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Making Progress in the 
Urban Water Sector



the challenges



Our 19th century approaches have

not  worked well in many countries

~780 million without access 

to improved water

~2.5 Billion without access 

to improved sanitation



85% of wastewater is NOT treated
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Having treatment plants doesn't 

mean they work and do their job!



https://www.flickr.com/photos/sharadaprasad/

What happens when the pit is full?

6.2.1 – safe managed sanitation



Global change pressures will 

make things even more difficult



Source: World Bank (2010)  World Development Report 2009 Reshaping Economic Geography , second edition, pp. 35

Opportunity to do things differently



status quo not an option



We require a level of leadership and 

innovation unprecedented in our history

deep uncertainty associated 
with global change pressures

We live in the ‘now’ 
Decisions need to be made today about 

our aging & outdated infrastructure

complexity in transitioning to 
integrated one water solutions

ChSt & AcSh
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Changing our perspective creates

opportunity to do things differently



We need to have a systems 

perspective of the water cycle

Surface water

Demand 
management

Leakage 
management

Stormwater/ 
Rainwater

Black water

Groundwater

Grey water

Desalination



Modelling allows us to connect 

all flows with productive uses
SURFACE WATER/GROUNDWATER/DESALINATION)

WATER SUPPLY

COMM/DOM/IND/USE
IRRIGATION

GREYWATER REUSE

WASTEWATER TREATMENT

RECEIVING BODY (SUSRFACE/GROUNDWATER)

RAINWATER/ 
STORMWATER
HARVESTING

POTABLE WATER

RAIN/STORMWATER

GREY WATER

BLACK WATER

KEY

RECLAIMED WATER



Urban/Peri Urban
Energy & Industry

Ecosystems Agriculture

GI reduces energy 
for water

Flood Mitigation, 
GW Recharge

Pollution Reduction

Co-digestion 
(Biogas Production)

Reused Water

Water Efficiencies (+) 
Carbon 

Sequestration

Water Efficiencies (-) 

At watershed level also ‘system of systems’ 





Energy: electric 
(microturbines)

Energy: Biogas, bioelec, 
biofuels, MFC

Energy: Heat, electric 
(microturbines)

Nutrients: P & N

Nutrients: P & N

Resource Recovery 
& Reuse (RRR)

Changing our perspective creates

opportunity to do things differently



Maximizing the recovery of resources

As-Samra, Jordon

http://www.google.nl/url?sa=i&rct=j&q=irrigation+parks&source=images&cd=&cad=rja&docid=c1XzU4okAPoL2M&tbnid=PGPTjRAXr1JRqM:&ved=0CAUQjRw&url=http://www.aquaunderground.com/index.php?page=sprinkler-installation-repair&ei=M8idUc6jCceOrQePw4CADQ&bvm=bv.46865395,d.dGI&psig=AFQjCNHj8jOscxK1Vt0g9b9NnFOxg5vkow&ust=1369381244071585
http://www.google.nl/url?sa=i&rct=j&q=activated+sludge+compost&source=images&cd=&cad=rja&docid=9XmXDnb_fm1r5M&tbnid=1-LyKSNY5YHiEM:&ved=0CAUQjRw&url=http://www.prwatch.org/news/2011/05/10700/dont-be-duped-sewage-sludge-industrys-compost&ei=scedUeuAH4r_rAf15YDADA&bvm=bv.46865395,d.bmk&psig=AFQjCNFo_iXei_aqAWcjFe_mSAnKq5h4pg&ust=1369381091004740
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Structure
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Important to understand the business model



Small scale nutrient recovery, Durban

Fecal sludge into safe fertilizer: LaDePa machine 

Fecal Sludge

Medium-wave

Infrared

Radiation

Save Pellets



Important to understand the business model



Productive Use RRR

Grey water
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We’re starting to talk about 

machines and factories



Blackwater

Greywater

Energy-Center

Foodwaste



These perspectives lead to a more 

distributed type of thinking?

Distributed systems well suited for:

• Energy recovery (heat recovered and 

used close to source)

• Minimizing energy consumption (for 

moving water)

• Source separation (to maximize 

nutrient recovery)

• Adjusted growth (to deal with rapid 

growing cities)

• Increased resiliency (dampens the 

propagation of failures)



1990                  2010                2020                 2030                  2040                  2050

We need adaptive/flexible  smart systems 

for an uncertain world



Hamburg WatercycleTM

Hammarby Sjöstad

12,000 people, Recycling, 
waste-to-energy

Siyuan Campus

18,000 students, Recycling, 
Comsump. down by 50%

Getting of the grid – disruptive

Battery Park City NY

10,000 people, 
Recycling, RWH, CHP



We require a level of leadership and 
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deep uncertainty associated 
with global change pressures

We live in the ‘now’ 
Decisions need to be made today about 

our aging & outdated infrastructure

complexity in transitioning to 
integrated one water solutionsWe live in the ‘now’
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our aging & outdated infrastructure



Water utilities are conservative and resistant 
to change – Yes but for rational reasons

• Risk averse due to public health concerns

• Tight budgets that must be spent carefully

• Many upfront costs to procuring innovation

• New approaches need newly trained staff



Source: Cambi
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Spreading innovation takes time



Myth - water sector slow moving & presents few 
opportunities to introduce major innovations

Hare 35 - 50



Need to think of horizontal technologies 
and then manage them appropriately



Minimize carbon demand 

in side-stream 

deammonification system

Short-cut N removal:

Nitrite shunt/ mainstream 

deammonification

Minimize carbon 

demand and 

increase capacity 

with mainstream 

deammonification

Maximize energy 

recovery in 

Cambi/ MAD

DC Water’s Innovation Focus: Intensification and 
Resource Recovery

Maximize carbon 

capture in chemically 

enhanced primary 

treatment and high-

rate activated sludge

Intensification

factor

Resource 

savings

3-5
60% aeration

100% methanol
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2-4

50% hauling cost

Improved elec. 

production
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savings

1.5-2.5

10-30% aeration

Increased energy

recovery

Smart Systems

Sensors & controls 

optimize 

processes

Smart 

Systems

Controls for 

alternate 

processes

Smart Systems

Controls for 

carbon 

redirection



R&D & innovative 

technology providers 
Water Utilities

Bridging science to practice 

Bridging 

the chasm



IWA Specialist Groups can be a catalyst

Water sector self-hypnotizes itself to 
change through dialogue and data

Opinion leaders

Researchers

Practitioners

Tech providers



Principles for water wise cities

Regenerative 
Water Services

Water Sensitive 
Urban Design

Cities & Watershed 
Stewardship

Water Wise  
Communities



37

WHY CITIES ENDORSE?

https://siwi2.sharepoint.com/sites/team_seminars/Shared Documents/2018/IWA seminar - 20 nov/PP/Tokyo Signing Ceremony Video_v2.mp4
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WHY CITIES ENDORSE?

▪ MOBILISE

Rally urban stakeholders around a shared vision 

▪ LEARN

Be part of a network to exchange lessons learned

▪ SHARE

Show the rest of world the things they do well 
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WHY PROFESSIONALS ENDORSE?

▪ CHAMPION

Rally urban stakeholders around a shared vision 

▪ BE AGENTS OF CHANGE

Accelerate the transition, through their work 

▪ LEARN

Be part of a network to exchange lessons learned

▪ SHARE

Contribute lessons learned to the IWA Network
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NEXT STEPS?

▪ Foster Knowledge Exchange

▪ Use the Principles to mainstream a “City Water Language” in 

partnership with global and regional City Networks

▪ Develop intelligence on actions/ solutions by and for cities structured 

around the Principles 

▪ Activate Actors of Change

▪ Further develop partnerships with IWA members to be champions who 

accelerate the transition to water-wise cities by influencing actors of 

change

▪ Support IWA members in their implementation of innovative solutions to 

address their water challenges
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CITY WATER STORIES 



Thank you!

Follow @IWAHQ on Twitter and share your urban water vision using #WaterWiseCities

IWA-Connect Group: Cities of the Future


