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Waste Water - The Untapped Resource
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Our 19th century approaches have
not worked well in many countries

P4 ~780 million without access
“ to improved water

Linear, energy intensive, single quality,
use once and throw away systems

‘All or nothing proposition’
Unaffordable to 2/3 of the planet
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Global change pressures will
icult




Major trends also play

Importany role

4t Industrial Reveloution

Low Carbon Economy: 20-20-20

Circular Economy: Resource miners

Digital Economy: loT and automation



Opportunity to do things differently

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



major change in perspective

productive use of water



Changing our perspective creates
opportunity to do things differently

Productive Use
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Mondi SAPREF RO(x2): Refinery



We need to have a systems
perspective of the water cycle

Groundwater Stormwater/
Rainwater

Surface water

Leakage
management




Exploring alternative urban water
solutions to rapid population growth

Water demand will at
least double until 2035

Governmen ts
for Sustainability




Need to consider non-conventional
resources

The Future of Water
in African Cities

Whyv Waceto Wator?
whny Waste Water?

Michael Jacobsen, Michael Webster,
and Kalanithy Vairavamoorthy,
Editors



major change in perspective

waste as a resource



Changing our perspective creates
opportunity to do things differently

RRR

Energy: electric
(microturbines)
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Energy: Heat, electric
(microturbines)
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IWMI catalogue of RRR business cases
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A 150+ business cases analysed
A 60 cases have idepth analysis
A 20 business models developed

A Testing models in 10 cities 30

International
| Water Management
Institute




Key Partners Key Activities Value Customer Customer

Proposition Relationships Segments
Key Channels
Resources
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Cost Revenue Streams
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Important to understand the business model




Important to understand the business model

Households
and Industry

Raw

P removal and
cost offsetting

N

wastewater

ﬁ

S

Wastewater
treatment
plant owner
or operator

P removal
service

L

Treated
wastewater

S

>

Technology
patent holder

S T Royalty payment

P recovery
service
provider

Selling
struvite

S

Fertilizer
producer /
traders /
users

capital purchase business model OR treatment fee model




Value Proposition

AVlodular P removal system t
recover a nonarenewable
resource with a potentially
high fertiliz e.

ASavings i ) cost from
unwanted P crystallization

Customer Segments

A Treatment plant
operator/municipality

A Fertilizer market (so far
mostly niche markets)

RevenueStreams

A Sales of P technology

A Monthly treatment fees based on P
removal

A Sales of premium grade P fertilizer




Maximizing the recovery of resources

AsSamra Jordon
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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

Value Proposition Customer Segments

ACost effective WWT A Irrigated farmers
AHigh quality wastewater for A City authorities
irrigation A . .
‘ A National energy grid
ACompetit ed clean S
energy

RevenueStreams
A Sale of treated wastewater, compostc

A Sale of biogas energy

A Sale of hydrepower




IWMI Resource Recovery & Reuse Books

[ www.taylorandfrancis.com/books/details/9781138016552/
IMDB [ If] Intranet SaniNews [ TT [ UANews [ UNww [ WQtestkits B

Taylor & Francis
Taylor & Francis Group
Books eProducts

Journals Info & Help

Resource Recovery from Waste

WEDC @) WHOWW

Business Models for Energy, Nutrients and Water

Reuse

Edited by Miriam Otoo. Pay Drechsel

Routledge — 2015 — 640 pages

@ Recommend to Lib|

Waste Composting
for Urban and
Peri-urban
Agriculture:
Closing the
Rural-Urban

Nutrient Cycle in
Sub-Saharan Africa

Wastewater Use in
Irrigated Agriculture

Edited by
Henk de Zeeuw and Pay Drechse!

Cities and
Agriculture

Developing Resilient Urban Food Systems

Pay Drechsel
Manzoor Qadir
Dennis Wichelns
Editors

Wastewater

Economic Asset
in an Urbanizing World
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The Security of ™
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Liveability of Cities
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Irrigated Urban Vegetable
Production in Ghana
Characteristics,

Benefits and
Risk Mitigation
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Edited by
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Closing the output-product gap
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IWMI RRR/ESM Outputs Go-to market products

Greywater and Fecal Sludge v
ferance to West Africa
- Technological Options for Safe Resource
Recovery from Fecal Sludge

3 from Waste through Co-com

.

Intellige
Evidence

Fecal Sludge Management Bt

Resource Recovery:

6 Emerging Cases and Promising Practices

Septage Management and U
Guidelines, Policies and Stra

- W Testing the implementation Potential of
\‘- Resource Recovery and Reuse Business Models
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African Urban Water mgram

f % African Water Facility : Clobal Witer M!
- " Facilité afncalne de Peau M 7 ;
R e—— . ' Partnership Walar Mg

‘/ Mobiliser des s po ur en Afrique

4 years, 12 cities/countries

A Development of conceptual designs + Master Plans TORs
A Awareness raising and capacity building

A Advise on demonstration projects

Inaddition there are discussions-going with World Bank on
requests made from Bangladesh, Mexico, Mozambidiarzania



We' 0 rierting toaarithoonig
machines and factories

Productive Use

t

Energy

Nutrients‘

Reclaimed
non-potable

RRR

Urine

» Brownwater

5, Grey water

Solidwaste

Bioplastic

C



3, TECHNISCHE
i UNIVERSITAT
i DARMSTADT

April 2014: Semizentralized
Resource Recovery Center Qingdao Shiyuan
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CaergyCenter | Blackwater

Greywater

| Dr-lng. Susanne Bieker | Institute IWAR | TU Damstadt, Germany |

IWAR




These perspectives lead to a more
decentralized type of thinking?

Decentralization well suited for:

A Energy recovery (heat recovered
and used close to source)

A Minimizing energy consumption (for
moving water)

A Source separation (to maximize
nutrient recovery)

A Adjusted growth (to deal with rapid
growing cities)

A Increased resiliency (dampens the
propagation of failures)




Look for opportunities to create new
paradigms (not extend old ones)

City Core
Formalised water &
waste system

Outskirts
Demand met by
iInformal systems

J

Growth

—

/

Expansion of existing
system to growing areas

Distributed &
Decentralized




Traditional utilities are proactively
seizing the opportunities  Hamburg

Hamburg WaterCycleM

‘wm,

treated effluent

electricity



Getting of the grid 1- disruptive
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SiyuanCampus
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18,000 students Recyclmg
Comsump. down by 50%

2,500 people; Recycling,
RWH, waste-to-energy
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WATER

« RESOURCES
“ UTILITY:%
~  FUTURE
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Beneficial
Biosolids
Reuse

Watershed
Stewardship

Water Reuse

Community
Partnering &
Engagement

Energy
Efficiency

Energy
Generation &
Recovery

Nutrient &

Materials
Recovery

0 <
R O
SNizaTionaL CO




Choices Before Us

Paradigm Shift

I Spend More for Truly Different
Traditional Sys Approach =

Stay in Lane Try Harder




Thank You

Kalanithy Vairavamoorthy



