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Gil 

y 

J J  Ulloa 

Tecnologias y Servicios  Agrarios, S.A. (Tragsatec) 

SUMMARY - The  object of the  present  document is to  describe the recently installed infrastruc- 
ture  for  the  reuse of wastewater  for  agricultural  purposes  from  the  city of Santa Cruz de Tener- 
ife.  It  also  summarizes the present  work  for  studying  the  performance of these installations 
within  the  framework of the  Project  for  the  Monitoring of the Introduction of Irrigation  with 
Treated  Water  from  the  City of Santa Cruz de Tenerife, in the San Lorenzo  Valley  (Tenerife. 
The  Canary  Islands). 

Key Words: Wastewater,  reuse,  irrigation,  hydrological  planning,  areas  of  tourism. 

RESUME - La  présente  communication  a  pour  objet  de  décrire  l'infrastructure  de  réutilisation 
d'eaux  résiduelles  de  la  ville  de  Santa  Cruz  de  Ténerife  pour  usages  agricoles  récemment  im- 
plantée.  Elle  résume  aussi  les  divers  travaux  actuellement  en  cours  pour  l'étude  du  comporte- 
ment  de  ces  installations  dans  le  cadre  du  "Projet  de  Suivi  de  l'Implantation  de  l'Irrigation  avec 
des faux Dépurées  de la Ville de Santa  Cruz  de  Tenerife  dans  la  Vallée  de  San  Lorenzo" 
(Ténerife.  fies  Canaries). 

Mots-clés:  Eaux  résiduelles,  réutilisation,  irrigation  agricole,  planification  hydrologique,  zones 
touristiques. 
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218 Gil, Uloa 

The known axiom  that in 
is is 
in 
tics, is a competition 

The simplified (it does not 
uses) in Fig. 1 
when the 

which was the of wealth. 
demand  was much 

was  disposed of without use. On the 
hand, it  is also that the 

the pollution 

this point, new as 
time which capable  of  holding 
a  competitive and high intensive at 
the 
an in population  that, along with an 
vement in the quality  of  life,  has  supposed an im- 

in 
that does to the loss 

of its 

this is the way in which 
petition is tou- 

two that have an undoubtable  and  im- 
influence on the 

The in these is often  associated with 
the fact that the 
fiom in which to a 

in it no potable and 
not always suitable 

To cope with these changes on demand, it is neces- 
sary the application of new technologies  able  to  op- 
timize the an 

The  new  situation is in Fig. 2, putting 
special  emphasis on of of 

which an 
magnitude in of  flow, given the one  needed 
to cope with demand. 

the an adequate 
quality the of the existing 

The  main  objectives that may be 

i. An exploitation of flows in 
that will in a availability  of 

hesh domestic supply in cities with an 
to 

ii.  The  elimination  of the negative 
impact by the pollution by  means  of 

and of the disposed 

mainly  located in 
Coast and 

The case study on the the 
of Santa 

is an example  of an outstanding  technologi- 
cal  solution. A the implemented 

the the evaluation 
and the been included. 
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WATER 

SCARCE  RESOURCE 

AGRICULTURE 

DRAINAGE 
DISPOSAL 

URBAN  SUPPLY 

URBAN 
WASTEWATER 

DISPOSAL 

l - Former scheme the water use 
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WATER 

I SCARCE RESOURCE 

l 

REUSE 

RECLAIMED 
WASTEWATER 

2 - Current  scheme of the  water  use 
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The with a of 2.058 
is the of the seven that 

make  up the 
my is based on the on 

the population  of 630.000 people. 

is 

1.500 to tomatoes and the 
h i t s ,  f i t s  

in the is 
the 

activities.  The  annual total 
ces on the 1991 was 212 cubic 

which 
making it the on the 
island (53%). 

The estimates that to be 
able to meet the the 

25 
have to be 

The 
the elimina- 

tion and 
ping at sea in with the 

is 

This 
will  enable the in 

With the completion of in 1979 of the 
plant the city  of Santa 

C m  The  Santa Cruz de  Tenerife  Trea- 
was  launched. 

this the & 

the National 
(el 

the lo- 
the 

(el 
el all colla- 

with a 
total budget  of 50 million 

1984-1993, including the to the 
San (66 and its 

a 
m3) via to a total 

the best on the totalling 
than 750 cultivation,  fundamentally 
banana. 

Local 

to the 
Council, is the management  of the 

with the object of 
the of with in 
the San this objective in 

of activities 
in the for the 

with  Treated  Water 
jì-om the City Santa Cruz de Tenerife,  in  the  San 
Lorenzo Valley can be 
outlined as follows: 

i. of all the in the 
system. 

the 

with 

the 
h i t  and the 

the soil. 

iii. test. 

with 

which may  be  deve-l 
oped in the in the 

of the 

Although activities in this field in 
and less so in the 

the in 
quite  unique. is not easy to find an 

such as the San 
than íün- 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



damentally to the cultivation of bananas,  (750  ha) 
with state of the techniques and with a 
high in plastic 

fluctuates between 
15.000  and  20.000 m3/ha. 

is a in the valley 
itself beside  the  pond fully 
equipped with 
houses, stations, etc. This 
is the place new techniques to the 
use  of this tested and  used  as an ex- 
hibition 

conclusion, the 
the of the use of a in an 
with difficulties not exclusive to island 
but in the 
and in 

being 
completed to in 1979 

the of 
plant in Santa 
ments shown in Fig. 3. 1993a): 

Santa Cruz 
de  Tenerve. 

The  Santa C m  plant the  waste- 
of the run off fiom the 

and the 

The plant, situated at sea 
level, a flow of 
m3/day. has a fine auto-cleansing unit 
made of a unit. also 
has an 

The the 
plant, situated m abo- 

ve sea level, by a pumping  pipe  made of cast duc- 
tile 1,lO m in m long. 

plant 
ment  and a with  ac- 

tivated sludges, with lines in with a 
unit capacity of 30.000  m3/day.  The ele- 

oil unit. 

ii. settling tanks. 

tanks with six 

iv. settling tanks. 

v. Final settling and tank. 

vi. Activated  sludge that includes 
to the tanks 

The plant has also a small the 
fi-om the of Santa 

which elevation is not 

At  the the plant only about 10.000 
m3/day, of which 2.500  m3/day used the 
gation 

The is situated be- 
low the plant at 80 m above  sea level, 
made of two 
open a total capacity of 15.000 
m3. function is  to the flow the 

plant so that pumping may take place 
at night. 

The the plant 
tank by a ductile pipe, 0.80 m 

m long, to the 
and a 

pumping inlet vessel. 

Station i 

The of 
100 m2 and 

4 with a 
800 kw capable of pumping a 

flow of of 233  m 
with a of 8 1 %. 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



of the use of water:  the  reuse of urban  wastewater  and its effect on areas of tourism 223 

.L 1 
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.L 

I 
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l 

.1 

.L 

3 - Diagram of the  reuse  in$-mtructure  system 

This connects the with the 
lancing Tank,  situated  300  m  above sea level. 

The pipe made of cast ductile has 0.8 m diame- 
and  6.400  m total length. is in a 

7  aqueducts taking the flow 
The to 

which this pipe will be exposed is and 
the flow in Ys. 

Balancing Tank 

This  balancing tank has two 
units with a  capacity  of  7.500 m3 each, both being 

function is 
flow in the to the South of the 

The is a  ductile  cast pipe 0.6 m in dia- 
with a length of 60 km. begins in the 

lancing Tank and ends in the San 
to the that joins 

the and the South of the The  nominal 
flow in the is 300 Ys, in the pipe 
an of 

At points along its length 
that located at 

it is connected to a  0.25 m pipe 
1.550  m long to the San 
sea level). 

The  conduit  has  13  outlets at all the low points  and 
at the high 
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valves  combined 
with stop valves to of 
speed  of flow 

The San Valley 

The  pond has a  capacity of 250.000  m3,  and is si- 
tuated beside the 
in the San 

The is shaped like 
with The walls 

with of mm thick and 
a total of 28.000  m2. The depth is 15- 
16m. 

The has an and  a 
the inlet pipes, taps and 

outlets this dis- 
in the of a  "T"  begins, 6.700 

m long and 0,6 

Station and 
Network 

The San sta- 
tion, consisting of 15 sand units with a filte- 

Each of the is 2,5  m in 
high, with a  depth of 1,5  m  of  sand. 

has a  semi-continuous  backwash  and air system, 

The final of the 
and is still 

(230 with of 750 

The to be with the 
is one of the least sloping of the of  Te- 

the cultivation of the 
most  demanding  species in of light and  tem- 

although it is somewhat  windy. is 

its 
tion land by the of 

this 

each is  3,20  ha,  a  little  above the usual in the 

mi- 

with 

The  total  length  of  ductile  piping will 
ly  40 in 

0.5 and O, 1  m. 

The  whole  installation will be fully  automatic  and 

7 satellite  stations  and  230 

The San 

The pond is located 212 m  above sea level with a 
capacity of 50.000  m3. 
to those of San the being in the 

and  a depth of 10-1 l m. 

EFFECTS 

been out up to the 
to the Santa 
C m  with the conclusion that a 
the use  of the does not 
to impede its use The consequence 
of using this is also being in the 
cultivation  of  banana 

with in the and 
specifically in yielded the following 

et al, 1994): 

Agricultural quality the treated water 

The fiom Santa C m  de 
the same 

to the and in the 
of et al., 1984; 

The  use  of this which has a high 

of salinization of the soil. 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



the use water:  the  reuse urban  wastewater  and ifs effect on areas tourism 225 

to avoid  sodification  and 
the  loss of 

high to 

avocado  and 
fìuits. 

of the treated  water  on the soil 

is of the 

have  found  that, in spite of the high conductivity of 
in not significantly 

the soil  values,  applying  a  20%  washed 
dose. 

in acid  soils,  secon- 
in the the ap- 

A 
to low  in phos- 

The of Treated Water  on 

not 
duce  changes in the of plant  development, 

in h i t .  to the lat- 
two 

of toxicity a  deficiency  of  ma- 
in plants  do not 

state of the plants  with  the  use  of the 

in 

that the use of 
in localized 

so 

so as to the 
tention of the in the 

A also bêeil detected 
in 

Sanitary Considerations 

sanitary point  of  view, the 
of faecal  contamination. 

the 
ly  mentioned,  noted that no type of 
contamination  of  the skin pulp was  detected in 
h i t  

on the System 

to date on the test plots ih 

to 
plants  and  soils. the to be a success, it is 
absolutely  vital that the tests continue,  and  that  the 
technicians  involved in the to dis- 
seminate  the  techniques  and  special agicultufal 

in the in figätitisn. 
Within the to be  fùndafnental 
to the of the system, it must  be  mentioned 

& Consultants  Ltd. - 

of the quality of the out 
the 

of biofilms in the 
the points  of  consumption  and  the 

soils and  plants. 

ii. to 
to 

the System. 

c o n c e d g  the 
&d on 

the sani tary 

iv. A study of the necessity of 

v. A study of f i l tehg a d  
in 
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vi. A study of the 
the 

tential of contamination in the 

in putting an 

on than justifies 
goal is than that 
all the questions  posed. 

OF 
S A N  

As this the 
following  basic  objectives: 

of the elements  in  the  system. 

ii. 

iii. 

has 
to out of tasks in 

with the La 

the La La- 
of Edaphology  and  Geology  and 

the consultant These  tasks  have 
with an estimated 

following  activities: 

Compilation documentation and available 
information 

The  object is to compile  and  analyze  all the docu- 
to the des- 

to 
fkom 

the treatmentprocess. Analysis 
the quality the effluent 

The  aim is to the quality  of the 

to suggest the 
to 

ment  anomalies. 

out based on basic 
SS, 

ne  analyses. addition and as  a  complement to the 

the treated water feeder 

of deposits,  by  sedimentation in the 
pipes, of in the 

the 
bic as well as being  toxic  and 

and  may  damage  pipes. 

Although  mathematical  models  do exist to 
the speed  of is  nothing that 

such long distances.  Given the 
tance that in the 

in the 

SS, 

the development the stored water 

The  study  of the development  of the 
includes the 
in the two ponds of the 

in the 

out at  dif- 
the in depth in to 

of 
such as an of salinity due 

to 
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dissolved  Oxygen, potential, SS, 
and Conductivity. 

Quality control of the treated  water to be 
distributed to irrigation zones 

With the aim of the chemical 
the final 

the 
sand using of 

Cl-, No i ,  NO;, m+, SO,"-, 
Sioz, SS, 

, etc.  Analyses heavy 
metals etc. 

such F, etc. 

Aquifer monitoring 

test six 

to 

The of  experimental farms and 
collaborators 

the months of the development of the 
5 

in 
on these 

l?om which  samples  will  be  taken. addition, 
on the f m  
have  also  been  defined  which  will  be  added to the 

of soils 

of the soils is out based on 
an initial analysis of the the phy- 
sical  and  chemical  state  of the soils of the selected 
plots. the as- 
sessment  of the effect of the on the 

addition  to this 

been  analyzed, in to sam- 

soils includes the 
two 

studied Al, As, 

ofplants and fruits 

This has begun with assessment of 
will 

as point the study of the effect the 
on them. 

takes into account  a  bi-monthly  as- 
sessment of and 

in plants as well as  annually in 

in the to be investiga- 
Ni, 

Na, 

Visits to farms 

the analytical  sampling, the 
ject months  to each 
of the The the visits is to 
check the state of the soil and sys- 
tems continuous  use with 

Study of tendencies 

on the the analyses and the visits to 
the in the system  and to the 

is 
in addition to effects  detected, 

will also  be  studied:  salini- 
zation,  changes in  thé in the 
soils, in the accumulation 
of toxic state of 
on the development of 
tion systems,  effects on localized points, 
effects on systems, state of 
elements in the system,  etc. 

These  studies  of  tendencies will 
the 

the elements in the  system. 
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of details 

Thè k d  this is not  only  the  ap- 

in in the 

in the 
and the on the  use 

in 

is  at the time the of 
ces in the with the si- 
tuation in the of the of the 
wealth of been 
the not by the 

to this, it must  be  mentioned that 
although the ( Ley  29/1985)  defines the 
concept of to be of public  do- 
main, all 

the extension of all concessions 
the next 50 makes the use  of this to 
continue to the local the 

give  some idea of how this 
is  in the of the 

The magnitude  of the 
in this the question of 

is 
as social 

that must be taken into  account, all 
being difficult 

The  investments in be divided 
into and 

justification 
is founded on the of the 
the impossibility of it 

into the sea. The cost of the and the 
would be the only 

to the 

Among the benefits  of the 
those the use  of the 

benefits  of an 
economic, social 

The benefit is the availability of a 
that at times  of peak demand  ac- 

such as the in and 
a in the 

the benefits those which fully 
justify the the in the 

activities exist to 
the and to 

the that 
seen to be potentially the 
of 

ging, and 

Social  benefit  must  also be 
with the maintenance  of jobs  in an 
fected  by  unemployment. 

The last and most is the in the 
availability  of the uses and in 

may be 
as the on the being located in 
the to two Los 
nos and de las also two 
golf with an unquestionable 

the climate in the 

all these the 
installations and the 

is in the 

The of in in 
addition to being an objective, is today  a 

topic of in any  debate. 
on the one hand, the 

this type of its on the 
those with adequate  han- 

adopt  a  somewhat  iXvolous  and  simplistic  standpoint. 

the 

the it is 

the conditions available.  We 
that well  as  being 

being this 
condition should  impose on us. 

The  example of the which leads to a  di- 
hom 

human consumption, invites a final 
thought : we 
ces to levels of quality to adapt them to 
the types of demand?. 
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(1993). de de las de Santa 

la con de la Ciudad  de 
Santa en el Valle de San de Santa 

al. con el estudio de la evolución  de los 
suelos y  plantas  bajo con en el Valle de 
Junio Edafología La Laguna). 

la de 

(1993).  Ensayos  de utilización de agua en en la zona de las galletas. 
fin de 

Pérez  García  et al. (1984). Aptitud el del  agua de las de La 
Laguna. Análisis de con 
Española S.A. 

Pérez  García, V. 

de aguas en final. 

Zafrir  Weinstein E.C., S.A. de la 
de  las  aguas en la de Santa de 
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