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HIDDEN SCALING RISK TO SCIENCE-
) WATER RESILIENCE

o Project Key Information

e Coordinator: Pr. Mohamed Ebn Touhami

e Period: 2022-2025

¢ Partnership: Ibn Tofail University x National Office of Electricity and Drinking Water (ONEE)
e Scope: 47 wells and boreholes across 15 ONEE centres

e Approach: Diagnosis, experimental testing, techno-economic evaluation and training

P> When safe water creates hidden
infrastructure stress

Scaling, caused mainly by calcium
carbonate precipitation, can silently affect
the performance of drinking water
systems. Because it develops gradually
inside pipes and equipment, it is often
detected only when pressure losses,
blocked conduits or repeated maintenance
problems appear.

A structured response to areal-
world constraint

P> From understanding to action
Phase | — Diagnosis & Decision

Water scaling can remain invisible until ~ Understanding  scaling  behaviour  and

drinking water systems begin to suffer,  Selecting technologies

Although the water may be safe for
consumption, calcium carbonate
deposits can gradually reduce flow,
increase pressure losses, block conduits  From research to field impact

and increase maintenance needs. Scientific results translated into decision
This applied STEM research transformed support, training and operational resilience.

a hidden operational problem into

measurable knowledge and practical

decision support.

Phase Il — Testing & Validation
Evaluating solutions under real conditions

Read more Turning Water Scaling_ into Action



https://sd.uit.ac.ma/expertise-in-scaling-problems/
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e | — Turning an Invisible Risk into
surable Knowledge
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Objective Scientific approach

The first phase focused on understanding
Scaling was analysed through the
scaling  behaviour  through scientific
calco-carbonic  equilibrium,  which
diagnosis, field data and techno-
. . governs  the  precipitation  and
economic evaluation.
dissolution of calcium carbonate
The project assessed the scaling potential
(CaCOs) in water systems.
of real groundwater sources and classified

water behaviour to support evidence- Physico-chemical analysis

based treatment selection.

Field diagnosis Legrand-Poirier method

Physico-chemical analyses were conducted , _
_ . Langelier Saturation Index
on real water sources to identify different
water behaviours across the studied sites.
Water behaviour classification

Water behaviours identified:

* Scaling water Technology screening

o Slightly scaling water

» Aggressive water

Phase | created a structured diagnostic framework for informed technology

selection.
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ase |l — Testing Treatment Pathways on
al Moroccan Groundwater

EXPERIMENT NT_SETUP

Objective o |
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The second phase moved from diagnosis to
experimental testing. Selected treatment

pathways were evaluated on real Moroccan

conditions to  compare  performance,

limitations and conditions of use.

Experimental approach

Tests were conducted using real water samples collected from:

Azrou Béni Mellal Bir Taleb Ksar Seghir

Technologies evaluated

& &
Electrodialysis (ED) Nanofiltration (NF) Catalytic decarbonation
o Effective scaling control o Effective hardness  Tested under laboratory
o Demineralisation: 3%-17% reduction conditions
depending on site * Requires blending to  Promising low-cost pathway

restore equilibrium

Most stable performance Viable under controlled

Requires further optimisation
under tested conditions configurations

This phase compared technologies not only by performance,

but also by their limits, costs and suitability for real operating
contexts.
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) Research Results to Public Water Service
ience

Project value
This project provides a complete applied STEM

pathway: scientific diagnosis, experimental
testing, techno-economic evaluation and
knowledge transfer.

It supports more resilient drinking water systems
by helping technical teams better understand
scaling risks, select appropriate treatment
options and act before scaling becomes a
serious infrastructure constraint.

Impact and Knowledge Transfer

The project did not remain inside reports. Its results were transferred to technical teams through
training and awareness activities, helping them interpret water quality indicators and connect
scientific results to field decisions.

Training sessions delivered | Technical teams involved | Knowledge transferred

Projectimpact
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Scientific impact Operational impact Environmental impact
- —.— —— ———
A structured framework to Better decision-making for Better scaling control supports
diagnose scaling-prone waters. prevention, maintenance and more efficient water system
treatment selection. operation.

o""ci
o
L0
Economic potential Capacity-building impact Replicability
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Techno-economic evaluation Training and awareness The approach can be adapted to
supports cost-informed transformed research knowledge other water systems facing
treatment choices. into field understanding. similar scaling risks.
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Problem Water sources Treatment Costs ‘Technical teams Public water service
identified analysed pathways tested estimated trained strengthened
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