
Reclaimed Water at Madrid Region
The successful case of Canal de Isabel II
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RECLAIMED WATER MAIN FIGURES

 1 5 6  W W T P

 3 3  Te r t i a r y  ( 4 , 1  m ³ / s )

 7 0 5  k m  r e c l a i m e d  w a t e r  n e t w o r k

 1 3 9  h m 3 p r o d u c e d  i n  2 0 2 1



E n v i r o n m e n t a l  

I m p r o v e m e n t

1 2 2  h m 3

RECLAIMED WATER USES

Reuse 17 hm³

Irrigation of 

parks & gardens

59%
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Industrial 15%



RECLAIMED WATER MAIN FIGURES

 2 5  m u n i c i p a l i t i e s  s u p p l i e d

 4 4 6  r e u s e  c o n t r a c t s

 4 1 6  p a r k s

 1 1  g o l f  c o u r s e s

 3 7 0 0  h a  i r r i g a t e d  ( u r b a n )



RECLAIMED WATER MAIN FIGURES

 F i r s t  E u r o p e a n  r e f e r e n c e  f o r  t h e  

m a n u f a c t u r e  o f  1 0 0 %  r e c y c l e d  

p a p e r  w i t h  1 0 0 %  r e c l a i m e d  w a t e r



 Canal  de  I sabe l  I I  has  prac t i ca l l y  
a l l  the  technolog ies  ava i lab le  on  
the  market  ins ta l led .

 Canal  de  I sabe l  I I  has  the  
capac i ty  to  produce  any  qua l i t y  o f  
water  demanded.

TECHNOLOGY



In ter ferences  w i th  pre -
ex is t ing  in f ras t ructures .

Urban  a f fec t ions .

Networks in consol idated 
urban land

OTHER BIG 

CHALLENGE



A European reference 

in extension of the use 

of reclaimed water

Culebro Basin



 7 municipal it ies  
suppl ied.

 More than 
900.000 
inhabitants.

 45 mil l .  €  
Investment .



CULEBRO BASIN
TRANSPORT NETWORK

 700 l/s  FRP pipe 
( fiberglass reinforced polyester)  
(60.000 m³/day) .

 49 km long

 18,9 mil l .  €  investment
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CULEBRO BASIN INFRASTRUCTURES
M U N I C I P A L I T I E S D E P O S I T S

D I S T R I B U T I O N  
N E T W O R K

I N V E S T M E N T

M u n i c i p i o
I r r i g a t i o n  

a r e a ( h a )
D e m a n d   
( m 3 / d a y )

N u m b e r C a p a c i t y L e v e l L o n g  ( m )

A l c o r c ó n 2 1 3 3 . 1 9 5 1 5 . 2 5 0 7 0 8 6 . 1 6 7 2 , 8 2  M €

L e g a n é s 5 5 8 8 . 1 1 5 3 7 . 3 0 0 6 8 8 1 3 . 3 6 4 4 , 9 3  M €

G e t a f e 3 3 6 5 . 0 4 6 4 9 . 0 5 0 6 9 1 1 7 . 1 8 3 4 , 1 1  M €

F u e n l a b r a d a 2 2 6 3 . 3 8 5 3 4 . 0 0 0 6 4 5 1 4 . 9 4 5 4 , 2 5  M €

H u m a n e s 1 2 1 8 2 1 2 5 0 6 7 6 7 . 1 8 9 0 , 7 8 4  M €

P a r l a  2 1 5 3 . 2 2 4 1 4 . 0 0 0 6 7 0 4 . 2 7 8 1 , 8 5  M €

P i n t o 3 7 6 . 1 1 5 3 3 . 1 0 0 6 0 3 2 1 . 8 0 8 5 , 2 2  M €

1 . 5 9 7 2 9 . 2 6 2 1 6 3 2 . 9 5 0 8 4 . 9 3 4 2 3 , 9 6  M €

T r a n s p o r t  

N e t w o r k
7 0 0  l / s  F R P  p i p e  ( 6 0 . 0 0 0  m ³ / d a y ) 4 9 . 0 0 0  m 1 8 , 9 0  M €

T e r t i a r y  

T r e a t m e n t

T r e a t m e n t :  F - Q  +  s a n d  f i l t r a t i o n  b y  g r a v i t y  +  d i s i n f e c t i o n  ( U . V  +  

h y p o c h l o r i t e )
2 , 5 2  M €

1 . 5 9 7  h a
2 9 . 2 6 2  

m 3 / d a y
1 6 3 2 . 9 5 0  m 3 1 3 3 . 9 3 4  m 4 5 , 3 8  M €



DEPLOYMENT:
INFINITE INTERFERENCES

R o a d s
( 1 0 )

T r a i n  ( 5 )
A V E

P i p e s
( 5 1 7 )

W a t e r  B a s i n s  
( 4  r i v e r b e d )

G a s
( 2 4 )

P o w e r  l i n e s  
( 2 3 3 )

V e g e t a t i o n  ( 5 ) S u b w a y



ADVANTAGES OF CENTRALIZED 
PRODUCTION

 C e n t ra l i z e d  q u a l i t y  

c o n t ro l ,  w h i c h  

m i n i m i z e s  r i s k s  a n d  

s t re n g t h e n s  t h e  

re s p o n s e  t o  p ro b l e m s .

 R e d u c e d  re t e n t i o n  

t i m e s  t h a t  i n c re a s e  

t h e  e f f i c i e n c y  o f  

d i s i n f e c t i o n .

T e r t i a r y  q u a l i t y  c o n t r o l  p a n e l  ( E . V . A . )  i n  C u l e b r o  S y s t e m

C o n t i n u o u s  m e a s u r e m e n t  o f  t o t a l  c h l o r i n e  a n d  t u r b i d i t y



C h l o r i n e  e v o l u t i o n  c u r v e  w i t h  r e t e n t i o n  t i m e

I n  4  h o u r s ,  i t  l o s e s  8 0 %  
o f  t h e  t o t a l  r e s i d u a l  

c h l o r i n e .

I n  4  h o u r s  a n d  a  h a l f  i t  i s  
r e d u c e d  f r o m  5  t o  1 ,  a n d  

i n  7  h o u r s  a n d  a  h a l f  
f r o m  5  t o  0 . 5

ADVANTAGES OF CENTRALIZED 
PRODUCTION



 Ve r y  re l ev a n t  

e c o n o m i e s  o f  s c a l e  

w i t h  p ro d u c t i o n  

s a v i n g s  o f  m o re  

t h a n  3 0 % .

ADVANTAGES OF CENTRALIZED 
PRODUCTION



W i t h
p u m p

W i t h o u t  
p u m p

7  t e r t i a r y  o f  1 6 6  
m 3 / h  c o s t

6 2 1 . 0 0 0  € 3 5 1 . 0 0 0  €

C e n t r a l i z e d  T e r t i a r y  
o f  1 . 2 5 0  m 3 / h  c o s t

4 0 5 . 0 0 0  € 1 7 8 . 5 2 4  €

S a v i n g >  3 5 %

F o r  a n  a n n u a l  p r o d u c t i o n  o f  5 . 4  h m ³ ,  
e q u i v a l e n t  t o  p r o d u c i n g  3 0 , 0 0 0  

m ³ / d a y  f o r  1 8 0  d a y s ,  t h e  p r o d u c t i o n  
c o s t s  b y  t e r t i a r y  s i z e  a r e :€ / m 3

O p e r a t i o n  C o s t

Te r t i a r y  T r e a t m e n t
W i t h  
p u m p

W i t h o u t  
p u m p

Q  =  1 6 6  m 3 / h
0 , 1 1 5  
€ / m 3

0 , 0 6 5  
€ / m 3

Q  =  1 . 2 5 0  m 3 / h
0 , 0 7 5  
€ / m 3

0 , 0 3 3 1  
€ / m 3

ADVANTAGES OF CENTRALIZED 
PRODUCTION



PROMOTION OF THE USE OF RECLAIMED 
WATER THROUGH THE TARIFF POLICY

2,1646  €/m³2 ,1646  €/m³ 0 ,4153  €/m³0 ,4153  €/m³



Culebro  Bas in ,  a  success fu l  case  
thanks  to  the  CENTRALIZED 
product ion :

i . C e n t r a l i z e d  q u a l i t y  c o n t r o l  
m i n i m i z e s  r i s k s  a n d  s t re n g t h e n s  
t h e  re s p o n s e  t o  p o t e n t i a l  p ro b l e m s

i i . V e r y  r e l e v a n t  e c o n o m i e s  o f  s c a l e  
i n c re a s i n g  e f f i c i e n c y  w i t h  s a v i n g s  
i n  p ro d u c t i o n  o f  m o re  t h a n  3 0 % .

Conclusions



You  cannot  wa i t  fo r  water  emergenc ies  to  prov ide  so lu t ions .
Rec la imed water  requ i res  long - te rm p lann ing .

More  i f  i t  i s  u rban use




