➢ The reuse of water in Europe, Spain and especially in Almeria is not an option is a NECESSARY. The range 

of improvements in the current situation is very wide.

➢ Spain, with the RD1620/2007, has been at the forefront of European legislation, which has been in force 

for the last 17 years.

➢ The European Union, through the new regulation (EUR2020/741), wants to harmonise and regulate the re-

use activity throughout the European Union.

➢ The new regulation implies that we need to be technologically prepared for the new limits in terms of 

disinfection and the elimination of pollutants of emerging concern.

➢ RD 1085/2024 represents a necessary evolution in the water reuse regulations in Spain, not only updating

it to current times, but also aligning it with European standards and emphasizing sustainability.

➢ Advanced Oxidation Processes are postulated as an alternative solution for disinfection and elimination 

of micropollutants in water reuse.

CONCLUSIONS
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WATER TREATMENT GROUP

Ευχαριστώ πολύ!!

J.L. Casas López
email: joseluis.casas@ual.es

PUREAGROH2O
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