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University of Alicante

 It was created in 1979
 40 degrees and 126 post graduate programs
• 32.000 students
• 2.100 teachers
• 1.700 administration and services staff 



Location in semidesert climate

Average temperature 18 oC Average precipitations 300-350 
mm/año

Source:: Iberian Climate Atlas. Agencia Estatal de Meteorología de España (AEMET)





University of Alicante was established in pavilions of a military camp 
which was created so to protect an ancient military airfield 

(aerodrome Rabasa)



Current image of the campus, Google Maps

505.324 m2 of green and parckins and 102.644 m2 of constructed area



Spain experienced a major drought between 1990-1995, with great 
impact in the Southeast. Consequences: drinking water restrictions

Water supplied in tank 
truck was sold at 4,7 
€/m3 (current prices)



Possible solution for campus and its great water needs: 
Desalination of brackish water

X

Aquifer: Quaternary San Vicente
Permeable surface: 72,1 km2

inputs water volume: 3,85 hm3

Underground drain to the sea: 2,65 hm3

Source: Atlas Hidrogeológico de la Provincia de Alicante
Instituto Geológico y Minero de España. Diputación de Alicante



Water was found at shallow depth (~ 12-14 m) with high salinity 
(conductivity 5.500 to 6.500 µS/cm), which prevents its direct 
use (even as irrigation water)

Parameter Parameter value

pH 7,0

Ca2+ (mg/L) 350

Mg2+ (mg/L) 190

Na+ (mg/L) 900

K+ (mg/L) 16

HCO3
- (mg/L) 340

SO4
2- (mg/L) 1.600

Cl- (mg/L) 1.125

NO3
- (mg/L) 150

SiO2 (mg/L) 17,5



Diagram of the RO plant, built by the company SADYT



Chemical pre-treatment and filtration with silex



Microfiltration cartridge and high 
pressure pumps



Pressure tubes, 3 in first stage and 
2 in second stage



Building where the plant is located

The installation cost of the plant was 360.000 €



On June 14, 1996 started 
up the desalination plant
Tastings of water the day 
of the inauguration



Laguna mixing desalinated water 
with brackish water 



Laguna for irrigation water 
regulation



Evolution of the piezometric level of the aquifer 

The groundwater level is not conditioned by the extraction of 
water for the plant. No overexploitation of the aquifer
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Input and permeate conductivity

In 2006, after 10 years of operation of the plant, we made the 
first exchange of the membranes. Currently, no substitutions are 
expected immediately
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From started up to February 2011 the conversion was 71% (72% design)

From that date to today it became 63%

Input and permeate flow rates
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Water production in the period 1997-2014

Period

1997-2014

Production

(m3)

Operating cost

(staff not

included) (€)

Unit cost

(staff not

included)

(€/ m3)

Cost in the 

case of using 

drinking water 

(€)

Savings 

(€)

Desalinated

water
1.578.152 311.487 0,20 2.474.232 1.979.929

Brackish 

water
332.084 6.689 0,02 518.251 511.562

Mixed water 1.910.236 318.175 0,17 3.003.060 2.684.884

1.578.152 m3 desalinated water

332.084 m3  brackish water

1.910.236 m3  mixed water

Irrigation of the campus

Production costs and savings from replacing 

drinking water



Typical water cost distribution for desalinated water 

(staff not included) 

Membrane 
replacement

20%

Maintenance & 
Parts
14%

Consumables
18%

Reactants
12%

Electric power
36%

Overall electric power
consumption for mixed water: 
1 kWh/m3



Quality water suitable for 
irrigation campus

Power consumption 1 kWh/m3

Unit cost (staff not included) 0,17  
(€/m3)

Experience can be exportable for 
agricultural areas with brackish 

water availability

Successful project to irrigate the 
campus during 20 years with 
brackish water desalinated

Would it be possible to use, in this 
case, photovoltaic energy?



Vega Baja del Segura

Source: Atlas Hidrogeológico de la Provincia de Alicante
Instituto Geológico y Minero de España. Diputación de Alicante

Aquifer: Vega Baja del Segura
Permeable surface: 748,6 km2

inputs water volume: 73,0 hm3

Underground drain to the sea: 7,0 hm3

High salinity in many areas prevents water direct use



Approximate calculation of installation to supply 
photovoltaic power for desalination plant similar to UA

Mixture water production 400 m3/day, 
equivalent to 146.000 m3/year

With this water could be irrigate 30 ha
(5.000 m3 per ha each year)

Electrical energy required 1 kWh /m3 produced, equivalent
to 146 MWh /year

Irradiance in the area > 5 kWh/m2.day

The power required for the PV plant would be approximately 
96 kWp

The surface of photovoltaic panels required is approximately 
700 m2

The surface of field required is approximately 1.600 m2, , 
equivalent to 0,5% of irrigated field



Conclusions

Successful project to irrigate the 
campus during 20 years with brackish 
water desalination Electric power consumption is very low, 1 

kWh/m3, and could be obtained using PV

The production of a similar desalination 
plant can supply irrigation water to a 
field of 30 hectares The surface of field required for the PV 

installation would be equivalent to 0,5% of 
the irrigated field

Thank you for your attention


