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INTRODUCTION:

WHAT WHICH and WHY?
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Natural Treatment Systems

Natural treatment

‘Any type of water treatment in which the process 
of pollutant removal is not aided by the input of 
significant amounts of energy and/or chemicals’

Soil-based and vegetation-based systems
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g y
Drinking water, waste water, storm water, ground 
water, surface water

Natural Treatment Systems

River
Lake Bank Filtration (BF)

Aquifer Recharge and Recovery (ARR)
Drinking water

Ecohydrology (EH) SG WSUD Ground water
Hyporheic zone treatment (HZT)

Aquifer Recharge and Recovery (ARR)

Wastewater
Wastewater treatment plant (WWTP)

Soil aquifer treatment (SAT)
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Stormwater

Wastewater treatment plant (WWTP)

Constructed wetlands (CW)
Waste stabilization ponds (WSP)

“Second 
quality” water SG SUD

SG DWW

Wastewater
~ stormwater
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Bank Filtration (BF), Infiltration (ARR) and Soil 
Aquifer Treatment (SAT)

WWTP

5(Source: Kuehn, 2003)

River bank filtration (RBF)
Lake bank filtration (LBF)

Aquifer Recharge and Recovery (ARR)
Soil Aquifer Treatment (SAT)

Waste Stabilization Ponds (WSP)
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Ho Chi Minh City, Vietnam
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Analândia, SP, Brazil, potable water

Constructed Wetlands (CW)

Saxby, UK, domestic wastewater

7Tielt-Winge, Belgium, domestic WW

Ecohydrological techniques

Floating islands

Controlled flooding area
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Specific Advantages of Natural Systems

Natural and Sustainable Treatment
A Multi-Objective (≈Contaminant) Process
R l f T bidit d S d d S lidRemoval of Turbidity and Suspended Solids
Removal of Biodegradable Organics

Bulk Organic Matter
Trace Organic Compounds

Removal of Microorganisms
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g
Removal of Nutrients (to varying degrees)
Low Investment and Operation Cost
Ancillary benefits
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SWITCH CONTRIBUTIONS
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Work packages involved

WP 3.2 – Safe water reuse
Soil Aquifer Treatment (SAT), Engineered Artificial Reservoir (EAR), 
Aquifer Storage and Recovery (ASR)

WP 3.3 – Urban water supply and use – other 
productive uses

Constructed Wetland (CW) with Electroflocculation (EF); SAT pre- and 
post-treatment (from secondary effluent)

WP 5.3 – Natural systems and the urban water 
cycle

Bank filtration (BF), Artificial Recharge and Recovery (ARR), 
Constructed Wetlands (CW), High-rate stabilization ponds (WSP), 
Hyporheic zone treatment (HZT), Ecohydrology measures (EH)

♦Development of Design Guidelines, Nomographs, 
Software, Decision Support Systems for Application

What Should be done to Promote 
Natural Treatment Systems?

♦ Including, and Officially Recognizing Natural-System 
Technologies for Water and Wastewater Treatment

♦ Information Dissemination: Making Design Engineers, 
Planners and Educators aware of the Potentials of 
Natural-System Technologies (training and capacity
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Natural-System Technologies (training and capacity 
building; demonstration projects)

♦Networking among professionals involved in Natural-
system Technologies (at regional and national level) 
for information sharing and collaborative research
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♦PhD Andrew Maeng – guidelines for BF

Development of Design Guidelines, Decision 
Support Systems etc. for Application
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Development of Design Guidelines, Decision 
Support Systems etc. for Application
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♦Research by Mekorot

Development of Design Guidelines, Decision 
Support Systems etc. for Application

Reclamation

Secondary 
effluent

well

SAND FILTER
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SAT fields

NF

filtrate

brine
reservoir

Development of Design Guidelines, Decision 
Support Systems etc. for Application

♦PhD Alberto Galvis – Technology selection model
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Including and Recognizing Natural-System 
Technologies for (Waste)Water Treatment

♦ Accra workshop (April 2007)  literature reviews!
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Natural treatment systems
• Demonstration in the 

Kpeshie Lagoon Area
• Documentation Centre
• Student Research

Including and Recognizing Natural-System 
Technologies for (Waste)Water Treatment

♦ Cali activities: study on wastewater management options

• CALI MUNICIPALITY

• WATER RESOURCES

• DRINKING WATER SUPPLY

• SEWERAGE SYSTEM
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• WASTEWATER TREATMENT

• SOLID WASTE MANAGEMENT

• FUTURE URBAN EXPANSION AREAS 

• INSTITUTIONAL FRAMEWORK
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Information Dissemination

♦Literature reviews

♦Training♦Training
♦ SAT workshop in Israel
♦ Natural treatment systems workshop in Ghana
♦ Workshop NTS planned in Cali (2009)
♦ Workshop SAT planned in Accra (2009)
♦ Development of online course
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Information Dissemination
♦Demo activities in Lodz – Sokolowska river
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Information Dissemination
♦Demo activities in Birmingham – HZ treatment

21

Contaminant

Information Dissemination
♦Demo activities in Belo Horizonte – Creek revitalization

3000 m² pre-
treatment, ponds Sketch of the proposed 

treatment facility.

6000 m² treatment  
subsurface flow
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10 000 m² first flood 
expansion space 

leisure, play 
ground, alleys, 
public access 
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Tomorrow’s presentations
09:30 Diederik Rousseau (UNESCO-IHE): How Can Natural Systems 

Contribute to Achieving the Required Paradigm Shifts in IUWM?

09:45 Marcos von Sperling (UFMG): Setup of an In-stream Treatment Facility 
for Urban Creek Revitalization - Belo Horizonte Brazilfor Urban Creek Revitalization Belo Horizonte, Brazil

10:05 Fernanda Aller (University of Birmingham): Mobility of Viruses in an 
Urban Sandstone Aquifer

10:20 Mike Rivett (University of Birmingham): The SWITCH Hyporheic Zone 
Test Site, Birmingham: Overview of Baseline and Extraction Test 1 data

11:00 Avi Aharoni (Mekorot Water): Alternative Hybrid UF-SAT or SAT-NF 
Treatments to Upgrade Effluent Quality

11:20 Andrew Maeng (UNESCO-IHE): Bank Filtration as a Robust and 
Effective Barrier for Bulk Organic Matter and Organic Micropollutant 
Elimination

THANK YOU !
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d.rousseau@unesco-ihe.org
g.amy@unesco-ihe.org


