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The scarcity of water resources is a chronic problem
 in many southern regions of the European Union. 
According to the forecasts of the water resources models 
that incorporate the effects of climate change, this 
problem will worsen and extend to northernmost regions. 
These water resources maintain the environmental quality 
of rivers and wetlands, whose loss due to human activity 
is being very rapid, as reported in forums such as 
Ramsar Convention.

According to a recent report by the European 
Environment Agency (EEA), many water bodies in UE 
are far from this objective. In fact, only around 40% 
of its surface water (rivers, lakes and transitional 
and coastal waters) are in good ecological status 
or potential, and 38% are in good chemical status.

Environmental problems targeted

Water scarcity in a 
global change1



The generation of good quality water resources from 
non-conventional sources in an environmentally sustainable and 
economically viable way, is an option that is gaining more 
and more strength. Treated sewage is an unconventional water 
resource that, with adequate post-treatment, can guarantee 
a quantity and quality of water suitable for environmental uses.
 
LIFE RENATURWAT aims to influence Urban Waste-water 
Treatment Directive showing that, if we want to improve the aquatic 
biodiversity in water scarce regions, the environmental use of 
reclaimed waters must have the same importance as 
other uses. Furthermore, the Water Framework Directive (WFD) 
considers biological indicators, which should be included in the 
wastewater treatment objectives as well. The rationale is 
that if biological indicators are considered in WFD to define 
the ecological status of any water body, why not considering them 
as key elements in effluents of wastewater treatment plants 
(WWTPs) in water scarce regions.

Biodiversity and treated 
water reuse
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Another environmental problem facing humanity is the generation of 
large amount of solid wastes. Related to the Integral Water Cycle, 
and specifically in the process of drinking water treatment, large 
quantities of sludge (hereafter referred as DWTS: drinking water 
treatment sludge) from physical-chemical treatments are produced.
This fact is unavoidable because surface waters from rivers include 
a non-negligible fraction of suspended solids that must be removed 
during the treatment process. In this regard, one could think that the 
adsorbent capacity of the coagulant used in the treatment has not 
been exhausted and therefore it could have a “second life”, working 
as low-cost adsorbent material for phosphorus and other 
contaminants in WWTPs.
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A synergy between two stages of the Integral Water Cycle is then 
found: The sludge produced in DWTPs can become a resource 
for WWTPs, where it can be used as reactive media for 
upgrading the quality of treated wastewater.  

VFCW FWSCW

Solid Wastes in 
urban water cycle

According with the EU Research and Innovation policy agenda on 
Nature-Based Solutions, nature-based solutions (NBS) are defined 
as “solutions that are inspired and supported by nature, which are 
cost-effective, simultaneously provide environmental, social and 
economic benefits and help build resilience”. 

LIFE RENATURWAT will demonstrate the benefits of two types 
of constructed wetlands (CWs) as nature-based solutions:
• Vertical flow constructed wetland (VFCW) with the DWTS as 

a reactive filter media, to remove phosphorus and other 
contaminants.

• Free water surface constructed wetland (FWSCW), to remove 
more contaminants and enhance biodiversity

4 The next question is 
“how to upgrade the 
wastewater treatment”?
Bringing Nature and 
Technology close together



To demonstrate that it is possible to obtain reclaimed water from 
WWTP effluents through the combination of NBS and industrial 
waste, in order to produce a high-quality water resource suitable for 
environmental uses, such as the recovery or conservation of 
wetlands.

• Sustainable management of the drinking water treatment sludge: giving 
value to it.

• Improvement of water quality in terms of physicochemical parameters 
but also in terms of biological variables, favouring 
the enhancement of biodiversity:

Water Treatment 
for Human 
Consumption

Wastewater Treatment 
Plant (WWTP)  

Drinking Water Treatment 
Plant (DWTP)

REUSE as reactive 
filling material for 

Constructed Wetlands
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Urban Wastewater 
Treatment2

Upgrading Treated 
Wastewater in 
Constructed 
Wetlands 3

Renaturated 
Wastewater4

Drinking Water 
Treatment Sludge

P- Enriched DWTS
(Fertiliser Uses)

• Aquatic biodiversity: 
macroinvertebrates, 
amphibians, reptiles

• Habitat biodiversity: insects 
(pollinators and others), bats, 
birds...

• Ecosystem services: public 
use, research living labs, 
CO2 sink...

• Nutrients
• Organic matter and oxygen 

demand
• Pathogens
• Contaminants of emerging 

concern: pharmaceuticals, 
pesticides and other 
organic compounds.
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"Los Monasterios" WWTP is an example of citizen eco-management of water 
resources, as the residents themselves, through the Sociedad Civil Particular Valle 
Residencial Los Monasterios - hereafter referred to as Urbanización Los Monasterios 
- are the owners of the WWTP and are responsible for its management. This WWTP 
collects and treats the wastewater of 1,500 equivalent inhabitants. Its effluent is 
reused for irrigation of communal green areas and in ornamental urban fountains, 
which have been transformed into lagoon ecosystems through their naturalisation.

Carrícola’s WWTP is owned and managed by the municipality and serves a 
population of between 100 and 200 inhabitants, depending on the time of year. 
Carrícola is an example of public management of the integral water cycle, as it is 
responsible for the collection, distribution and treatment of water for public use. The 
town's economy is based on agriculture and, fundamentally, on organic production. 
The effluent is directed to a small renaturalisation pond before being discharged into 
the Castellet stream.

A suitability plan in Portugal will be implemented, which will assess the 
valorisation of the DWTS produced in the Areias do Vilar DWTP in a WWTP 
located in the north of Portugal.

With this suitability plan, the project seeks for the transnational transfer of the 
project results as well as to adapt the design and operation of the renaturation 
system to other climate conditions, in this case Atlantic climate. 

Study areas 

Suitability plan 
for Portugal



UNIVERSITAT POLITÈCNICA DE VALÈNCIA – Instituto de Ingeniería 
del Agua y Medio Ambiente
ADP VALOR, SERVIÇOS AMBIENTAIS, S.A.
AGENCIA EFE SAU, SME
EMPRESA MIXTA VALENCIANA DE AGUAS SA
FUNDACIÓN GLOBAL NATURE
GLOBAL OMNIUM MEDIOAMBIENTE, S.L.
UNIVERSITY OF VALENCIA – Group of Water Economics (GEA)
SOCIEDAD CIVIL PARTICULAR VALLE RESIDENCIAL "LOS 
MONASTERIOS"
CARRÍCOLA

Total project budget:

Total eligible project budget:

EU financial contribution requested:

1,893,955 Euro

1,893,955 Euro

1,041,675 Euro (55% of total 
eligible budget)

Partners Budget
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