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Appendix I: List of abbreviations 

DELTA Delta Utililies 
DZH Dune Water Company South-Holland 
GW Municipal Water Company Amsterdam 
NRE Regionat Utilities Eindhoven 
PWN Water Company North-Holland 
WBB Water Starage Corporation Brabantse Biesbosch 

Reservoirs versus territory 

J.A. Herreras Espino & J. deCastro Morcillo 

WBE 
WML 
WOB 
WOT 
WRK 

Starage of surface water 381 

Water Company Europoort 
Water Company Limburg 
Water Company East·Brabant 
Water CompenY Eest-Twente 
Water Transport Company Rhine-Kennemertend. 
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1 Water supply to large cities 

I. 1 Souree of water resources 
In Spain. water supply is either provided from surface or 
ground-water resources. except when the circumstances 
are extremely unfavourable - desert zones and islands -
where it is necessary to resort to sea water desalination 
plants. Although 31% of Spain's inhabitants receive ground· 
water supplies, hardly any cities or large towns depend 
exclusively or mainly on ground water. 

In climates such as Spain's, where seasons are clearly 
defined and rainfall is u neven, it is often necessary to store 
winter resources for the summer. and the water trom wet 
years for dry periods, thereby giving rise toa need for reser
voirs as the basic supply system lor large cities with surface 
resources. The con trol of resources from catchment areas 
- where water quality is greater - and conveying it con
siderable' distances to cities, is commonplace. Madrid, 
Barcelona. Bilbao. Zaragoza, etc. are well-known examples 
of cities that use this practica. 

1.2 Future needs 
The above was the case in the past, but what about the 
future? Will water resource availability have to be increased 
for cities7 11 so, how will these increases be obtained7 
Where the need for new resources is concerned, the 
answer seems clearly to be affirmative, because at least 
three raasons exist jointly or separately, to endorse this: 
(a) a need to increase supply guarantees, 
(b) an increase in the number of users. and 
(c) an increase, in many places. of,the per-capita consump-

tion. 
A justilkation should be given for these three reasons. 
Regarding the first - increased supply guarantees - the 
restrictions and problems caused by the most recent 
drought serve as a reminder that many parts of Spain · 
require greater resource availability. With respect to the 
increase in the number of users, it should be remembered 
that it is the case of large cities that is being analysed. not 
the entire country population. Although overall figures tor 
the latter are clearly tending to stabilise- and even to fall 
- this is not the case for metropoliten areas. lt is certain 
that the number of inhabitants in large urban areas will 
increase. especially along the Mediterranean coast, which 
is where water supply problems are most acute. An 
increase in per-capita consumption is an aspect which is 
closely linked to both an increase in living standards and 

wate_r-saving, so it will receive a greater in-depth analysis 
later. 

Therefore, accepting that, for the aforementioned 
reasons, it wiJl generally be necessary to increase the 
resources available, what options exist for achieving this 7 
An analysis of the role of reservoirs in the near future is thus 
in order. The procedures that can now be used to obtain 
additional resources have been termed 'The sourees of the 
future'. Alter listing these sources. the foUowing is devoted 
to describing the pros and cons involved. and an attempt is 
made to address some associated aspects which are often 
considered without the objective approach that is required. 

2 The sourees of the future 

2. I ldentificqtion 
As has al ready been seen, 'Sources of the future' is under
stood here as meaning the various procedures- in addition 
to the structtiral and management measures. and a combi
nation of these - that can be used to generata the new 
water resources which the supplies require and, specifically, 
those of the large cities. lt is more than likely that. in nearly 
all cases, a combination of several of these procedures 
must be used, depending on the local circumstances. 

However, no disagreement appears to exist with respect 
to the following list. which contains the number of proced
ures now available. The order in which they are presenled is 
in no way indicative of priority. 
• Oesalinatlon of sea water. 
• Re-use of waste water. 
• Water-saving. 
• Water markets. 
• lncrease in ground-water resources. 
• lncrease in surface resources. 

2.2 DesalimJtion 
This solution is only valid for coastal towns and. especially, 
the islands. The high cost must be considered of both 
investment - over 500 Pta/m3 - and operation, which is 
usually about 125Pta/m3 , whose basic and largely uncon
trollable component is the price of power. 

Wlth respect to this question and in order to explain why 
this type of option has notbeen frequent in the past, it must 
be remembered that in countries such es Spain, the total 
water percentage required for urban supply is saveral times 
lower than the demand lor irrigation and that, furthermore, 
the best soils and elimat es are usually found where water is 
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