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Water treatment: Technological or biological?
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Physico-chemical water treatment technologies

• Removal of wide array of components
• For removing pathogens 
• For desalination 
• For micropollutants removal
• No start-up times 

• Downsides:
• Production of concentrate streams
• Expensive and with high energy demands
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Water treatment: Natural treatment options?
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Water treatment: Natural treatment options?

Constructed wetlandsSoil infiltration
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Natural treatment options

Biological treatment
• Makes use of natural resources: bacteria, plants, soil 
• No production of concentrate streams 
• Removes micropollutants, nutrients and organics 
• Cheaper and more sustainable for the environment 
• No production of concentrate streams 
• Potential for engineering?

But
• Longer start-up times
• Slower treatment
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Time and legislation are 2 important inhibiting factors

• Governments have a time-limited mandate à changing laws
• Large industries prefer to invest and have quick results
• Environmental laws are unclear or do not keep up with scientific insights

• Infiltration water quality regulations
• Unclarity about stimulating microbial degradation of native microorganisms
• Unclarity about adding known degrading microorganisms

But
• Is technical treatment sustainable in the long run?
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Cost-Effective Circular Water Strategies: 
Unlocking Greater Benefits

• Financial benefits ≠ economic benefits
• Consistent economic valuations to value

economic benefits of CEW and price
externalities

• The value created by circularity is usually
local and stays within the community

• Communicate those values to policy-
makers and integrate them to the
decision-making processes:

Ø Improve decisions impacting water
Ø Invest and innovate
Ø Educate and raise awareness

Value types of water within the total economic value approach, adapted from Pascual et al., 2010

Water is fulfilling multiple ecosystem services, that are associated 
with multiple values

Noelle Lasseur, WUR
Noelle.lasseur@wur.nl



AquaConnect

Enhancing Economic Attractiveness: Adapting 
or Creating Instruments for CEW Strategies

• Adapt the existing tax system to incentivize
circular practices

• Implementing tradable permits
• Facilitate investments by providing support for

R&D or offering subsidies for CAPEX
• Adjust pricing mechanisms to reflect all costs

and benefits
• Establish a market for innovative circular

products, starting with niche offerings
• Establish standards for the quality and safety of

reused water and products / put a certification
scheme in place

• Establish cooperative agreements to mitigate
financial investment risks

Legislative and regulatory instruments
Law or regulation setting standards

Economic and fiscal instruments
Taxes, incentives, permits market

Agreement-Based or cooperative instruments
Public-private partnerships
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Discussion-points

• How do you measure the long-term sustainability and resilience of circular water management 
systems in your projects?

• Do you use water valuation methods or account for external costs and benefits when evaluating 
circular water projects?

• What external costs and benefits do you believe should be integrated into the economic analysis of 
current projects?

• Which economic policy instruments do you consider most pertinent for promoting and improving 
circular economy of water?
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Conclusions
• Effluent reuse technologies are available and are continuously developed
• These technologies can be applied at different scales
• Tools are available to match supply and demand and identify hotspots

Discussion
• Who has experience with centralized or decentralized effluent reuse?
• Which technological or natural treatment was applied?
• What was the purpose/application of produced water (irrigation, use in cities, industrial, etc)?
• What were your experiences with the treatment technology (successes and challenges)?
• How to identify the scale / locations?
• Recommendations?

Break-out session
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AquaConnect
Key technologies for safeguarding regional water provision in fresh water stressed deltas
www.aquaconnect.nu

Prof. dr. ir. Huub Rijnaarts
Department of Environmental Technology

Wageningen University & Research
Huub.rijnaarts@wur.nl 
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AquaConnect : Local reinforcement of water storage capacity and water supply

• Local system-design: circular smart water-grids
• Alternative sources for water supply 
• Decreased water withdrawal/increased infiltration
• Grey and green water infrastructure connected

• Key technologies for smart water-grids: 
• Digital technologies
• Fit-for-purpose water treatment technologies 

• Water-governance:
• Essential voor social-technological innovation

Waste water

Rain water

AquaConnect



AquaConnect: a large interdisciplinary research consortium

AquaConnect

• Budget: ± 6.2 M€

• Funding: 
• NWO, via ministery of Economic Affairs
• Co-financing by end-users

• Start: September 1st, 2021

• Duration: 4.5 years

• Researcher positions: 13 PhDs and 5 postdocs

AquaConnect



AquaConnect: Scientific research 
in 5 thematic work packages

37+ stakeholders!

Waste water
Rain water
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Impact through AquaConnect integrating 
themes
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Integrating 
AquaConnect 

theme

Outcomes 
PhD 

research 2

Demonstration

Support 
research 

institutes & 
consultancies

In-kind 
contribution 
organisationsOutcomes 

PhD 
research 3

Outcomes 
PhD 

research 1

• The digital water grid

• The regional water system

• Alternative water (re)use: Risks and 
quality requirements

• Management of concentrates / residual 
streams

• Legal and economic boundaries and 
opportunities

• International outreach



Management of 
concentrates 

PhD WP4: 
Development 

of new 
membranes

PhD WP3: 
Biological and 
chemical risk 
assessment

PhD WP2: 
Impact of 

concentrate 
disposal on 
fresh/salt in 
subsurface

PhD WP5: 
Future 

legislation for 
concentrate 

disposal
PhD WP6: 

Centralized vs. 
decentralized 
concentrate 
production
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After AquaConnect, we have:

• BASIS:  Digital models of local smart water grids 
• Water system (nature) en water chain (technology) connected
• Risk-evaluation and mitigation connected to legislation and technology 
• Demand and supply of alternative water sources connected

• SMART tools voor optimalization of smart water grids
• Design, operationalization and management 

• SUPPORT BASE: Tools for governance and participation in smart water grids
• Innovation in legislation, perception-management, public participation

• EXAMPLES of physical smart water grids in 4 NL demonstration regions
• Infrastructure connected to water treatment technology
• Demand and supply in quantity and quality matched between user and producer

>>>> National and international upscaling

AquaConnect



 Our AquaConnect vision: 
Regional smart water-grids at the base of a water-transition
  www.aquaconnect.nu 

West-NL East-NL

http://www.aquaconnect.nu/

