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DRACE medioambiente is fully integrated into water treatment in all its variations: the water treatment
for human and industrial use, seawater and brackish water desalination, together with urban and industrial
wastewater treatment.

Similarly, its activities also include renewable energies, treatment of solid urban waste, specific treatment
of the biosolids produced in wastewater treatment processes, compost plants and thermal drying
operations.

These services are provided in global application, comprising prior studies, project, works, supply and
installation, starting up and operation of the plants and treatment systems.



Desalination Plant
in Barcelona’s Metropolitan Area
Barcelona’s desalination plant will produce 60 hm3 of water per year, approximately 20% of the total demand
for drinking water within Barcelona’s metropolitan area which constitutes a key factor to the region’s drinking-
water supply strategy.

For each 100 litres of seawater extracted, 45 litres of drinking water are obtained. Barcelona’s desalination plant
is the largest desalination plant in Europe where reverse osmosis is currently being used.



Technical Sheet
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Works management:
Tomás Cazurra / Jose Luis Jurado

Works Manager:
Jaime Zúñiga

Building a desalination plant responds to the urgent need to
safeguard drinking-water supply to Barcelona city and all
surrounding townships during the frequent dry spells. The already
existing water sources, rivers Llobregat and Ter, are not enough
to cover the present need which has lead to the development of
this new infrastructure that will also allow improving the quality
of water for human consumption.

The new installation is located on the left bank of the river
Llobregat, next to Barcelona Harbour and the Baix Llobregat
waste water treatment plant.

This project is intended to guarantee drinking-water demands of
around four and a half million inhabitants, incorporating 60 hm3

of desalinated seawater per year to the distribution network.

The project includes seawater intake, underwater pipeline to the
pumping station, the pipeline between the station and the
desalination plant, the actual desalination plant and the brine
connection to the underwater marine outfall pipeline coming from
the Baix Llobregat waste water treatment plant.
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Seawater intake

The design of the seawater intake system weighed up sewage
influence from the outfall, the proximity of the river mouth and
the possible impact resulting from operations at nearby Barcelona’s
harbour.

Seawater intake consists on an open connection through two
intake towers separated by 30 metres from each other. The tower
base is located 31 metres below sea level and 2,200 metres from
the shoreline. The capture site was chosen in order to optimise
seawater quality and temperature once it was analyzed the
influence of marine currents along the coast. A couple of 1,800
mm diameter extruded polyethylene pipes on the seabed take
raw water to a pumping station at shore roughly 2,500 metres
from the desalination plant. Six submergible pumps have been
installed in the pumping station with a unitary capacity of 4,200
m3/h. The captured water will be then conducted to the desalination
plant through a 2,000 mm diameter fibre-glass-reinforced polyester
pipeline. In order to cross the river Llobregat and reach the
desalination plant, this pipe is divided into two polyethylene pipes;
each 1,400 mm in diameter, placed on spot directed drilling.

So as to obtain a full 200,000 m3 per day and 45% conversion
rate of desalinated water, the seawater volume this station pumps
on a daily basis, reaches up to 450,000 m3.



Pre-treatment

Screening and disinfection

The captured water will pass through four automatic 3 mm sieves
that retain all solid particles. Then, the water is sprayed with some
sort of disinfectant, such as chlorine dioxide, hypochlorite or
potassium permanganate, depending on the captured seawater
characteristics. Finally, in order to control seawater quality,
hydrocarbon and algae analysers will be performed.

Coagulation

After screening and disinfection, the water passes through two
coagulation chambers, each of 250 m3 which are also sprayed
with ferric chloride to facilitate colloidal particle association.

Flotation

This process is employed to clarify water containing particles in
suspension proven to have sedimentation problems. In the floaters,
the produced floccules accumulate on the surface, while the
clarified water passes through the perforated bottom and enters
the clarified water recollection channel. Sludge removal is
accomplished by overflow once the level exceeds the floater

spillway. Lastly, the sludge is gravity fed to the dirty wash-water
tank from which it is pumped for effluent treatment.

Ten 78 m2 floaters are installed inside a floatation building.

Post-coagulation

After flotation, the water reaches the post-coagulation chambers
where coagulant and coadyuvant are added. The purpose of this
stage is to attain good coagulation level prior to filtration.

Filtration

After obtaining the clarified water, the next process is filtration.
Because of the high requirements of membranes regarding non-
dissolved particles in the water, three consecutive filtration stages
are used.

The first is performed using twenty opened gravity double-layered
filters with a uniform surface of 155 m2 with two different types
of filter beds. The upper one is made up of a coarser, low density
material which retains most particles. The lower filter bed is finer
and denser.

The second filtration stage incorporates twenty closed pressurized
double-layered sand filters, with a uniform filtration surface of 66 m2.



Both filter types are washed with air and water. These filters
design paid attention to the fact that wash-cycle last 24 hours
in order to provide greater flexibility and optimum performance
to plant operation.

The third and last filtration stage is carried out using eighteen
5 µm cartridge filters that provide reverse osmosis protection.

Chemical reagent dosage

A second disinfection is performed prior to reverse osmosis during
which sodium bisulphite may also be added to eliminate any free
chlorine remaining in the water before it undergoes reverse
osmosis.

A dispersant is also added to prevent certain salts from forming
incrustations.
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Reverse osmosis

Barcelona’s Metropolitan Area Desalination Plant incorporates
reverse osmosis in two stages, producing 200.000 m3/day of
desalinated water.

The first reverse osmosis treatment stage consists of ten racks
on a single row, where 16,800 membranes have been installed.
Each of the racks on the first stage are fixed with high-pressure
pumps, a booster pump with variator and twenty three ERi
pressure exchangers that allow energy recovery taking advantage
of the remaining pressure from reverse osmosis rejection. The
conversion is 45% efficient.

In the case of water temperatures above 23ºC, a second reverse
osmosis phase is needed where the permeable water from the
first stage is treated in order to comply with Boron standards
required by current legislation.

The second stage consists of two twin-stage reverse osmosis
racks, each producing 16,500 m3/day. This second stage shows
an 85% conversion and incorporates 1,092 membranes. The
installation is completed with two independent R.O. membrane
movement and chemical cleaning systems.



Post-treatment

Water resulting from these membranes will have reduced salt
concentration and low pH. In order to balance these results, water
is subjected to a re-mineralization process using Calcium Dioxide
(Ca CO3) filters with an addition of CO2 in order to re-establish
calcium-carbonic balance.

The water obtained from the reverse osmosis outstands for its
reliability during operations and its smooth maintenance, compared
with other systems employed at present.

Chlorine dioxide is then added to the water before being pumped
into the distribution tank.

Brine dumping

Brine from the reverse osmosis process will have sufficient residual
pressure to reach the purified water evacuation system of the
Baix Llobregat Waste-Water Treatment Plant without any need
for pumping. Here, it is mixed with the purified water, which will
considerably reduce the salt concentration before it is returned
to the sea.



Sludge treatment

The sludge obtained from flotation and filtration processes undergo
clarification, thickening and drying treatments.

Effluent clarification and sludge thickening are carried out in
lamella decanter-thickeners, with sludge recirculation and coagulant
dispensing. Lastly, the sludge is dehydrated using centrifuges
and producing a sludge concentration of 20 g/l.

The sludge treatment will produce two fold results: clarified
effluents that are pumped to the waste water treatment plant and
compact sludge that is stored in silos for later transferral to an
authorised landfill.

Operation & Maintenance
 
After the starting up of the installations, the contract includes an
Operation & Maintenance period of two years. The O&M budget
for those two years is 13,485,213 million of Euros.

Photovoltaic Solar Energy installation
 
DRACE medioambiente has won a contract to construct an
installation of photovoltaic solar energy generation of 1MW. The
photovoltaic panels will be located over the buildings roofs.
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To obtain more information about
our products and services, please
contact us at the following telephone
number, fax and e-mail address:

Phone: +34 91 703 56 00
Fax: +34 91 703 56 40
E-mail: info@dracemediomabiente.com

www.dracemedioambiente.com

Our head office is based in:

Avenida Camino de Santiago, 50
28050 Madrid
Spain


