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* How  Veolia as a water company facing 
COVID-19-related issues?
* What were the business impact of Covid 19 
for the Water company like Veolia

Q1. Veolia & Covid-19 
pandemic
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ACKNOWLEDGEMENT
Partners & Veolia BUs WW… and more coming soon
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“No one can whistle a symphony. It takes a whole orchestra to play it.” H.E. Luccock

Many thanks to European Commission, the different authorities and especially to 
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“The sewer is the conscience of the city. 
Everything there converges and confronts 
everything else. In that livid spot there are 
shades, but there are no longer any secrets.”

Victor Hugo
The Intestine of Leviathan, Les Misérables 
(1862)

Back to the 
Sewer
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1870-1914

Developing the basic treatment 
processes: primary settlement, 

biological filters

1965-2000

Process refinement towards 
standards dictated by 

environmental protection.

1848

The first sewer network begun 
in Hamburg: the start of the 

sanitary enlightenment ages

2000…

WWTPs of the future from 
treatment plant to (system) 

service provider (energy, 
reuse, fertilizers)

1914-1965

The age of process 
development: activated sludge

Vth - XIXth 

The Sanitary dark ages: 
Cholera and plague broke out, 

killing 25% of the European 
medieval population

2001

Conception of the WBE: Idea by 
Daughton (2001) and first WBE 

study achieved by Zuccato 
(2005)

THE SANITATION TIMELINE
The history of wastewater treatment through the ages

2020-2022

Sars-Cov-2 global pandemic. 
Wastewater based 

epidemiology (WBE)

On December 14, 1853 , The 
Compagnie Générale des Eaux 
(CGE) is established by imperial 
decree (Veolia)

What’s next

P.F. Cooper “Historical aspects of wastewater treatment“, 2001
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THE COVID-19 and VEOLIA activities
Veolia Purpose, the essentials services and workers protection

What are the priorities during the pandemic for WATER sector?
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What are the technological innovations you 
have developed to handle this new 
environmental issue?
Lessons learned?

Q2. Science, 
Technology, Innovation 
in the time of Covid-19
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Qiagen website

❖ From RTqPCR to dPCR

❖ Test of on-site equipments

Science, Technology and Innovation in the time of Covid-19
Lab Automation & Digitalization

https://www.qiagen.com/es-es/applications/digital-pcr/beginners


Beyond Covid19 - June 2022 IRE 

Dashboard

Flow

Epidemiological 
Data

SCADA Results from the lab

[SARS-CoV-2]

[BOD5]

Rainfall 
(weather.veolia.com)

Health 
Authorities

Local Processing

Standard Tables

Science, Technology and Innovation in the time of Covid-19
Data Transfer & Dashboarding Automation
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Science, Technology and Innovation in the time of Covid-19
HUBGRADE, Veolia Digital Solutions
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Next Sequencing Generation NGS Technology for a new vision of the WCE/WBE(sewer) as an “One Health” Observatory
○ Detection of unknown & unexpected virus biomarkers, check for sequence stability, Identify new variants
○ Selection of reliable biomarkers for routine monitoring (PCR detection)
○ But mainly available for R&D purposes, need highly skilled people & human health experts, too expensive for routine

monitoring.

LEVEL 2
Selected biomarker presence 

detection (on/off)

LEVEL 1 
Broad Range DNA/RNA 

NGS analyses 

o Detect unknown & unexpected 
virus biomarkers 
o Check sequence stability 
o Identify new variants

o Self surveillance monitoring of 

selected biomarkers
o Traffic light (pathogenic  virus 
detection) 
o Baseline change 

LEVEL 3
Outbreak Dynamics/ Incidence 

monitoring
(quantitative) 

o Dynamic monitoring campaign
o Full regional epidemiological 
analysis of the spatiotemporal 
outbreak

Biomarker 
identification 
& selection 

Public Health 
authorities 

communication

12

Science, Technology and Innovation in the time of Covid-19
Promising future…NGS, Data the new Oil, Sensors, Technos transfer, 
“Global Innovation Partnerships”... but also “operational” and cost-
effective
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Broaden the scope of the methodology to other 
targets and to the water cycle => Water Cycle 
Epidemiology
How you are getting ready for the next 
epidemic? 

Q3. Broaden 
the scope
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WASTEWATER
BASED EPIDEMIOLOGY

WBE is a joint effort that should be 
coordinated by public health 
authorities.

WBE results are a complementary tool
to public health metrics and not a 
duplicative strategy.

If well designed, WBE monitoring can 
save public expenses.

Relationship-building between partners 
is a key point to share and coordinate 
data, discuss public health action.

Sampling of sewer

WWTP operators

Sampling strategies
Wastewater process 
analytics

Selection of 
biomarkers

Scientific experts

Identify the biomarkers of 
interest, mutations
Identify the variants

Monitoring of the 
wastewater

Expert laboratories and 
research organisations.

Experienced partner in 
specific biomarkers testing

Statistical analysis 
of data

Bioinformatics experts

Link monitoring data with 
clinical data

BEYOND COVID-19
WasteWater Based Epidemiology (WBE) - Lessons from the Covid-19
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BEYOND THE COVID-19
THE KEY QUESTIONS

Nile Virus Chik Virus Nipah Virus

What could the next pandemic be? What could be the next pathogens?

Which detection and monitoring approaches for Early Warning and monitoring 
infectious disease spread and chemicals? 

● Next generation sequencing NGS approaches
● Electrochemical, antibody-based sensor, biosensors
● In silico Prediction Models
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Event Detection (On/Off)

Environmental surveillance of selected 
chemical and biological biomarkers

level 1

● High frequency monitoring 
● Simple routine monitoring methods
● Defined biomarkers (chemicals, AMR, 

pathogens, …)
● Traffic light strategy (baseline change 

and/or disease detection)

Outbreak Dynamics

Epidemiology of the outbreak: translate 
environmental monitoring data into public 
health metrics

level 2

● Positive sample at level 1=> T0
● Alert Health authorities 
● Dynamic  monitoring campaigns 
● A full regional epidemiological analysis 

of the spatiotemporal outbreak

Non target WBE screening

Non target regular environmental 
surveillance
Identification of new biomarkers

level 3

● Regular long term monitoring
● New variant sequencing
● Monitoring of baseline change of 

unknown biomarkers

● Identification of unknown biomarkers

BEYOND COVID-19
THE FUTURE OF ENVIRONMENTAL MONITORING
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Illicit drugs & new 
psychoactive substances

Cocaine, amphetamine, heroin, 
methcathinone, methoxetamine, 

PMA

Smoking and alcohol
Nicotine, cotinine, anatibine, 

anabasine 

Diet
Caffeine, vitamins, mycotoxins, 

isoflavones, oxidative stress 
biomarkers

Antimicrobiol resistance 
(AMR)

Antibiotic resistant genes

Pathogens
Sars-Cov-2, Poliovirus, Influenza 
A, Enterococcus, Norovirus, etc.

Exposure to harmful 
chemicals

Endocrine substances, pesticides, 
flame retardants, PFAS, …

Non communicable 
diseases

Atenolol, carbamazepine, 
metformin, oxypurinol,, obesity 

biomarkersDrugs use
Biomarkers of intervention,, 

biomarkers of inflammation, over-
the-counter medicines

WBE
An indicator of public health

adapted from RIVM

https://www.rivm.nl/en/covid-19/sewage/indicator-health
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Raw wastewater: WBE for human 
health and AMR

Treated wastewater: WCE for 
environmental health/resources 
protection

Surface water: WCE for human, 
animal & environmental health

Global 
Monitoring of 
Pharmaceutical
s Project

Effect Based Monitoring in WSP

WATER CYCLE EPIDEMIOLOGY, WCE
The indicator of “THE OSH”
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Health Protection:
Risk management

Sanitation 
Safety
Planning

Water 
Safety Plan

Public Health 
indicators

Risk  Anticipation WBE & AMR

WCE- health risk

WCE - environmental risk

WATER SAFETY PLAN and SANITATION SAFETY PLAN
The tool to manage the next steps?
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Protection of Public Health through risk prevention

Ensure safe drinking water Ensure safe use of human waste

Sanitation 
Safety
Planning

Water 
Safety Plan

Source : WHO 2015
Source : WHO

WATER SAFETY PLAN and SANITATION SAFETY PLAN
The tool to manage the next steps?

https://apps.who.int/iris/bitstream/handle/10665/171753/9789241549240_eng.pdf?sequence=1&isAllowed=y
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Assembling 
existing bricks, 
Bridging 
experts 
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➔ Sars-Cov 2 pandemic accelerated our preparedness to the use of WBE, the 
digitalisation and the cooperation between public and private

➔ Prioritisation of targeted markers/biomarkers is needed

➔ A successful coordination/communication between partners is a key point

➔ Municipalities/Cities should have a defined role

➔ There are existing bricks but research gaps remain

➔ This research cannot be done by one isolated entity

But how to duplicate this to low income countries with no sanitation 
systems ?

CONCLUSIONS
& Perspectives
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Sampling strategies 
WWTP

Sampling 
strategies in the 

sewer *

Laboratory 
monitoring 
techniques

On-site sensing *

Biomarkers and 
trigger values *

Chemical targeted 
and non targeted 

monitoring

Scientific experts 
(AMR, Pathogens, 
Chemicals)

Mathematical 
modelling & Statistics 
*

Health Experts Coordinated 
communication *

Ethical guidelines 
*

Biological targeted 
and non targeted 

monitoring

RESEARCH NEEDS
Multidisciplinary expertises

WBE and/or WCE need to make bridges between multidisciplinary experts
Some bricks already exist, other (marked with*) need to be developed for WBE/WCE purposes
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RESEARCH NEEDS
Multidisciplinary expertises

How to build an International co-operation Public & Private 
for piecing & tracking together the next pandemic and also the chemicals 
contamination through Covid-19 lessons learned ?

“In 20 years, we will probably use half of the solutions that do not yet 
exist today for the Ecological Transformation. Our project aims to 
create these solutions together” - Antoine Frerot

From R&I Approaches to Policy and the reality of 
Operations of the Water Plant for getting ready...
Next time!

Chairman and Chief 
Executive Officer



Beyond Covid-19 - 16 june 2022 

REGULATIONS & STANDARDS NEEDS
Authorities Responsibilities - Public & Private ressources!

Who pays?
Water model price for 

health prevention? 

Policy 
change?

Impact? 

From R&I Approaches to Policy and the reality of Operations of the Water 
Plant for getting ready... Next time!


