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Modular potable water
treatment as response to a
changing environment
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Province of Limburg, the Netherlands

NW Population 1,1 million
525 000 households; 15 000 companies

\j Water supply: 72 Mm?3 per year

wml

& 22 sources (GW’ SW’ RBF); 19 WTP (4 Softening) Limburgs drinkwater
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 Demographic change;

* Environmental pollution;

* Climate change;

State of the art technologies.
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Water deman

Neptunus [m3/jaar] 2007-2040
Provincie: Limburg
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Bronnen: ABF Research, Waterleiding Maatschappij Limburg
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Pollution peaks
aggravated by climate change

Meuse river at Liege (Rijkwaterstaat droogtemonitor september 2015)
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The solution:
Modular Treatment Concept (MTC)

 Standardized, modular treatment;

* Uniformity and flexibility (adaptability);

wml
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Development MTC H

e Categorisation of source waters;
e Standardisation of treatment steps;
e Standardisation of module size;

e Standardisation of plant layout.
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[ tuyfzand, P.J. 1996. Salinization of drinking water in the Netherlands: anamnesis, diagnosis and remediation. SGU Rapporter och Meddelander
87, Proc. 14th SWIM, 17-21 June 1996, Malmo, Geol. Survey Sweden, Uppsala, 168-177.
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Filter-/IEX/gas Fluidised bed
exchange/fluidized Membrane unit unit 4 ba SIC

bed unit (open/pressure)
Processes
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CWTP: large scale & uncertain:
Fixed base with flexible skin

Fixed base Flexible skin
Mm?3/j Mm?3/j Mm3/j Mm?3/j Mm?3/j
Actual capacity Expected capacity 2040 Min prgn 2040 Max prgn 2025
14,5 10,2 4,3
7,5 5,3 2,2
0,2
2 2,0 1,5 1,2 1,8 0,8
2 2,0 1,8 1,4 2,0 0,6
2 2,0 2,0 1,6 2,4 0,4
2
3 0,9 0,9 0,7 1,0 0,2
3 3,1 3,2 2,5 3,8 0,6
3 2,5 2,3 1,8 2,5 0,7
3 4,5 4,5 3,5 4,5 1,0
3 4,8 5,4 4,2 6,0 0,6
4 0,9 0,9 0,7 1,0 0,2
5
5 1,0
5 0,5 Limburgs drinkwater
5 0,5
6 1,4
() 0,7
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Main processes: 2 standard modules
Modular size: 50 m3/h (AVG)

e 20 Il e
AVG-MAX AVG-MAX area m?

Standard reactor module
Floc(king) de-ironing
Surface processes

C.0./particle removal
Special (marble, act. carbon,

Filtration rate

greensand, exp. clay etc.) ST vl 5-10 m/h 10

Submerged/trickling

Up-downflow

Pressure/open

Highly loaded reactor module

200-400 Surface load

Tower gas exchange m3/h 50-100 m3/m?2eh wm

4

Filtration rate
50-100 m3/h 12,5-25 m/h

. o Limburgs drinkwater
Highly loaded de-ironing filter
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Expans:on / reduct/on of
capacity and/or process steps
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State of affairs

Pilot scale 5%: 2016; * Design reactor top
/bottom:

e Tests in flexibility,

i adaptability, easy in
maintenance;
e Modular renovation of
a full-scale WTP in W]’_"n]_
2 O 1 7-2 O 1 8 ? Limburgs drinkwater
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