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Water-Smart Society:

• a society in which the true value of water is recognised 
and realised;

• all available water sources are managed in such a way 
that water scarcity and pollution of water resources are 
avoided;

• Water and resource loops are largely closed to foster a 
circular economy and optimal resource efficiency, 

• the water system is resilient against the impact of 
climate change events.

• A society in which all relevant stakeholders are 
involved in the governance of our water system.

Challenges:
• Water scarcity
• Pollution of the environment
• Adaptation to climate change and extreme events

Water Europe Water Vision



1. Multiple Waters

2. Digital Water

3. Value in Water

4. Hybrid Grey-Green 

Infrastructure

WE Innovation Areas



WE Water Vision Leadership Teams



Circular Water
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2020

Fertiliser Regulation 

(STRUBIAS) 

Approval

New Circular Economy 

Action Plan (CEAP)

Adoption

Q2/ 2020

Water Reuse 

Regulation 

Approval

Q4/ 2020

Drinking Water Directive

Approval

Resilience of Critical Entities 

Revision

2020-2021

Bathing Water Directive

Evaluation

Sludge Directive

Evaluation

Urban Waste Water 

Treatment Directive 

Impact Assessment

Energy Efficiency and

Renewable Energy Directives

Evaluation

Crucial years for water (and energy) EU policies







Definition of energy efficiency
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Electricity

m3 + COD + N + P + E. Coli + sludge

+ Natural Gas+ Diesel + Chemicals

WWTP energy efficiency cannot be 

described by a single indicator!

converted into primary energy by CED method



Enerwater project

The main objective was to develop, validate and to 

disseminate an innovative standard methodology for 
continuously assessing, labelling and improving the 

overall energy performance of Wastewater Treatment 
Plants (WWTPs). 



THE FINAL GOAL

Universally understood energy label:

Water Treatment Energy 
Index (WTEI)

Standardized: to allow sound comparisons between 
different plants and operators

Generic: adapted to different typologies of WWTPs

Open: anyone must be capable of using it and 
understand how the results are obtained



Enerwater KPIs



Enerwater methodology overview



Different needs, different data…

Energy consumption 

data

Operational data

Objective of the 

analysis

Energy sources 

Addition of chemicals

Sampling + analysis 

Legend:

 - Disaggregated online data from energy 

meters on site

- Per section influent/effluent analyses

- Energy benchmarking 

- Diagnosis

Primary sed. Second. sed. 
Tertiary treatment 

Treated 
 effluent 

Sludge  Sludge  Large  
items 

Grit  

Screens 
Grit  
chamber 

Biological  
treatment 

Advanced  
treatment 

Energy (biogas, etc.) Sludge 
stabilization 

Stage 2: 
Primary 

treatment  

Stage 3: 

Secondary treatment  
Stage 4: 

Tertiary treatment 

 

Stage 1: 
Pre-treatment 

Sludge  

Sludge processing (thickening, dewatering)  

Sludge processing (thickening, dewatering)  

Stage 5: 
Sludge 

treatment 

Sludge disposal or re-use 

Wastewater 
influent 

Return 

liquors   Stage 6: 
Return 

liquors 
treatment 

Stage 7:Odour treatment 

gy consumption - Aggregated energy consumption from energy 

bills

- Routine influent/effluent analyses

- Energy benchmarking

RAPID AUDIT DECISION SUPPORT



The ENERGY PATHWAY 
(to deliver circular economy)

Current TRL = 8-9

but
WATER-ENERGY-CARBON NEXUS!



Case Study:
Energy and Carbon footprint vs. Product Water Quality

Neethling et al (2011) Proc. WEFTEC



Energy positive in full scale: how?

• Upstream diversion of more carbon to 
anaerobic digestion

• Separate short-cut treatment of the reject
water

• Energy-efficiency in the mainline (e.g. short-
cut (via-nitrite) processes)



Strass WRRF: energy positive since 2005  

In 2011:
- 250 000 PE
- 37 000 m3/d 

Inverno
- 23 000 m3/d 

Estate



Energy positive evolution: H2020 POWERSTEP

POWERSTEP modules

1- in mainline WWTP for A-stage (C extraction) 
2- in mainline WWTP for B-stage (N removal)
3- reject water for N- removal or N-recovery
4- for best biogas valorisation

www.powerstep.eu



Odense WRRF >> energy positivity of 150 percent



Resources from wastewater



Energy-Water-Materials Pathways

www.ultimatewater.eu



ULTIMATE: indUstry water-utiLiTy symbIosis for a 

sMarter wATer society
ITALIAN CASE STUDY >> ARETUSA-ROSIGNANO

www.ultimatewater.eu
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