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Veolia’s approach on Resilience

The Veolia’s resilient approach 
ensures that cities can 

perform effectively in the 
future. 

Cities are equipped, organized 
and skilled to adapt and 

anticipate/overcome major 
risks.

VEOLIA’s core competences

VEOLIA’s contributions
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Circular Economy is a shift in our way to think 
the way we do business

3Circular Economy committee – 18/03/2015

“A circular model based on reusing resources, regenerating 
natural capital, and designing for reuse”.

Rethink and redesign, reduce, reuse, recycle, dispose
Source: EMF



1. Circular economy and water: Reuse



Recycling wastewater in Windhoek, Namibia

Context
• Average rainfall 250 mm/year

• 83% of this water evaporates because of 
the heat

• 1% filters down into the groundwater

• Groundwater = 40% of the country’s 
requirements

• City suffers from chronic water shortage

Water consumption must be regulated

Veolia’s solution
• Veolia and its partners have managed a 

potable water treatment plant in 
Goreangab since 2002

• The facility purifies large volumes of 
treated wastewater coming from the 
nearby wastewater plan

• It produces drinking water for nearly 
300.000 inhabitants

Windhoek is one of the only cities in 
the world to recycle its water for 

domestic use, and the only one to 
do so on this scale
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Case study Windhoek, Namibie
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2. City resilience
to withstand water shocks and stresses



UNISDR : United Nations International Strategy for Disaster Reduction
The Human Cost of Weather related Disasters
1995-2015 ( report issued on 20/11/2015)
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UNISDR : United Nations International Strategy for Disaster Reduction
The Human Cost of Weather related Disasters
1995-2015 ( report issued on 20/11/2015)
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UNISDR : United Nations International Strategy for Disaster Reduction
The Human Cost of Weather related Disasters
1995-2015 ( report issued on 20/11/2015)
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Floods



Two different flood situations…
… with the same kind of solution :
Risk control by a good regulation of flows

 Floods from rivers and other water courses from the 
hydrological system

 Flood from overflow from urban sewerage system, also 
called “urban pluvial flooding” 
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How to help 
extend the return period 

of rain "limit" (tipping point) 
with a good flow management ?



Copenhaguen



Copenhaguen: STAR Utility Solutions PREACT

Fore
ca

st

Rainfall forecast 
as mean intensity for

sub-catchment

Rainfall forecast 
as mean intensity for

sub-catchment

Rainfall forecast 
as mean intensity for

sub-catchment

Stochastic 
state 
estimation

Forecast

Rain forecast
(per sub‐catchment)

di
ur

na
lv

ar
ia

tio
n

in
di

re
ct

ru
no

ff

pr
ec

ip
ita

tio
n

sl
ow

ru
no

ff

flow measurement

sa
tu

ra
tio

n 
st

or
ag

e

normal
potential
evaporation

di
re

ct
ru

no
ff

snow storage

daily temperature

di
ur

na
lv

ar
ia

tio
n

in
di

re
ct

ru
no

ff
in

di
re

ct
ru

no
ff

pr
ec

ip
ita

tio
n

sl
ow

ru
no

ff
sl

ow
ru

no
ff

flow measurementflow measurement

sa
tu

ra
tio

n 
st

or
ag

e

normal
potential
evaporation

di
re

ct
ru

no
ff

di
re

ct
ru

no
ff

snow storage

daily temperature

Runoff
model

flow  
measurement

flow
forecastradar

data
raingauge
data

14



Copenhaguen: STAR Utility Solutions 
Sewerflex
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Calculate risk at each section:
• forecasted flow
• storage filling
• connected area
• anticipated impact (prioritisation)
• transport capacities
• treatment capacity

We use a genetic algorithm 
to find the flows that 
minimize the total risk.

The genetic algorithm is a mathematical search engine use to find the optimal 
flows within the network that minimise the total risk of overflow.



Copenhaguen: STAR Utility Solutions
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Capacity in 
wet weather operation

Capacity under 
normal operation

Wet weather operation
without radar forecast

Wet weather operation
with radar flow forecast

Avoided 
overflow

Inlet 
flow

Inlet flow

Time

Avoid combined sewer overflow
(flow forecast + wet weather operation) + integrated real time control



Copenhaguen: STAR Utility Solutions
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Event CSO volume [m3] 
without STAR Utility Solutions ‐ Sewerflex
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Copenhaguen: STAR Utility Solutions SURFF
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2D surface model

1D network model

Numerical Weather Model
Forecasts

Re‐calculation of flood forecast once every hourRe‐calculation of flood forecast once every hour



Copenhaguen: STAR Utility Solutions SURFF
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• Flood forecast during extreme 
wet weather events

• Know where floods will occur 
before they happen

• Contingency action (road 
closures, barriers, sms etc.)



Catastrophic flooding in The Bièvre Valley
(France)

201973 1982



The Bièvre : Guard against risks of flooding
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o Two additional reservoirs with a 
capacity of 64.000 m3

o Creating a remote management 
system and dynamic and 
automated hydraulic control

o + Soil sealing control strategy in 
order not to increase runoff in the 
valley



The Bièvre : Automated management system
No more major flood since its implementation
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No major overflow :

o 6 rainy events since 1995
o including the two extreme 

rainfalls of 2001

On July 6, 2001, it fell 55 mm in two hours in the valley



Bièvre Valley, Municipal, RESILIENCE
SIAVB Syndicat intercommunal pour l’assainissement de la vallée de la Bièvre
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Natural disasters



Location of Minamisanriku City
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Destroyed drinking water treatment plants
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About 98% of the city’s production capacity were destroyed.



Damage to the distribution pipelines
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About 65km out of 230km were destroyed



Veolia group’s support for the recovery effort
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Veolia water’s subsidiaries
- contracted since 2009
- drinking water facilities operation, customer services and
network management

Veolia group’s activities in the water supply recovery effort



Aquaforce 5000 units
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Mobile water treatment system for emergency rescue



Desalination units
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2 RO units (1,300 m3/d) were installed to remove
the high salt concentration from the groundwater

Installed RO 
units
in 
Minamisanriku



Acts of terrorism



The RAID and Veolia secured Nice drinking
water network during major sport event
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Context
For the Francophonie’s Games 2013  in Nice,  
an outstanding feature of monitoring and 
securing the water quality has been deployed:

• Integration of the operational device (RAID 
and DCI-IT), specialized against different 
threats: Nuclear, Radiological, Biological, 
Chemicals

• Security of events and citizens

• Tested at the Shanghai World Expo and 
validated to London Olympics

Veolia’s solution
• ENDETEC- Kapta ™ unique 

technologycomposed by intelligent and 
autonomous sensors for energy 

• Sensors were spread over the network in 
the hotspots identified by the RAID and 
DCI-IT

• The Kapta ™ probes allow continuous 
measurement of the critical water quality 
parameters as recommended by the World 
Health Organization : pressure, chlorine , 
temperature and conductivity

• A 24h/24 real time monitoring is provided 
by experts from Veolia



Conclusion:
Towards new business models

built on solutions 
to address resilience issues



Resilient City : a response to Cities’ needs
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Efficiency

Quality of life

Cities’ challenges
Cities’ expectations 
about « resilient » 

solutions

• Demography
• Climate
• Demography
• Climate

• Economy
• Politics
• Economy
• Politics

Market trendsMarket trends

Attractiveness

Competitiveness

Sustainability

Economic development within
cities that has to face 

growing impact of climate
changes

Safety

AXA&VEOLIA Value proposition 03112015

Robust infrastructure

Resources conservation

Flood management

Critical energy supply

Heat waves mitigation

Critical event management

Veolia’s value 
proposition

Recovery
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Focus on Veolia’s competences
in Infrastructure & Environment

Expertise 
summary

Case Studies

Urban Pulse: 
A tool easing 
citizens’ lives

Smart Water 
Box:

A centralized 
hypervision
platform and 
dedicated 
modules

A large range 
of flood 

mitigation 
solutions

An example of 
alternative 
solution:

Wastewater
recycling for 

potable purposes
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Focus on Veolia’s competences
in Health & Wellbeing
Housing 
challenges 
and urban 

rehabilitation

Expertise 
summary

Healthcare 
systems 

challenges 
answered

• Veolia campus
• Veolia Foundation 
• Social  incubators (Mexico, Lyon, Toulouse)
• Support microcredit programs

Case Studies

Veolia 
drinking 
water and 
waste water 
value chains

REUSE: An 
alternative to 
irrigation, the 
example of 

Braunschweig

Management 
of energy 

risks
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Focus on Veolia’s competences
in Economy & Society
Expertise 
summary

Case Studies

A concrete 
example: 

The PIMMS, 
essential tool 
for social 
mediation 

Lulu dans ma 
rue: 

a promising 
initiative 

leading the way 
forward

Some 
concrete 

action leading 
the circular 
economy

Peer 
Performance 
Solution: the 
example of 

New York City
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Focus on Veolia’s competences
in Leadership & Strategy

Expertise 
summary

Case Studies

Veolia and 
Insurance Cies
partnership for 

risk 
management

Forcity
initiative for 

urban 
modeling

2EI: 
a global 

approach for 
urban 
strategy

Veolia 
engagement 

toward 
multi‐

stakeholders
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