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Objective and ambition

intoDBP will develop, test, scale-up, validate and
benchmark innovative tools and strategies
to protect catchments and minimize human
exposure to DBPs
under current and future climates,
without compromising disinfection efficacy,
and which could be applied at the global scale.

DOI: 10.1016/j.coesh.2024.100547
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Scope 1: Real-time monitoring

-sensors development ((((‘)))) :}iﬁ

-models and algorithms

Scope 2:Transformative treatment

- optimization of reagent mixing

during pre-oxidation

- optimization of monochloramine g
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® Scope 3: Source water protection &
prediction of changes in DOM
-short and long-term simulations

-mitigation actions
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Key innovations:

On-line fluorescence sensors
On-line bioreporters

Disinfection and precursor removal
technology

Algorithms for DBP formation in
DWTPs and networks

Network models to optimize sensor
deployment

Models to forecast source water
quality changes

Human exposure models
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Innovative Monitoring
Systems
Real-time monitoring
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sensors for water quality
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application.
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DISSEMINATION, EXPLOITATION, COMMUNICATION AND INTEGRATION

Communication, Dissemination and Business Opportunities
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(d CS1-LIMASSOL (CYPRUS)

high variability of source water and quality and high

THM (ug/L
(Hg/L) formation of THMs.

Annual average

( CS2- BARCELONA (SPAIN)
high THMs formation potential in distributed water
and changing conditions in the source reservoirs. High

concentration of bromide in drinking water sources.

O CS3- MADRID (SPAIN)
possible formation of N-DBPs (e.g, NDMA) from
generation of chloramines

(d CS4- Co. MAYO (IRELAND)

Barcelona <7 > < Limassol high formation of THMs from peatland dominated

MT

s il catchments. EU infringement for unsafe drinking
Adapted from (Evlampidou, 2020) Wate r
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O 1. Climate and source forecasting
workflow

A forecasting workflow has been built to
link climate, hydrology and source water
qguality, helping anticipate precursor loads
and support prevention-oriented source
protection

https://doi.org/10.5194/egusphere-2025-4049
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A risk assessment methodology for climate-driven source-water DOM risks
and mitigation across European sites

DBP Risk Assessment Framework

1. Organic Matter Production 2. Mobilization 3. Hydrological Delivery 4. DBP Risk Index

P Temperature - v Potential Risk
& Vegetation dlla Rainfall & in Source Water

Drought Rewetti 08"
9 cooninle ‘4" Runoff

S

« Production

— ‘ — » Mobilization

Risk Index (0 - 1)
| -

Low High

An index-based methodology will assess
how climate and land-use change affect
DOM-related risks in source waters.

It combines climate, land-use and water-
quality projections to estimate future DBP
formation risks.

It can support monitoring priorities,
investigations and source protection within
adaptive management strategies.
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O 2. Integrated monitoring toolbox for
DBP assessment

A source-to-tap monitoring toolbox is now in
place, combining sampling methods, DBPFP
algorithms, fluorescence screening, HRMS
fingerprinting and bioassay components
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Development of in-vitro bioassays for off-line in-vitro toxicity measurements

Results of Single chemicals:

* Half of the chemicals activated ARE at
concentrations below IC10
(cytotoxicity)

* All chemicals were cytotoxic in at
least one assay

* No chemical was active in ERa
Micronucleus assay

e aCYP induced genotoxic effects for
two chemicals

e aCYP let to overall increased
cytotoxicity

Oxidative stress is the dominant and most
sensitive biological response to DBPs, which
strongly supports using AREc32 in intoDBP.
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MAIN OUTCOMES

3. Optical sensing tools for real-
time DBP risk tracking

Optical tools now allow real-time
assessment of DBP precursor dynamics,
with UV-VIS and fluorescence methods
already developed and tested in case-study
conditions

www.intodbp.eu
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Development of a fluorescence-based tool and adaptation for real-time measurement

Development of a fluorescence-based tool and adaptation for real-time

measurement [Lead: UNICT] [M1-M18]

« UNICT developed a fluorescence-based tool for real-time DBP
measurement, using selected excitation/emission pairs.

« Two prototype sensors were created, interfacing with
Programmable Logic Controller (PLCs) via analogue and digital

. outputs.

« Sensors were calibrated and validated with strong correlations to
laboratory data (R* values of 0.94 for I3 and 0.98 for 15).

, « The tool effectively predicted DBP concentrations, detailed in

Degree of achievement Deliverable D2.3, submitted to the EU Funding & Tenders Portal.

Figure 2. Left: Picture of the PT. Right: probe of the customized fluorescence tool Figure 3. Detail of an online connection of the fluorescence probe

12
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Comparison of UV and fluorescence signals to HRMS fingerprinting
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Figure 1. Mean relative changes in the molecular features detected across all samplings along the DWTP (A) and FP samples (B), highlighting
depletion and enrichment trends based on features showing at least a tenfold change in abundance compared to the previous treatment stage
(A and B). Van Krevelen diagrams showing the distribution of molecular features at each DWTP (C) and FP (D) sampling points, distinguishing
halogenated from non-halogenated compounds.
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v' Selective DOM
removal

v’ Formation of new
features

v’ Differences
between real
samples and FP
samples

https://doi.org/10.1021/acsestwater.5c¢01470
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MAIN OUTCOMES

) 4. Digital platform for DBP prediction in
water networks

The project delivered a digital DBP prediction
platform (dbpRisk 2.0) that combines hydraulic

modelling, water-quality data and scenario analysis
for network decision support

www.intodbp.eu
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dbpRisk 2.0: Software tool for simulating DBP formation in WDN
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iniEDBP dbpRisk 2.0

Plugin iC:-3209 @
This plugin created for the InkCDEP project.

(0} votes

& Download latest

 Edi + Add version A Tokens

m Detalls verslons Stats

dbprisk 2.0 15 a QCIS plugin designed to simulate and assess the formation of disinfecton by-products (DEPs) In
drinking water distribution networks. It performs simulation experiments using EPANET-MSX files to model chemical
reactions under varlous conditions and uncertalntles. The plugin enables users to evaluate how different parameters
Influence DBP formation, offering Insight Into water guality dynamics. By Integrating these simulations Into the QGIS
environment, dbpRisk 2.0 allows for spatially-Informed risk analysis, helping decision-makers and researchers visualize,
predict. and manage DBP-related risks more effectively.

DOI: 10.1007/978-3-319-31664-2_7
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MAIN OUTCOMES

O 5. MITO3X pilots advancing treatment
validation

The MITO3X drinking water pilots have moved into
implementation and early validation, with first
evidence of improved DBP control under
monochloramine and pre-oxidation/AOP conditions

www.intodbp.eu
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Construction and operation of two MITO3X® with integrated sensors at the CSs
(left Madrid, Spain and Limassol, Cyprus pilot plant)

18
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MAIN OUTCOMES

(J 6. Exposure and policy outputs informing
recommendations

The project has already generated strong exposure
and policy evidence, including population surveys,

behaviour analysis and policy briefs to support
decision-making

www.intodbp.eu
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Impact of Climate and Hydrological Variability on

Drinking Water Production and Trihalomethane Levels: A

Exposure, policy and outreach outputs

Case Study in Barcelona, Spain (2010-2024)

Hydrological and climate drivers
in trihalomethane (THM) formation

Llobregat
Plant*
THM4
CHCI2Br
CHCIBr2
CHBr3

~

¢l Hydrological Ter
and climate Plant *
variables THM4
CHCI3
CHCI2Br
Reservoir | CHCIBr2

ﬂ system:

Ter I

<+

i Raw water
parameters,
treatment
and source

*THM4 = total trihalomethanes, CHCI3= chloroform, CHCI2Br=
bromodichloromethane, CHCIBr2= dibromochloromethane, CHBr3= bromoform

https://pubs.acs.org/doi/10.1021/acsestwater.5¢c01024

www.intodbp.eu

Understanding the drivers of water consumption
patterns in Europe: A cross-sectional study of household
water choices in Barcelona, Cyprus, and Ireland

Socio-demographics (age,

gender, ethnicity, education) \

Lifestyle markers (diet,
smoking, household size)

Tap water guality perception

Drinking water choice:
To drink at home
To cook at home

To drink outside home

https://doi.org/10.1016/j.indic.2025.101099



https://pubs.acs.org/doi/10.1021/acsestwater.5c01024
https://doi.org/10.1016/j.indic.2025.101099

Int E“BP Exposure, policy and outreach outputs wintodb o0
& www.intodbp.eu §ff intoDBP_eu in intoDBP_eu L “
Z N

A\

3@ ZeroPollution4Water

CLUSTER

9 - I8P

WE ARE

Sl & i HIRING
ZeroPollution4Water Cluster Joint
New ZeroPollutionsWater Policy Brief University of Catania Team Drives Jointhe intoDBP Team: Project i i
ey intoDBP's European Outreach: Manager Position Open at ICRA POIIcy Brief
Bringing Innovative Water Solutions to
the Forefront
Responding to the Challenges of Disinfection By-

products to Help Ensure Trust in Tap Water

it Project Snowcases nnoi Uriversiy of CataniaResear Iovative MTOSX Wats Tsament ZeroPollution4Water Cluster: the
e Teietem ) T overview and the inventory of 32
case studies in drinking and
groundwater

intoDBP Project Shines at EAAOP intoDBP Irish Case Study Board H20forAll Project to Host Final
Conference as University of Catania Meeting 2025 Workshop on Securing Drinking Water
Partners Showcase Sreakthroughs Quality and Managing DBPs

107.191 impressions

532 posts
6.479 clicks

ZeroPollution4Water

CLUSTER




SafeCREW
Final Conference

26 March 2026
Hanse Office, Brussels,
Belgium

Funded by
the European Union

<

"

nfo@intodbp.eu

THANK YOU

Wolfgang Gernjak (ICRA)

wgernjak@icra.cat

+34 972 18 33 80

PN

71

1]
A V74

niEnBP

’ intoDBP _eu

www.intodbp.eu

Funded by
the European Union

[ ]
ln intoDBP _eu



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: LIST OF PARTICIPANTS
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8: A risk assessment methodology for climate-driven source-water DOM risks  and mitigation across European sites
	Diapositiva 9
	Diapositiva 10: Development of in-vitro bioassays for off-line in-vitro toxicity measurements
	Diapositiva 11
	Diapositiva 12: Development of a fluorescence-based tool and adaptation for real-time measurement
	Diapositiva 13: Comparison of UV and fluorescence signals to HRMS fingerprinting
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18: Construction and operation of two MITO3X® with integrated sensors at the CSs  (left Madrid, Spain and Limassol, Cyprus pilot plant)
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22: Wolfgang Gernjak (ICRA) 

