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Background
AssessmentAssessment of of fourfour alternativealternative water water supplysupply optionsoptions in in 
EuropeEurope (2008)(2008)

desalinationdesalination, , wastewaterwastewater rere--useuse, , rainwaterrainwater harvestingharvesting, , 
groundwatergroundwater rechargerecharge

AspectsAspects consideredconsidered::
RisksRisks and impactsand impacts
MitigationMitigation optionsoptions
SustainableSustainable developmentdevelopment

OutcomeOutcome -- Report Report onon DG ENV websiteDG ENV website
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Issues investigated

CanCan alternativealternative water water supplysupply optionsoptions improveimprove water water 
resources?resources?

WhatWhat are the are the associatedassociated risksrisks and impacts (environment, and impacts (environment, 
economicseconomics, society)?, society)?

CanCan negativenegative impacts impacts bebe mitigatedmitigated??

WhatWhat are the are the conditionsconditions forfor sustainablesustainable developmentdevelopment of of 
alternativealternative water water supplysupply optionsoptions? ? 
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DesalinationDesalination
DesalinationDesalination removes dissolved minerals and mineral salts (deremoves dissolved minerals and mineral salts (de--
mineralisationmineralisation) from feed) from feed--water (fresh water, brackish water, water (fresh water, brackish water, 
saline water, but mainly from sea water)saline water, but mainly from sea water)
Most Most commoncommon in Southern in Southern regionsregions close to close to coastscoasts, , butbut alsoalso
NorthernNorthern regionsregions
ReverseReverse OsmosisOsmosis most most widespreadwidespread technologytechnology

Larnarka desalination process stages
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DesalinationDesalination
SeveralSeveral countriescountries in in southernsouthern EuropeEurope are are increasingincreasing
nationalnational capacitycapacity (Spain (Spain willwill increaseincrease to > 700 M to > 700 M 
m3/m3/dayday))
SuitableSuitable replacementreplacement forfor mainsmains supplysupply drinkingdrinking water, water, 
butbut supplysupply regime regime rigidrigid and and inflexibleinflexible, best , best suitedsuited forfor
supplyingsupplying fixedfixed amountsamounts of waterof water
EnvironmentalEnvironmental and and economiceconomic concerns concerns aboutabout high high 
energyenergy useuse

MitigationMitigation measuresmeasures includeinclude improvingimproving efficiency and efficiency and 
tappingtapping renewablerenewable energyenergy suppliessupplies

EnvironmentalEnvironmental concerns concerns aboutabout brinebrine disposaldisposal
more research more research neededneeded onon marine impacts marine impacts ifif disposeddisposed
at at seasea
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DesalinationDesalination

SourceSource: European CASES : European CASES 
project (project (www.feemwww.feem--
project.netproject.net/cases//cases/))

Energy typeEnergy type EstmatedEstmated 
costscosts ((€€/kWh)/kWh)

lectricitylectricity fromfrom fossilfossil 
fuelsfuels (hard coal, (hard coal, 
lignitelignite, gas), gas)

0.03 to 0.050.03 to 0.05

Electricity Electricity fromfrom wind wind 
oror hydrohydro prowerprower

0.06 to 0.110.06 to 0.11

Electricity Electricity fromfrom solarsolar 
((photophoto voltaicvoltaic cellscells))

~ ~ 0.360.36

Electricity Electricity fromfrom solarsolar 
((parabolicparabolic throughthrough))

~ ~ 0.120.12

Case Case studystudy Unit Unit costscosts 
((€€/m3)/m3)

Water Water feesfees 
((€€/m3)/m3)

Cyprus Cyprus 
(2007)(2007)

1.021.02 0.77 0.77 (house)(house)

Malta (2008)Malta (2008) 1.281.28 0.38 (house)0.38 (house)

Spain Spain 
(2008)(2008)

1.001.00 0.30.3--0.4 0.4 
(farmers)(farmers)

Unit costs and water fees from 
case studies

http://www.feem-project.net/cases/
http://www.feem-project.net/cases/
http://www.feem-project.net/cases/
http://www.feem-project.net/cases/
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RainwaterRainwater harvestingharvesting
RWH includes collection, RWH includes collection, 
storage and use of rain waterstorage and use of rain water
ComponentsComponents includeinclude::

Roof water Roof water collectioncollection
FiltersFilters
StorageStorage facilityfacility + + 
overflowoverflow
ExtractionExtraction, filter + pump, filter + pump
InIn--househouse distributiondistribution

Pre-storage Filter

Overflow

Level Sensor 

Pre-useFilter 

Back-up 

Pump 

Steering 

1

2

34

5 6

7
Inhouse 
distribution 
networkPre-storage Filter

Overflow

Level Sensor 

Pre-useFilter 

Back-up 

Pump 

Steering 

1

2

34

5 6

7
Inhouse 
distribution 
network

Typical 4 person house in Germany
• Investment 4 m3 system 4950 €
• Operation 75 €/year
• Savings 275 €/year
• Recovery time ca. 25 years
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RainwaterRainwater harvestingharvesting
NotNot muchmuch informationinformation aboutabout itsits uptakeuptake acrossacross EUEU--27 27 ––
individualindividual householdshouseholds oror largelarge buildings buildings 
indirect replacement of mains potable water supply indirect replacement of mains potable water supply –– used for used for 
nonnon--potable purposes (toilets, washing machines)potable purposes (toilets, washing machines)
Main benefits are:Main benefits are:

Less use of mains waterLess use of mains water
Reduced urban stormReduced urban storm--runoff (and less water quality runoff (and less water quality 
problems)problems)

MainMain concerns are:concerns are:
investment costs of installation, especially if retrofitting investment costs of installation, especially if retrofitting 

(double internal water distribution system). (double internal water distribution system). 
rainfall distribution may not be evenly spread across the rainfall distribution may not be evenly spread across the 
year (relatively large and costly rainwater storage tank)year (relatively large and costly rainwater storage tank)

Mitigation measures needed to reduce financial burden to Mitigation measures needed to reduce financial burden to 
improve the rate of uptake.improve the rate of uptake.
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RainwaterRainwater harvestingharvesting
Unit costs and water fees 
from case studies

Case Case studystudy Unit Unit costscosts 
((€€/m3)/m3)

BelgiumBelgium 
(2008)(2008)

1.8 to 4.01.8 to 4.0

Malta (2008)Malta (2008) 5 to 115 to 11

Large difference in Large difference in 
investment costs between investment costs between 
Belgium and MaltaBelgium and Malta

Larger size needed due Larger size needed due 
to rainfall distributionto rainfall distribution
Cistern built rather than Cistern built rather than 
prefabricatedprefabricated

GermanyGermany storm water fee storm water fee 
(1.7 (1.7 €€/m2 of /m2 of sealedsealed surfacesurface))
BelgiumBelgium all all newnew oror restoredrestored
houseshouses requiredrequired to have to have 
RWHS RWHS 
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GroundwaterGroundwater rechargerecharge
hydrologic process where water hydrologic process where water 
(rainwater, surface water, reclaimed (rainwater, surface water, reclaimed 
water) moves downward from the soil water) moves downward from the soil 
surface towards groundwatersurface towards groundwater
NaturalNatural infiltrationinfiltration oror injectioninjection throughthrough
a a borebore--holehole
BenefitsBenefits includeinclude rechargerecharge of  of  overover--
exploitedexploited aquifersaquifers + + preventionprevention of of saltsalt
water water intrusionintrusion
PrimaryPrimary risksrisks associatedassociated withwith
rechargingrecharging withwith reclaimedreclaimed waterwater

Toreele Project Belgium
• Investment 2.5 M m3/year 6 Million € (ca. 0.15 €/m3)
• Chemicals analysis + discharge 0.21 €/m3
• Energy and Maintenance 0.1 €/m3
• 1 m3 costs ca 0.5 € (transferred water 0.77 €/m3
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GroundwaterGroundwater rechargerecharge
Technology includes recharging with tertiary treated waste Technology includes recharging with tertiary treated waste 
water or primary treated surface or rain water.water or primary treated surface or rain water.

Uptake most common in northern EuropeUptake most common in northern Europe

Strict controls/monitoring when treating wastewater used Strict controls/monitoring when treating wastewater used --
catastrophic effect on the groundwater if calamity occurscatastrophic effect on the groundwater if calamity occurs

Environmental and health risks lower if surface or rain water Environmental and health risks lower if surface or rain water 
is used for groundwater rechargingis used for groundwater recharging
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WastewaterWastewater rere--useuse
TwoTwo types of types of wastewaterwastewater rere--
useuse: direct and indirect: direct and indirect

Direct Direct involvesinvolves nono dilutiondilution
Indirect Indirect involvesinvolves the the mixingmixing
withwith otherother water (link water (link herehere
withwith groundwatergroundwater rechargerecharge))

UptakeUptake Spain (496 Spain (496 hm3/hm3/yearyear in in 
2006) and 2006) and ItalyItaly (233 Mm3/(233 Mm3/yearyear
in 2000).in 2000).
GermanyGermany (43 Mm3/(43 Mm3/yearyear in in 
2000), France (8 Mm3/2000), France (8 Mm3/yearyear in in 
2000) and the UK (1 Mm3/2000) and the UK (1 Mm3/yearyear
in 2000).in 2000).
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WastewaterWastewater rere--useuse
GrowingGrowing importanceimportance in Southern in Southern EuropeEurope (Spain 496 M m3/(Spain 496 M m3/yearyear in 2006) in 2006) 

NotNot a direct a direct replacementreplacement forfor mainsmains supplysupply drinkingdrinking water, and water, and usedused forfor
irrigationirrigation, watering landscapes and , watering landscapes and industryindustry..

IfIf usedused forfor nonnon--potablepotable requirementsrequirements, , capitalcapital costscosts and and energyenergy useuse relativelyrelatively
low (low (fastfast return return onon investmentsinvestments))

MultiMulti--sectoralsectoral usesuses, , appliedapplied almostalmost everywhereeverywhere, , centralisedcentralised (e.g. national (e.g. national 
water authority) and water authority) and decentraliseddecentralised (e.g. industrial plant, farmers, regional) (e.g. industrial plant, farmers, regional) 
approaches;approaches;

MainMain concerns are concerns are environmentalenvironmental contaminationcontamination and and healthhealth risksrisks. . The The 
general public or specific groups may refuse to consume productsgeneral public or specific groups may refuse to consume products that are that are 
associated with the waste water reassociated with the waste water re--use use –– the the ““yukyuk”” factor.factor.

CurrentlyCurrently nono European European legislationlegislation concerningconcerning qualityquality controlscontrols and and standardsstandards
forfor wastewaterwastewater reusereuse –– nationalnational standardsstandards followedfollowed..

MitigationMitigation measuresmeasures ensureensure minimisationminimisation of of environmenalenvironmenal contaminationcontamination
and and healthhealth risksrisks
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WastewaterWastewater rere--useuse –– environmentalenvironmental benefitsbenefits

Conservation of freshwater sourcesConservation of freshwater sources
Recharge of aquifers through infiltration water (natural Recharge of aquifers through infiltration water (natural 
treatment)treatment)
Use of the nutrients of the wastewater (e.g. nitrogen and Use of the nutrients of the wastewater (e.g. nitrogen and 
phosphate) reduces phosphate) reduces fertiliserfertiliser inputinput
Improvement of soil properties (soil fertility; higher yields)Improvement of soil properties (soil fertility; higher yields)
Reduction of environmental impacts (e.g. eutrophication and Reduction of environmental impacts (e.g. eutrophication and 
minimum effluent discharge requirements) from direct minimum effluent discharge requirements) from direct 
discharge systems.discharge systems.
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WastewaterWastewater rere--useuse –– environmentalenvironmental risksrisks

Risks to human health via the indirect consumption of or Risks to human health via the indirect consumption of or 
exposure to pathogens, heavy metals and harmful organic exposure to pathogens, heavy metals and harmful organic 
chemicals chemicals 
Risks to groundwater due to heavy metals, increased loads of Risks to groundwater due to heavy metals, increased loads of 
nitrate and organic matter, nitrate and organic matter, 
Risks to the soil due to heavy metals and salt accumulation Risks to the soil due to heavy metals and salt accumulation 
and acidificationand acidification
Risks to crops due to the presence of certain substances in Risks to crops due to the presence of certain substances in 
the wastewater in such concentration that are toxicthe wastewater in such concentration that are toxic
Risks to the general environment due to high concentration of Risks to the general environment due to high concentration of 
toxic substances,  endocrine disruptive and pharmaceutical toxic substances,  endocrine disruptive and pharmaceutical 
substancessubstances
Need to store treated wastewater during the season when Need to store treated wastewater during the season when 
irrigation is not practiced (discharge to sea in Cyprus)irrigation is not practiced (discharge to sea in Cyprus)
ConsumerConsumer’’s acceptance (farmers, public)s acceptance (farmers, public)
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ConclusionsConclusions
Alternative water supply options can be successfully used to solAlternative water supply options can be successfully used to solve water management ve water management 
problems, related to droughts, storm water management and water problems, related to droughts, storm water management and water quality issuesquality issues

For some of the regions, alternative water supplies are becomingFor some of the regions, alternative water supplies are becoming the largest contributors the largest contributors 
to meeting water demand to meeting water demand –– ‘‘water hierarchywater hierarchy’’ has to be respectedhas to be respected

Due to the overriding importance of local factors there is a neeDue to the overriding importance of local factors there is a need to find local solutions to d to find local solutions to 
local problems: mitigation measures have to be designed to deal local problems: mitigation measures have to be designed to deal with local conditions with local conditions -- it it 
is not possible to provide an EU wide set of best available mitiis not possible to provide an EU wide set of best available mitigation optionsgation options

Alternative water supply options may be more expensive then convAlternative water supply options may be more expensive then conventional options, but entional options, but 
subsidies to compensate for price differences should serve only subsidies to compensate for price differences should serve only for helping the users in for helping the users in 
the transition towards a more sustainable use of water where thethe transition towards a more sustainable use of water where the price of water reflects price of water reflects 
its true costits true cost

The requirements of the WFD to implement integrated water manageThe requirements of the WFD to implement integrated water management and cost ment and cost 
recovery programmes will contribute to a better appreciation of recovery programmes will contribute to a better appreciation of the benefits of alternative the benefits of alternative 
supply options supply options –– complementary technologies.complementary technologies.

The role of the alternative water supply options will grow in tThe role of the alternative water supply options will grow in the future due to climate he future due to climate 
change and the reduction of water availability so particular attchange and the reduction of water availability so particular attention should be paid to ention should be paid to 
their implementation and the continuous improvement of knowledgetheir implementation and the continuous improvement of knowledge in the field.in the field.
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Thank you for your attentionThank you for your attention

Questions?Questions?
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