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Some facts about Catalonia

Area: 32,114 km? (6th of Spain)

Population: 7.5 M inhab. (2nd of
Spain); density: 234.6 inhab/km?

Barcelona Metropolitan Area (BMA):
5.1 M inhab; density (city of
Barcelona): 15,991 inhab/km?

Some 6.8 million people (>90%) live
within 50 km from the coastline

Highest contribution to Spanish GDP
(204 billion € in 2010, approx. 20%)

Most industrialized region in Spain

http://www.skyscrapercity.

com/showthread.php?t=30
4015&page=23

—
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;g (S B Statistical information from Wikipedia (english version on Catalonia and city of Barcelona) and
http://es.classora.com/reports/u87136/general/ranking-de-las-comunidades-autonomas-con-mayor-pib

(consulted on 14 September 2011)




Hydrology

Average precipitation: 670 mm/year

More than 1,000 mm/year in Pyrenees

Less than 400 mm in southwest (Lleida plain)
Autumn and spring, main rainy seasons

Main rivers (catchment area in km?; mean

flow in m3/s):
Muga — 854; 3.3 (near mouth)
Fluvia — 1,125; 10.7 (middle part) Present day
Ter — 3,010; 25 (mouth) nggg/“tnoag (Ij\f]':l:
Tordera —894; 5.0 El Prat (up to
Besos — 1,039; 4.3 max 2 m3/s)

Llobregat — 4,948; 20.8 (lower part)
Francoli — 838; 1.2

Ebro — 85,362; 614 (lower part)

Segre (tributary of Ebro) — 22,579; 100.2 (lower part)
Noguera Pallaresa (tributary of Segre) — 2,820; 37.1
Noguera Ribagorgana (tributary of Segre) — 2.046; 21.7

Ter river mouth, March 15, 2009 — 6.68 m3/s)

@ @ B Information from Catalan version of Wikipedia, http://ca.wikipedia.org (consulted on 19 September 2011)
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Administrative division

Not all waters flowing by Catalan
rivers are managed by Catalan
autonomous government

Administrative division:

Internal Basins (“Conques Internes”),
under the responsibility of Catalan
government

Lower water resources
Approx 90% population

Ebro river Basin, under the
responsibility of Spanish government.
Shared with other communities. Highly
controversial area — water transfers as
tool for political clash.

Very rich in water resources
Used for agricultural irrigation
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From Prof. Ignasi Aldoma’s presentation (accessed 19 September 2011) -
http://www.ateneunaturalista.org/Documents/5 Aigua Per Unir Presentaci lgnasi Aldoma
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Josep Maria Escriba 20100515.pdf
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Water demands in Catalonia

& : ( : B From Prof. Ignasi Aldoma’s presentation (accessed 19 September 2011) -
iny http://www.ateneunaturalista.org/Documents/5 Aigua Per Unir Presentaci lgnasi Aldoma
Consorci Costa Brava Josep Maria Escriba 20100515.pdf




Water sources for BMA

« BMA'’s demand: 460-490 hm3/year (ATLL —Ter & Llobregat Water-
area)
e Sources:
e Terriver: 180 - 210 hm3/year
» Llobregat river: 120 - 150 hm3/year
e Local aquifers: 130 - 160 hm3/year

e 1In 2010, El Prat desalination plant (60 hm3/year — 12% total
demand) added

« Sitill heavily dependant on the rainfall at headwaters of Ter and
Llobregat rivers — serious doubts to comply with European Water
Framework that requires “good ecological status”

CCB
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Critical analysis

Two main demands are conditioning water
resources management in Catalonia:
» Drinking water supply in the BMA — approximately

15 m3/s needed continuously, despite the low per
capita consumption

o Agricultural irrigation, mostly in the Lleida plain

Annual water demands at the Internal Basins
equals the capacity of all the reservoirs in the Ter-
Llobregat system together *

Water policy in Catalonia is largely dependant on
whatever is decided concerning those two water
demands

Municipalities in the BMA
that receive drinking water
from external sources

High population density in
the city of Barcelona

CCB

* From https://aca-

web.gencat.cat/aca/documents/ca/sensibilitzacio/recursos_pedagogics/

—
Consorci Costa Brava

posters _quaderns _i_fulletons/poster ITAM_tordera.pdf




Droughts in Barcelona metropolitan area

* Reduction in flows in the Ter river at the inlet of the 3-reservoir system
that supplies the BMA (transfer of up to 8 m3/s)
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The 2007-2008 drought (I)

» Percentages of precipitation in Catalonia (NE Spain) in autumn 2007
compared to historical average: the warmer the colors, the greater the
decrease in precipitation

O O O
O O O O

BMA: 5.1 M inhabitants Area where surface water is obtained for
the drinking water supply to the BMA

@@B Map source: www.meteocat.com

—
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The 2007-2008 drought (II)

* Periodically, flows of Ter + Llobregat + Besos are much lower than
demands in BMA. Decline in reserves represents a threat of supply
cuts.

.

Drought in March 2008 — From
http://elblogdeltemps.blogspot.com/2008/03/
pant-de-sau-imatges-de-la-sequera.html

Floods in May 2008 — From http://www.vilaweb.cat/www/elpunt/noticia?p_idcmp=2873281

Chart and map from http://www.ateneunaturalista.org/Documents/2_Aigua_Per_Unir_Presentacio_Carles_Conill_20100515.pdf




Emergency measures of 2008

 Expensive and some of them even desperate

« Construction of El Prat desalination plant: 60 hm3/year
(2.0 m3/s), 230 million €; expansion of the Blanes
desalination plant: +10 hm3/year (0.3 m3/s), 60 million €

» Plans for increasing desalination capacity on additional
80 hm3/year (not implemented), while existing ones are
idle (rainy period, financial crisis)

» Use of tankers for conveying raw freshwater from
Marseille, France (339 km by sea): 17 million €

» Total expense 2007-2008 drought period, 507 million €

* No connection to the part of the region richer in water —
Transfers from Ebro river have become political tabus,
even in case of extreme need (190 hms3/year were
intended to be transferred for the supply of BMA under
the National Hydrological Plan cancelled in 2004)

From http://www.ateneunaturalista.org/Documents/2_Aigua_Per_Unir_Presentacio_Carles_Conill_20100515.pdf




Not much may change...

Ter river, already the main source of
drinking water for BMA, is by far the
cheapest source

Economic and financial crisis seriously
limits investments

Abundant rainfall in the last 2 years have
filled reservoirs

No political will to change current situation,
despite the critical moments of 2007-2008

From http://www.ateneunaturalista.org/Documents/2_Aigua_Per_Unir_Presentacio_Carles_Conill_20100515.pdf




Diagnosis

We are one day closer to the next drought

According to the annual rainfall distribution,
Catalan Internal Basins suffer a deficit in approx.
50% of time

If rainfall is not above average values, restrictions
iIncreasingly affect:
* Ecological and maintenance flows
o Agricultural irrigation, mostly on the lower Ter area
* Non-potable urban uses in BMA and Girona
 Domestic supply
New water resources are needed to cope with the

frequent deficits affecting the area where 90% of
the population lives

Ter River in Girona, 23 Feb 2008

Mouth of Ter River, 28 Jan 2008

As seen on the 2007-2008 drought



Option 1: Water recycling in the BMA (l)

« Water recycling in the BMA

e In 2010, WWTP Besos, 137 hm3/year + WWTP El Prat 100
hms3/year (total 237 hm3/year 8 m?3/s) discharged into the sea,
even during drought episodes

o Options:
* Development of non-potable urban reuse through specific
networks

 Indirect potable reuse, by discharging reclaimed water back
Into the rivers, upstream of drinking water treatment plants
after adequate treatment

 Direct potable reuse



Option 1: Water recycling in the BMA (l1I)

« Water recycling in the BMA

e Pros:
* Lower energy consumption than seawater desalination

e Desalination plant in El Prat already built — could be used for RO
treatment

 No withdrawal of new water resources from the environment and
lesser need for external water transfers

« Cons:
» Concerns by public health authorities
» Public acceptance



Option 2: Aigua per Unir (1)
The “Aigua per Unir” project (“Water to Unite”)

Joint effort of organizations from Girona (Ter river
basin) and Lleida (Segre river basin) territories for
a rational solution to water management in
Catalonia

Main idea: Change in agricultural model + Investments _ o

. . A . . Aigua per Unir, Girona, 15 May
made on modernization of irrigated farmland in Lleida 2010. Photo by courtesy of
could save water resources for i) higher flows in rivers; Marcal Molas.
i) secure the supply to BMA

Two workshops: Girona, May 2010 and Lleida,
September 2010

Blog and presentations on
http://aiguaperunir.wordpress.com and videos of

workshops on http://vimeo.com/aiguaperunir (in Aigua per Unir, Lleida, 18
September 2010. Photo by

Catalan) courtesy of Narcis Rubio.




Option 2: Aigua per Unir (I1)

« Aigua per Unir initiative — Some relevant data:

Savings of only 3.5% in agricultural irrigation in the Catalan Ebro
river basin would provide as much water as the two existing
desalination plants altogether (El Prat, 60 hm3/year; Blanes, 20
hm3/year)

Savings of 7% would provide as much water as the desalination
plants built + planned ones, altogether

Older irrigation districts in the area have water consumption rates
higher than those that can be achieved with current state-of-the-art
technology

If agriculture would also replace a portion of extensive, high water
consumption crops (corn) by Mediterranean crops (olive trees,
vineyards), water savings would be huge and production more
diversified



Option 2: Aigua per Unir (I11)

e Aigua per Unir initiative
Pros:

Optimization of water resources in Catalan territory
Lower energy consumption as compared to desalination

Supply of BMA secured with no need of overexploitation of Ter
and Llobregat rivers and/or local aquifers

Quality of life in rural areas enhanced by investments
Change to a more rational type of agriculture
Regain cohesion in Catalan society

Cons:
« Administrative and legal difficulties

Political, NGO'’s and local opposition



Costa Brava

Name given to the coastal strip of the
Girona province, in NE Spain

Mediterranean climate: hot, dry
summers, mild winters and usually wet
autumns and springs (avg. rainfall
around 650 mm/year)

Rugged coastline, with beautiful
beaches, tourism-oriented area

27 municipalities, approx. 100 km from
north to south (straight line)

Resident population, approx. 240,000
inhabitants. Maximum population in
summer estimated at over 1 million
inhabitants (Spanish, European)



Consorci de la Costa Brava (1)

Water agency created in 1971 by the 27 municipalities of
the coastal area of Girona’s province.

Manages the whole water cycle:

 Wholesale purveyor of drinking water to 17
municipalities (6 of them external to CCB) —17.1
million m3/year in 2010

» Biological wastewater treatment to 29 municipalities
(2 of them external to CCB) in 19 WWTP - 34.1
million m3/year in 2010.

* Reclamation and reuse for non-potable purposes
since 1989 - 6.4 million m3/year in 2010 produced in
14 facilities

Construction, operation and maintenance of water
treatment facilities funded by the Catalan Water Agency
(regional water authority, tax collecting agency)



Consorci de la Costa Brava (ll)

o Facilities operated by CCB by 2010



Reclaimed water production in Costa Brava

« Supply to large irrigation users :i.e.,
golf courses

* Public benefitial uses : aquifer
recharge, environmental reuse

« Supply for non-potable municipal
uses through specific network systems
— small volumes to potentially high
number of users.

 Reclaimed water supply becomes a
new municipal service



Summary and final remarks

e Catalonia as a smalll-size California: similar problems,

similar solutions

— BMA Los Angeles
— Lleida irrigated farmland San Joaquin Valley

— Frequent droughts

e Integrated water management is absolutely
necessary for a sustainable supply to cope with the

demands
« Water reuse shall play a key role in the forthcoming
decades



