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Emerging contaminants
A growing global concern

- &v‘ y s : g y = ?": \J P
i B o s & % L\ (e \\Q
Less than 19

“Estimated 200,000 syntfetic

S { ——
. : 104 countries
chemicals.in'the EU market :
1) are spared from drug health-and environmental
today! iy
pollution( burden
With robust information and An anthropogenic origin of pollution:  Suspected and proven health effects®
understanding on just 500 of them industrial, urban, domestic or Potential biodiversity loss®
in water cycle agricultural
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(1) European Environmental Agency, 2020 (EEA) (2) Wilkinson et al (2022) with 86 research institutes worldwide (3) EEA Chemical & health, March 2023 (4) INRAE & SYNTEAU 2020



https://www.eea.europa.eu/soer/2020/soer-2020-visuals/the-unknown-territory-of-chemical-risks/view
https://www.eea.europa.eu/soer/2020/soer-2020-visuals/the-unknown-territory-of-chemical-risks/view
https://www.globalpharms.org/publications
https://www.eea.europa.eu/publications/zero-pollution/health/chemicals
https://www.synteau.com/wp-content/uploads/2020/11/MICROPOLLUANTS_INRAE_SYNTEAU.pdf

Emerging contaminants
Media attention and Public concern

LeMonde NEWS INTERNATIONAL VIDEOS ENVIRONMENT FRANCE OPINION FRENCH DELIGHTS

LES DECODEURS - PFAS

European officials test positive for forever

ﬂgﬁ oo chemicals
jwre Travel NGOs have measured 'forever chemicals' in the blood of a dozen European politicians. Among
g ten them is former C vice pi Frans Ti whois calling for a
ea ban on these substances.

nation by per- and polyfluoroalkylated substances (PFAS), known as
Is*, Is substantial

From the people who live near chemical plants to Europe's top
officials, no one escapes forever chemicals. Eleven politicians agreed
to undergo a biological analysis, donating a few drops of their blood
to NGOs European Environmental Bureau (EEB) and Chemsec. All of
them, without exception, showed Per- and Polyfluoroalkyl
Substances (PFAS, a subgroup of persistent organic pollutants) in
their blood, according to results made public on Wednesday January
31

Sources: BBC 15/02/2022 ; Le Monde 02/02/2024 *Veolia & Elabe barometer -

6%

of citizens consider

the risk of pollution impacts
on resources & heath as
serious and immediate*

Survey on 25,000 people worldwide - Oct. 2

2

VEOLIA


https://www.bbc.com/news/science-environment-60380298
https://www.lemonde.fr/en/les-decodeurs/article/2024/02/01/european-officials-test-positive-for-forever-chemicals_6483304_8.html?random=163370236
https://drive.google.com/drive/search?q=elabe%20barometer%20of%20ecological%20transformation

Emerging contaminants
What are we facing?

Pesticides, Fungicides,

. ] Herbicides & their metabolites
Other organic contaminants

from chemical industries, urban
and domestic use

PFAS
Per- and polyfluoroalkyl sub

| Heavy metals ARNERRE MICROPOLLUTANTS
Arsenic, Cadmium, Lead, etc. Ay Substances that are in the

environment at very low
concentration due to human
activity, presenting a significant e \
risk for human health and the & . 8 \anomaterial
environment. o

Pharmaceuticals
& hygiene products

Pathogens

@veoua s



Emerging contaminants
A closer look to pharmaceuticals in surface water

More than 3000 active
pharmaceutical
ingredients worldwide
Major transfer to
environment : WWTP

Discharges
631 pharmaceutical
substances detected in

B

Namber of hamaceuicals resource and, wastewater
m‘mﬂ' in more than 71
andor dinking waler countries

Oornodata Levels : ng/l-pg/l
M The most detected:
M 0 Diclofenac, Tetracycline,
T Carbamazepine,
™ 30 Sulfamethoxazole,
o020 Ibuprofen and hormones

Detection frequency of pharmaceuticals in environment (Aus de Beek et al, UBA 2016)

@veoua 7


https://www.umweltbundesamt.de/sites/default/files/medien/1968/publikationen/iww_abschlussbericht_saicm_arzneimittel_final.pdf

Emerging contaminants
Evolving knowledge & accelerated regulation

A ramp-up in regulation: more parameters, stricter thresholds, more segmentation

01/23 Transposition of 2020 e end 2024- Revised Urban @
drinking water directive (PFAS, Wastewater Treatment Directive
06/22- Biodiversity e 10/22 Proposal of e Bisphenol A, new disinfection by- (incl. 12 micropolluant 80% removal ---3
Package Revision of product, algal toxin & surveillance & PFAS and microplastics !
Pesticides Regulation Environmental Quality of microplastics) in EU Member monitoring) !
Nature Restoration Standard directive (24 States- by 01/2026 !
Regulation PFAS, hormones...) ! 2024 Revised DoD | 2025 EU revision of EU e
I . ! e (microplastics and other ' sludge directive
: ' - - CECs included in addition to | (microplastics ?)
TR R ! PFAS) .
1 1 ) 1
| ! 1 1
: ) A -
! ' 02/23 Canada o q : S 2024- Revised Drinking @
06/22 - First & 11/22 - EPA % Draft guidelines for 3\‘/“24 NatlonaI_an_ary Drl_nklng ~=----ater guidelines based on
. . . - ater Regulation with Maximum ! . L
microplastics analytical Contaminant Sum 30 PFAS: 30 ngl/l Contaminant Levels for 6 PEAS: | recycling water guidelines
method and monitoring Candidate List 5: 66 PFOS, PFOA (4.0 ngl) PFHxS. ! (including micropollutants)
requirements in US on chemicals, 3 families @ ’ . ; S
drinking water (California) (PFAS, DBP, Toxins) 12 fgjﬁe‘g‘;?j;gﬂa”d ﬁﬁgﬁoﬁ'\(‘é\ é:?n’;f;"éf';?:ﬁ;g ! <=
microorganisms directive (PFAS, PENA, GenX, PFBS) -
micropollutants...)
Drinking water Wastewater & sludge Environment

@veoua s
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Veolia’s offer
Global value proposition within 5 pillars

‘ DETECT 1 &Enuc

MANAGE

.

& DIAGNOSE AT SOURCE

Performance &
Impact

° An end-to-end approach °

To anticipate emerging issues and offer solutions to contribute
to a healthy and safe living environment for the future generations



Veolia’s offer

Global value proposition within 5 pillars

‘. lI- ay
DETECT

& DIAGNOSE

Diagnosis and mapping
of pollution emitters:
Actipol, Octopus

Micropollutant
characterization:
Analysis, water fingerprint
4000

’REDUCE
AT SOURCE

Control of industrial
effluent discharge in
WWTP

Partnership and support
on changes in agricultural
practices

Public awareness and
involvement actions

Activated carbon

Membranes

Ozonation

Combined processes:
a combination of
technologies

MONITOR
Performance & Impact

Target analysis and
water fingerprint

Bioassays for impact
monitoring

Online monitoring for
process control and
pollution alert

By-product
management

R&D on by-product
regeneration

@veoua w1



Veolia’s offer
Focus on treatment - stand alone

Transformation Filtration Natural environment
Ozone &
- < (e ] s
2 » (Nanofiltration,
Reverse Osmo
UVv...)
Clarification (tertiary) Capture
aee SRR ACT'FLO@CARB —é
- Actiflo (for P : Powder Carbon N
—> : removal) —_— |
: _E OPACARB® FL Q’ |
ittt N M|Crograln Carbon % _______________ ) REUSE

Lorem ipsum dolor QVEOLIA 12



Veolia’s offer
Focus on treatment - Combined technologies

Primary]SecondaryfTertiar Quaternar Natural environment

Transformation

Capture
——»| Ozone * ,( ACTIFLO©CARB j @ REUSE
Powder Carbon (PAC) ~ “W |y . (Nanofiltration,

OPACARB® FL C' Reverse Osmo

Micrograin Carbon uv.. )
Granular Activated Carbon ﬁ \
Transformation and biological treatment
B w |
Moving-bed biofilm reactor after a pre- T - [
specified ozonation step ;ﬁ Ao T e > REUSE

Concentration and Capture

Opaline™C+ “5:“3 e @
PAC + Ultrafiltration membranes immersed
--------------- > REUSE

®veoua 13
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ARA Altenrhein 120 000 p.e. WWTP (Switzeriand)
Combination of Ozonation and GAC - Full scale plant

| Challenge
e Ensure sustainable water protection for several decades 81 000 m3/d_(Flow of
e Comply with CH regulation dBVanced.treatment) .

T e

| Solution

Combination of ozonation and granular activated carbon to gain %
the benefit of both oxidation of the organic compounds and retention of

remaining contaminants and ozone transformation products s 5N . i
~2'mg/l O3 (optimized J i

0zZone dosexate) |

Supplied by Veolia New

Aeration Clarification S_and . Ozonation GAC Reusein a
Filtration )
fish farm

° e lC Rl of 12 substances required by Swiss regulation since 2019

Optimization of operational costs with the extension of GAC lifetime from

3 to 6 years. QVeois




Herford WWTP (Deutschland)
ACTIFLO©CARB (Powder Activated Carbon) - Full scale plant

Existing wastewater treatment work built 1998 by VWT ( Multiflo + Biostyr)
Micropollutants removal using Actiflo Carb & hydrotech discfilter (10 um mesh) - 3 x 300 m3/h

Q LN EINEEINof industrial cleaning agents & most pharmaceuticals HERFORD WWTP
— Actiflo@©Carb + Discfilter

Removal rate by group of substances

§

§

5

v}

§

Removal rate (%)
$ 8§ § § §8 § §
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[ )
Arcachon - SIBA 150 000 p.e. WWTP (France) ey

Combined treatment - pilot

Opaline C+: Powder Activated Carbon Reactor +
Immrsed UItrafiItrationmembrane

| Challenge

e Protect a sensitive marine environment CEEERED LT R e
e Maintain activities (fishing and oyster farming)

| Solution: An industrial prototype to
demonstrate treatment efficiency

e Automatic operation & remote management
e Rigorous monitoring: Physico-chemical &
bacteriological parameters; Micropollutants

° SIONAHEEININEN in average Configuration 2 - 30 ppm CAP

B Concentration - Entrée Pilote Concentration - Sortie Pilote @ Abattement == Moyenne des abattement

50 & 100 m3/d
e . 24/24h & 7/7d

6000 ‘\‘_*4_\‘_\ /\ h

4000 50%

il
& o*‘\&\‘}

L J JJJ%

© & & &
5© 'a \” Q” i 94‘ i & A
Fa a«*‘ o s & d,f:'b V‘ o ,'}

B 4 F
Y E \ﬁ« & @veoua 17

& N gl
o & &

Boost to ESIMEMEOEl by direct

injection of O3 and PAC dose / 2

Abattement

Concentration en ng/L
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CONCLUSION

The treatment of micropollutants is a challenge for sanitation systems:

21/06/2024

More than 100,000 chemical substances listed in Europe and less than hundred
substances regulated in living environment

Regulation is evolving: monitoring and treatment requirements

Fighting against the infinitely small is not so simple, but solutions exist. To meet this
challenge, proven water treatment technologies can treat micropollutants. We have
references

Choice of treatment process on a case-by-case basis (water quality, land use, possible
fate of sludge, etc.)

Challenges remain on the sustainability, on the safe management of by-product =
Innovation program

@ veoua
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