Catchment Communities: Development of an
Interdisciplinary Framework for Citizen Science Based
Monitoring of Water Quality in Ireland

Nathan Maréchal®®, Chloe Martin®?, Sarah Riordan#®, Charlotte Bouffeteau?¢?, Juan Esteban
Quintero Marin#¢, Fiona Regan®®, Fiona Murphy?®¢, Padraig Murphy?9, Susan Hegarty®®

a DCU Water Institute, Glasnevin, Dublin 9, Ireland
> DCU School of Chemical Sciences, Glasnevin, Dublin 9, Ireland
°DCU School of Applied Languages and Intercultural Studies, Glasnevin, Dublin 9, Ireland
¢ DCU School of Communications, Glasnevin, Dublin 9, Ireland

Instititid Uisce DCU
DCU Water Institute

Ollscoil Chathair
Bhaile Atha Cliath
Dublin City University

nathan.marechal2@mail.dcu.ie

CLOQResearch

¢ DCU School of History and Geography, St Patrick's Campus, Drumcondra, Dublin 9, Ireland

The Catchment Communities Project
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What?

* Development of a scalable framework for a National Citizen Science Who?
(CS) monitoring programme of water quality * The approach is interdisciplinary

Morphological
Quality Index

* Combining physico-chemical and WFD

hydromorphological assessments RBMP
Why7 Citizen

° : : : Science
* There is a need for additional data collection to support existing With an anthropological point Monitoring
monitoring and reach the Water Framework Directive goals

* Co-creation of scientific knowledge by involving communities

of view on CS practices , Methods &

| | | _ and water knowledge Tralning
* CS gives access to higher spatial and temporal resolution

* But also leads to increased community empowerment
and water literacy

“k Objectives of the Chemistry Section

* |dentification of gaps in the implementation of Citizen
Science water quality monitoring

— The study of chemical contaminants is a prominent gap
— EXxistence of a variety of tools but lack of uniformity

* Development of a framework for the scalable implementation of
water quality monitoring tools

* Advancement of citizen engagement and involvement

* Management and standardisation of data for interoperability and
accessibility

ot CSHydro — Prototyping of a “field-SPE” Kit

Developed in the context of the DCU Water Institute Water4All-
Stardust project that aims to address emerging contaminants in
global water systems

Goals

* Bring laboratory techniques to the field to allow advanced chemical
detection by citizen scientists

Method

* Creation of a Solid Phase Extraction (SPE)
kit to be sent out to volunteers

* Deployment of the kit in Denmark and in

Ireland for a national water blitz event
Figure 1 — Components of the

Results

* Successful improvement in metrology and data collection

* Allowed the assessment of the impact of hydroclimatic events on
pesticides presence in waterbodies

More deftails on the dedicated poster!

CSHydro kit (L) and field trial (R)

Development of a Scalable Kit 4

* In the context of the framework, work has started on the
improvement of the CS-Hydro kit for scalability

* Afirst objective is to improve the sustainability by rethinking the
approach:

Investigation of alternative SPE implementations with the following
goals:

— Reduce the carbon footprint of shipping

— Reduce the amount of consumables/single-use plastic
— Simplify the protocols

— Strengthen the validation of data

— Improve the cost efficiency of the kit

Preliminary tests: In sampling container SPE

* Study of uptake kinetics from standard
solutions of caffeine as a proof of concept.

Figure 2 — SPE sorbent formats

* Two formats of SPE were compared: O
compared in this study

extraction disks vs dispersed sorbent

— Using dispersed sorbent shows rapid uptake kinetics with high
recoveries in a time frame suitable for CS

— More data needed to evaluate reproducibility and robustness and
measure kinetic rates

Perspectives and Future Plans ¢

* Investigate user friendly and CS-compatible ways to retain the
dispersed sorbent

* Explore other types of sorbent to address different contaminants
* Conduct field trials and implementation during small scale events

* Analyse the life cycle of the newly developed kit

This project is funded under the EPA Research Programme 2021-2030. The EPA Research Programme

catchment-communities Our website

Is a Government of Ireland initiative funded by the Department of Energy, Climate and the Environment.
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