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1. INTRODUCTION  

Water and wastewater facilities are often the largest and most energy-intensive loads owned 

and operated by local governments, representing up to 35% of municipal energy use (NRDC, 

2009). In this sense, international recommendations (EC, 2012; USEPA, 2014b) have been 

elaborated to encourage the implementation of more sustainable, flexible and efficient 

drainage systems. SuDS benefits can reduce energy consumption in cities by (USEPA, 2014a): 

• Reducing use of potable water, hence, energy consumed by acquisition -frequently by 

pumping- and treatment of drinking water, even higher where desalination is used 

and/or water imported. 

• Reducing stormwater inflow into sewer systems, hence, energy consumed by 

treatment of wastewater and pumping of surface and foul water. 

• Reducing local temperatures and shading building surfaces, hence lessen the cooling 

and heating demand for buildings, reducing energy needs and decreasing emissions 

from power plants. 

This Strategic Action Plan has been elaborated to improve energy efficiency in the urban water 

cycle including buildings over the following years by promoting the use of innovative storm 

water solutions such as Sustainable Drainage Systems (SuDS) in Benaguasil. In this document, 

different actions and strategies are described to meet this objective, following the city vision 

to achieve a more sustainable urban water management.  

This Strategic Action Plan has been developed within the E²STORMED project 

(www.e2stormed.eu): Improvement of energy efficiency in the water cycle by the use of 

innovative stormwater management in smart Mediterranean city. This project is funded by the 

MED Programme of the European Union.  

The central theme of this project - saving energy through better control of stormwater - may 

seem a strange idea for some people. Many Mediterranean countries are not rich in energy, 

nor water, so combining stormwater and energy efficient practices should not be thought of as 

strange, just a different way of thinking. This is known a Paradigm Shift, a different way of 

thinking and working.  

In order to encourage this change, the E²STORMED project partners have developed the 

E²STORMED Transition Framework, which is summarized in the following figure. Transition 

Management provides an opportunity for engaging multiple stakeholders and bringing 

together diverse perspectives on a ‘wicked’ problem, potential solutions, and enabling new 

ways of working to emerge.  
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E
2
STORMED Transition Management Wheel in Benaguasil. 

This Strategic Action Plan is the fifth step of this Transition Management Wheel and it is the 

main tool to achieve the long-term vision developed within this framework. This transition 

process is explained in detail in the E²STORMED Transition Manual of Benaguasil (Perales-

Momparler et al., 2015). 

The present document has been elaborated with the participation of the Benaguasil Regional 

Working Group on Energy Efficiency in the urban water cycle created within this transition 

process. This group allows the participation of the main regional actors related to energy, 

water and urban development, public as well as private, which enables to plan joined actions 

with other entities and to identify new opportunities.  

The actions proposed in this document are based on the results of the meetings of the 

Benaguasil Regional Working Group on Energy Efficiency in the urban water cycle. A 

participative workshop and different questionnaires have been completed to search for 

synergies with the RWGEE members and to define potential actions, as explained in Section 3. 

In addition, this Plan is based on a preliminary Strategic Action Plan, focused on sustainable 

drainage but not linked to energy efficiency that was developed within the AQUAVAL project 

(www.aquavalproject.eu). 
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2. URBAN WATER MANAGEMENT IN BENAGUASIL   

URBAN WATER CYCLE IN BENAGUASIL 

Population of the city:  11 298 inhab. 

Area of the city: 2.38 km2 

Climate: Mediterranean 

Temperatures: Soft in winter (9 º - 10 º C 

in January) and hot in summer (26 º - 29 º 

C in August). More than 125 days without 

clouds and only 30 totally covered ones 

Rainfall: 432 mm/year, in average, with 

intense events usually after summer. 

Sited in the province of Valencia (Spain), Benaguasil is located on the left bank side of the Turia 

River.  From ancient times, this small size municipality has appreciated the value of water, 

being essential for its agricultural based economy. Benaguasil is in a continuous evolution 

process, adapting to a changing environment with the improvement of its infrastructure and 

public and social equipment, and providing a better quality of life to its neighbours. 

In Benaguasil, urban water demand is completely supplied from underground aquifers. Water 

is extracted from the aquifer mainly thourgh two wells, “La Nahora I y II”, located near the 

river Turia and 5 km aprox. far away from the urban center. Water is pumped from 120 meters 

depth (using submerged pumps) alternating from one and the other wells. From the wells, 

water is pumped using a Ø400 pipe to the Montiel water tank, where water is chlorinated and 

distributed by gravity to citizens. This implies high energy consumption, so rainwater 

harvesting could be a good option to improve energy efficiency in the urban water cycle.  

 In terms of sanitation, Benaguasil has a combined sewer network, so stormwater is mixed 

with wastewater form households and industries. It is a conventional system, mainly 

composed of sewer pipes and culverts.  At the end of the combined network, there is a 

restriction on the flow that is directed to the Waste Water Treatment Plant. The remaining 

untreated water overflows to one of the irrigation channels, which will end up at the Turia 

river. Water and wastewater facilities represent a large and high energy-intensive burden for 

the municipality, representing around 20% of municipal energy use. 

Prior to commencement of E2STORMED project, Municipality of Benaguasil was involved in 

another European research project named AQUAVAL (www.aquavalproject.eu), from Jan 2010 

to Sep 2013. Its subject focus was to demonstrate that innovative stormwater management 

approaches like Sustainable Drainage Systems (SuDS) could be effectively used in 

Mediterranean cities (where they were highly unknown), adding social and environmental 

General view of Benaguasil. 
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values. Four inner-city areas were retrofitted to accommodate run-off from nearby surfaces in 

order to decrease the flow rate and volume of stormwater that enters the combined sewer 

network, with the objective of decreasing local flooding and untreated water overflows to the 

irrigation channels that end at the Turia river. Their hydraulic and water quality treatment 

performance were monitored for a year, showing encouraging results (Perales-Momparler et 

al., 2014).  

 

SuDS Pilot Sites developed within the AQUAVAL project: Detention-infiltration basin in Les Eres, 

permeable pavement, rainwater harvesting tank and detention-infiltration basins in Costa Ermita. 

In addition to these infrastructures, a new pilot 

SuDS infrastructure has been built within the 

E²STORMED project: a green roof in the social 

centre. This green roof has been monitored from 

a hydraulic and energetic point of view and 

compared with a conventional roof in the same 

building. Results show clear benefits in the runoff 

quantity and quality and lower energy 

consumptions in the building, especially during 

summer (Pérez-Navarro Gómez et al., 2015). Green roof built in Benaguasil. 
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MANAGEMENT AND REGULATORY FRAMEWORK  

Benaguasil is part of the Valencian Region in Spain. 

Therefore, there are four different management and 

regulatory levels for energy and water management.   

International Level: European Union 

European Union Parliament has elaborated different 

directives related with energy and water management. 

These directives require member states to achieve a 

particular result and they have been adopted by the 

Spanish legislation. The most important directives 

related with stormwater management are: 

• Water Framework Directive  (2000) to improve water protection and management: 

http://ec.europa.eu/environment/water/water-framework/index_en.html 

• Floods Directive  (2007) to reduce and manage flood risk: 

http://ec.europa.eu/environment/water/flood_risk/index.htm 

In addition, a New Energy Efficiency Directive has been elaborated to ensure the achievement 

of the Union’s 2020 20 % headline target on energy efficiency and to pave the way for further 

energy efficiency improvements beyond that date: 

http://ec.europa.eu/energy/efficiency/eed/eed_en.htm 

National Level: Spain 

Spanish Government has the main 

competences to manage and to distribute 

water resources. This management is made 

through River Basin Authorities. Benaguasil is 

located in the Jucar River Basin District, so the 

Jucar River Authority is in charge of: 

• Elaborating the River Basin 

Management Plan, where water 

demands and uses are defined.  

• Management and control of the 

hydraulic public domain, which includes 

the control of discharges in water 

bodies and the authorization of new 

urban developments close to them.    

European Union

Spain

Valencian 
Region

Benaguasil

Management and regulatory levels. 

Jucar River Basin District. 
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Regional Level: Valencian Region 

Valencian Region Government has the main competences in land planning and it is responsible 

of the approval of new urban plans. In 2003, a plan for flood risk management in the region 

(PATRICOVA) was approved. This plan is currently being updated and this review includes the 

following design criteria for stormwater management: 

• If drainage area is higher than 20 ha: Design storm of return period 15 years and pipes’ 

diameter higher than 400 mm. 

• The use of SuDS will be promoted in all municipalities within the Region of Valencia. 

In addition, within this document, AQUAVAL pilot cases are highlighted as example of green 

infrastructure at local level. 

Concerning energy efficiency, in 2013 the Valencian Strategy to deal with Climate Change was 

published. This document describe the actions that should be taken to reduce the emission of 

gases related with the greenhouse effect and to adapt urban areas to climate change effects 

Local Level: Benaguasil 

The municipality of Benaguasil is responsible of water supply, stormwater management and 

wastewater management in the municipality. Water supply and wastewater treatment are 

managed by the company EGEVASA. The most important municipal ordinances and plans 

related with stormwater management are: 

• Urban planning subsidiary rules (1994): Underground sewage network (Art. 118). 

Minimum diameter 0.3 m; manhole distance ≤ 50 m (Art. 133). 

• Municipal ordinance on foul water discharge into public network (2010):  Not 

references to stormwater discharge. 

• Municipal action plan against floods (2012): Mainly focused on non-structural 

measures (risk awareness, coordination, etc.). 

Currently, there are not specific local regulations related to energy efficiency.  

As a result of the AQUAVAL project, a draft of Municipal Ordinance on urban drainage 

management was elaborated in 2013. This draft explains that each urban development will 

need a Stormwater Management Plan. In addition, Municipality of Benaguasil will promote 

Sustainable Drainage Systems in the future as shown with this Strategic Action Plan.  

This draft ordinance is accompanied with a Stormwater Management Guide where stormwater 

design criteria are detailed for flood protection, runoff reduction and quality volume. As 

explained in Section 4, in the following months this draft is going to be completed to include 

energy efficiency considerations in stormwater management. Therefore, the approval of this 

municipal ordinance is one of the first actions of this Strategic Action Plan.  
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3. LONG TERM VISION AND ROADMAP  

Water demand is continuously increasing throughout the years and, consequently, the energy 

consumption associated to it.  In this document, a roadmap is presented to achieve Benaguasil 

long term vision for enhancing the responsible use of water in the urban water cycle to 

maintain a sustainable urban development. As explained in the E²STORMED Transition Manual, 

this long-term vision has been elaborated in collaboration with the Regional Working Groups 

on Energy Efficiency, which involve the local and regional stakeholders related with water, 

energy and urban planning. 

The long term vision decided for stormwater management in Benaguasil is: 

 

As can be observed, the main focus of this vision is engaging the population in the transition 

process through a more efficient and sustainable stormwater management. This vision is 

aligned with EU Water Framework and Energy Efficiency Directives, since sustainable 

stormwater management protects the receiving water bodies and improves energy efficiency 

in the urban water cycle.  

The roadmap presented in this section is a summary of the strategic actions to achieve this 

long term vision. These actions are described in detail in the Strategic Action Plan in Spanish. 

They are divided in three groups depending on its nature: 

• Short term actions (2015-2020). 

• Medium term actions (2015-2030). 

• Long term (2015-2050). 

Most of these actions are the result of a participative workshop with brainstorming to search 

for synergies with the RWGEE members. This workshop was made on 16th January 2015 in the 

5th Meeting of the RWGEE, with the participation of 10 different entities related with water 

and energy management in the region.  

During this workshop, the participants of the RWGEE were divided in three groups. First, they 

work in the changes needed to achieve the desired vision for Benaguasil, backcasting from the 

future (when the vision is achieved) to the present. Second, they thought about the actions 

“Benaguasil, continuing with its historic relationship with water, engages the 

community to carry on an efficient, sustainable and innovative stormwater 

management: 

• favours water re-use,  

• reduces energy consumption,  

• decreases flood risk and the impact to the receiving bodies.” 
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needed to achieve these changes in the society, forecasting from the present to the future. 

These actions were explained to the other groups at the end of the meeting.  Finally, the 

resulting actions were discussed, prioritized and agreed between all the members of the 

RWGEE in the sixth meeting on 26th March 2015.  

   

Participative workshop to define the actions of the Strategic Action Plan.  

Some of the main actions proposed in this Strategic Action Plan have already been initiated 

within the AQUAVAL and E²STORMED projects, so one of the objectives of the plan is to extend 

them in the Valencian Region and Spain. Therefore, short term actions are mainly focused on 

improving population awareness, technical capacity and stormwater regulations at local level, 

while medium and long term actions are focused on extending these improvements at regional 

and national levels.  

 

Concept of the Strategic Action Plan in Benaguasil for a more sustainable and energy efficient 

stormwater management. 
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This extension of SuDS philosophy to regional and national levels will be accompanied with a 

continuous improvement of stormwater management in Benaguasil, to reinforce its role as 

example for other municipalities and entities. With this purpose, one of the actions is the Plan 

5050, whose purpose is reducing more than 50% by 2050 the runoff discharged into the 

sewers in urban areas already developed in 2015, thanks to retrofitting projects. In addition, 

the municipality will promote the use of SuDS in new urban developments.  
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Plan 5050 for Better Stormwater Management  

Searching for Funding for stormwater management projects, including Public-
Private Agreements 

 

  

Roadmap to improve energy efficiency in stormwater management in  

Benaguasil 

Time 
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Approval of Municipal Ordinance 

Regional Working Groups 

Technical Guide for SuDS Construction and Maintenance 

Brochures and Activities 

SuDS Courses  

Agreements with Other Entities 

Use of Social Networks and website 

SuDS Catalogue 

Monitoring of SuDS infrastructures’ performance 

Dissemination events and conferences 

Citizens’ Award 

Model of Municipal Ordinance 

Stormwater Management Quality Profile 
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Promotion of Regional/National Regulations  

New Urban Areas with SuDS  

SIG Catalogue of SuDS  

Including SuDS in Academic Programs  

Creation of a Regional Committee  

Awareness Campaigns for Population  

Including SuDS in the Construction Prices Databases  
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4. STRATEGY MONITORING AND EVALUATION  

The development of the Strategic Action Plan will be evaluated yearly in meetings with the 

participation of local and regional stakeholders. In this evaluation, the progress towards the 

long term vision and the targets will be reviewed and a document will be elaborated to 

describe this progress.  

Plan monitoring involves collection and analysis of data and information to assist timely 

decision-making, ensure accountability and provide the basis for assessing progress towards 

achievement of objectives and targets (City of Boroondara, 2014). It will help identify if 

adjustments need to be made to strategies, resourcing, and program design. Resources need 

to be committed for monitoring so that it becomes an integral part of the program and project 

cycle. 

This evaluation will be made in an annual report that will describe the new SuDS 

infrastructures built in the municipality and will update the catalogue of SuDS in Benaguasil, 

including their construction and maintenance cost.  

In order to evaluate this process, different monitoring indicators have been defined to 

evaluate the effectiveness of the Strategic Action Plan and the progress towards the long term 

vision. They are presented in the in the following table, and should be reviewed to analyse the 

degree of achievement of each indicator.  

Monitoring Indicator 
Target 

value 
Achieved 

Reduction of runoff volume from urban area already developed 
in 2015 

50%  

People participating in awareness activities: SuDS itinerary, 
dissemination events, local schools visits, pilot SuDS technical 
visits… 

10,000  

Agreements with regional and/or national entities to promote 
SuDS  

5  

Number of news SuDS infrastructures constructed in private 
areas 

50  

Number of news SuDS infrastructures constructed in public 
areas 

20  

Percentage of energy reduction in urban water management 30%  

SuDS included in regional/national regulations, plans, 
guidelines, manuals… 

5  
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