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Introduction




Veolia Environement ...Vision

“our collective ambition is to make Veolia the

benchmark for sustainable growth”
Antoine FREROT - CEO

SUSTAINABLE

GROWTH

“Sustainable growth is that
e which meets the needs of
the present without

compromising the needs of
the future”




Commitment ...
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R & D budget of 150 million
euro

3 research centres

800 experts

200 international partners

Treating wastewater for tomorrow
Biopolymers from sludge

Advances in biotechnology and microbiology
Optimising efficiency

Life cycle assessment

Composting biodegradable wastes

Waste sorting & recycling

CO, capture storage and recovery ...............

Research & Innovatil@




A traditional WWTP ...
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The challenge...

The chal Ienge:- squeezing every last drop of benefit from our WWTP’s
by :-

Reducing energy use

Producing more energy

Recovering resources
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Typical WWTP « for Carbon removal »

Raw

water Preliminary Primary
treatment | [clarification

|

Activated Secondary Effluent
Sludge Clarification
A

A

Sludge Anaerobic Sludge
dewatering digestion thickening Excess Sludge
l Assumptions: 60 g BODs/PE
Sludge Biogas 180 1/d/PE
disposal

Average electricity consumption:
 0.3-0.4 kWh/m?3 or 0,06 kWh/d.pe
e WWTP energy self-sufficient approx.: 50-70%




Carbon Mass Balance of a WWTP

1/3 from the inlet Cis consumed in the water line

CO2
35 g COD/d/PE

0.6 kWh/m?3 Electricity

Raw water

120g COD/d/PE ‘ Secondary

How can we use this C'a”f‘cat‘°”r5g%g%£

potential to improve

r| the energy balance of a P
“ WWTP ? |

in the excess sludge

l Sludge disposal
b is converted to biogas

40 g COD/d/PE |

0.2 kWh/m?3 Electricity

Existing Potential for x2 electricity needs for the WWTP with only half
(0.2 kWh/m?3.d) of the energy potential from Sludge (0.4 kWh/m?3.d)
being used




Step 1 - Process Optimisation
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Wastewater treatment plant
energy use ...

D Pre- Pri
Utilities treatment rimary
Odour 6.5% 2 6% 2.5%

Sludge 6.5%
treatment
11.2%

clarification
8.7%

Biological Treatment
62%




Process optimisation ...

Dedicated sidestream process ...

Screening

Sand, grease

Dedicated
sidestream
treatment

Primary settler

< 5% of N-load

lhickener

AnitaMOx™

Sludge disposal

Dewatering

B Gas holder

CHP




Step 2 — Produce more energy
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Thermal Hydrolysis releases energy stored in sludge

e High Temperature & Pressure (150-190 C & 6 -15 bar)
to “crack” bio- molecules
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THERMAL .
HYDROLYSIS

PRETREATMENT &

" From: HRS-heatexchangers.com

e More bio-active carbon sources available
e Most effective biogas enhancement — more gas + less sludge

e Biosolids Pasteurisation




Classical « LD » concept

T
@ Lysis + Digestion m< ———————————————— :

e Thermal hydrolyis increase’s the biodegradability of sludge
producing more biogas which can be used for steam
production by the boiler and CHP

e Higher sludge volume reduction

e Smaller anaerobic digester




« DLD » New concept

@ Digestion + Lysis + Digestion kv¥e

e Let the biology do the work first!

e THP on digested sludge -> reduces THP design & steam
consumption

e Increase of Biogas production

e Steam produced only by CHP -> electricity production
optimised




New « DLD » on mixed sludge

Conventional

2927 Nm3/d —>  CHP: 273kWe

Y
150 i/l ]
oosia | | gn, M
25 C 50% VM rem 25t/d, 25%
w
\ 3723 Nm3/d — CHP: 347 kWe
10tDS/d LD e 63% VM rem—:‘
25 C 920 m3 12,5t/d, 34%

+25-30% increase in electricity production &

-50% reduction in final sludge volume



Step 3 — Use innovative
technologies

Solutions & Technologies




VWS Biorefinery ...

Replacement of a primary settler by UASB,

Raw
water

Preliminary
treatment

«Carbon Removal Objective »

Biogas

1

Anaerobic Activated Secondary | Effluent
treatment e
UASB Sludge Clarification

Sludge Anaerobic Sludge
dewatering digestion thickening Excess Sludge
Sludge

disposal

Biogas

South Pest treatment works, Budapest, Hungary

® Revenue generated through gate fees

® Biogas production — up by 400%

® Subsequent energy generation — up by 300%

5. Bio-polymers

=)

Electricity consumption reduction from 0.3 to 0.25 kWh/m?
Sludge production reduction to 30%
WWTP self sufficient increase from 50-70% to 100-110%

Primary coagulant subsitute

Production of reso
(biofertilizers, bioplaj

Microchydro power
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OCEAN software tool




OCEAN software tool for assessing energy
efficiency ...

e Veolia has developed a software to enable quick

assessments of ways to improve WWTP energy
efficiency

e at tender phase
e on existing plants

e Based on process design models and plant operational
conditions

e Best scenario
e depending on the thermal energy balance
e depending on the power energy balance
e depending on electricity & fuel costs




OCEAN overview ...

Operation conditions:
% COD, BOD, N loads & flow

Design conditions :

Aeration monitoring Build water & sludge
Flow, Inlet loads treatment lines
COD, BOD, N, P, ) |
Temperature ——

Outlet guarantees

OCEAN

software

Energy balance & l l
savings potential Carbon fooprint

Technological Roadmapping




Water treatment line ...

No stations
Type of pump
Pump control
Pumping Head

Pump

effici_ey’”

Degritting
Sand & grease
removal

Conventional
Lamella
Chemical
addition

Nitrification
Tertiary
settlement
Discfilter

Activated
Sludge
Hybas

BAF




Thickening
Gravity
Centrifuge
Gravity Belt
DAF

Carbon
Footprint
Power value
Transport of
chemicals
Sludge disposal
Green energy

Sludge treatment line ...

Digestion
Mesophilic
Thermophilic
Advanced
digestion
Biothelys

Energy
Management
CHP
Boiler
Onsite use
Offsite use

Dewatering
Centrifuge
Plate Press
Gravity Belt
Drying
Lime
treatment

Side Stream
Treatment
ANITA Shunt
Anita Mox




Raw Influent

Pre - Treatment

Primary Treatment Gravity Thickening

Activated Sludge Digestion Centrifuge

Secondary Clarification Belt Thickening

UV Disinfection

Land Recycle

Treated
Discharge



Existing process energy balance ...

35,000

30,000

25,000

20,000

15,000

10,000

5,000

OPower consumed (kWh/d)
BPower produced (kWh/d)

PLANT 1

Power for each treatment unit
BPumping: 14.7%

OPretreatment: 4.7%

OPrimary treatment: 0.5%

DOSecondary treatment: 63.7%

OThickening: 1.7%

@Digestion: 2.6%

ODewatering: 2.9%

@Drying: 2.3%

DOUtilities: 6.9%

B Self sufficiency level: 44.5%




Raw Influent

l Add centrifuge +
Pre - Treatment BiOthelYS

ess Upgrade
luation Boundary

Primary Treatment Gravity Thickening

Activated Sludge Centrifuge Biothelys®

Secondary Clarification Belt Thickening Digestion

UV Disinfection Centrifuge

,\

Treated - La_nd&ecy&le
Discharge
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Proposed process energy balance ...

35,000

30,000

25,000

20,000

15,000

10,000

5,000

OPower consumed (kWh/d)
BPower produced (kWh/d)

Power for each treatment unit

PLANT 1

BPumping: 13.8%

OPretreatment: 4.5%

OPrimary treatment: 0.5%

OSecondary treatment: 61.7%

OThickening: 3.8%

@Digestion: 3.6%

ODewatering: 5.3%

OuUtilities: 6.9%

B Self sufficiency leve

I: 86.8%




Raw Influent

Pre - Treatment control

Process Upgrade
Evaluation Boundary

Optimised process

Primary Treatment Gravity Thickening

Activated Sludge

Centrifuge Biothelys®

Secondary Clarification Belt Thickening Digestion
UV Disinfection I Centrifuge

Discharge



Proposed process energy balance ...

35,000

30,000

25,000

20,000

15,000

10,000

5,000

OPower consumed (kWh/d)
BPower produced (kwh/d)

Power for each treatment unit

PLANT 1

BPumping: 15.6%

OPretreatment: 5%

OPrimary treatment: 0.6%

OSecondary treatment: 57.5%

OThickening: 4.3%

@Digestion: 4%

ODewatering: 6%

OUtilities: 7%

B Self sufficiency level: 97.8%




Proposed process carbon emissions...

14,000

12,000

10,000

8,000

6,000

4,000

2,000

OCO2 emissions (tCO2eq/year)
BCO2 emissions saved (tCO2eq/year)

CO2 emisions weight by element

BPolymer: 0.7%

ONatural gas: 52.1%

BPower: 44.2%

OTransport: 3%

PLANT 1




Recorded gaps between UCEAN estimation and real

total power consumption (%)

Real values & OCEAN calculations ...
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Conclusions ...

e To ensure future sustainability of our WWTP’s we will
need to optimise energy use and energy production

e Technology is currently available to reduce energy use
and enable us to move towards energy neutral and net
energy generating plants

e Adopting a Biorefinery approach will allow recovery of
inorganic’s and green organic platform chemicals,
further improving sustainability

e OCEAN software provide’s a simple and quick
management tool to assess the impact of process
upgrades and operational changes on energy balance

and carbon emissions
AN




6 g




