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The Case Challenge

The urbanized North Holland Coastal zone of the Amsterdam
Metropolitan Area is affected more and more by climate change
related local drought issues and brackish water intrusion into
water bodies.

Fresh water systems are under pressure:

* Ecological and chemical water quality of water bodies are endangered
(canals and water bodies are getting saltier and more polluted)

* Green-blue infrastructure: parks and green areas suffer from periodic
droughts and increasing salinity

* Risks involved: land declining (damage) and oxidation of peaty soil
(greenhouse gas emission)

* Fresh water sources for urban, industrial and landscaping water supply are
endangered “
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WP7 Casus Metropolitan Regio Amsterdam

* Living lab Blue-Green Infrastructure related to drought
prevention in Urban Area’s conducted for Urban Area
Amsterdam (Bajes Kwartier)

* Follow up MSc MADE student Sewer Water Harvesting
* MSc student WUR Lab-research Watermining

FUNCTIONAL DESIGN

A Functional Design including drought resilient interventions for Bajeskwartier

Sewer Water Harvesting to
Support Urban Green Spaces

The potential of ‘waste’ water as a resource to support urban
green spaces during dry periods through integrated local water
treatment

Author: Jan-Joris van der Plas

Email: jan-joris.vanderplas@wur.ni
Student ID: 1158139 (WUR) & 4595637 (TUD)
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WP7 Casus Metropolitan Regio Amsterdam

* Findings: To prevent drought related starvation of

essential vegetation in the (28 ha) Vondelpark a fresh

water flow of 2.8 — 5.2 m3/h would be needed for daily
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Pilot Circulair
Ozon - ILCA - CMF
5 m3/uur

Demo Micro’s
Ozon
700 m3/uur
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WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green- BIue Infrastructures and Park Management

www.aquaconnect.nu j

HOW DOES = Wi
IT WORK? ‘/t‘ — En

-8 Harvesting sewage
= =4 water to improve
= =" the climate
: Iesilience of
{ greenery during dry
periods.

In periods of long -lasting droughts Fresh Water Harvesting from Sewers provides a solution to

the drought and salinity challenge in urban area’s by extracting non-salty fresh water from the
daily flowing urban sewage water. This water needs to be fresh, healthy and environmentally

safe but may still contain nutrients useful for urban vegetation.



http://www.aquaconnect.nu/

WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu

Residue return sltream

Installation

Optional:
Cartridge filter Direct nano membrane filter UV-disinfection lamp

Urban sewage system Sewage extraction pump Rotary drum screen Harvested water for irrigation

The WaterHarvesting Demonstrator consist of:
sewer water extraction pump, screening, drum sieving, direct nanofiltration and optional UV-
disinfection



http://www.aquaconnect.nu/
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http://www.aquaconnect.nu/

WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
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WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu :
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WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu "
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WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu .
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http://www.aquaconnect.nu/

WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu

Research Plan

September 2023 Installation

October 2023 Testing with canal water and storm water sewer — operation of installation (AMS)
and testing of water qualities (together with Jan Specker of UvA)

November — December 2023 Testing sewerage water sewer — operation of installation (AMS) and
testing of water qualities (together with Jan Specker of UvA)

M1 M2 M3 M4 M5 M6 M7 M8

January 2024 — Back up time for operation and testing  cocimenn e ——— ——

Water Quality?


http://www.aquaconnect.nu/

WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management

www.aquaconnect.nu

Testing Plan

Main Question

s - :
Can the sewer mining pilot produce water of
sufficient quality for potential reuse?

C’}J Reuse applications E a Required water quality **‘;‘(

/

Pump
pressure
Water level
sewage
Flow rate

Irrigation EU 2020/741
Greenhouse (UvA) Soil, Water Samples
Control Water: P
+ Tap Water? \CJ;'};T — o= =0
* Canal Water? l l
What is commonly used in ' . o . ___ : | ___ :
the city parks% Drainage water
Treated
Water
Treatment O HOHOo
Concentrate ---l—---l--- - - -
o ﬂ. . & @ Oi '
Sewagel || [V e .

i

Flow rate
Differential
pressure

Feed
pressure
Trans
Membrane
Pressure
(TMP)

Cross flow
velocity
Flux
Recovery
Rate
(permeate &
concentrate
flow rate)

Feed
pressure
TMP
Cross flow
velocity
Flux
Recovery
Rate

UV Intensity
uv
Transmittance
Flow rate

Sail
Moisture
Content
(soil
moisture
meter)
5501 Pump
pressure
S5DI Inlet
pressure
55DI Qutlet
Pressures

Cloth
Drum

Screen

BOD
CoD
TOC
N

tot

bt

T5S
Micropollutants
{11 guiding
substances)

E. coli
Conductivity
pH
Temperature

Irrigation

System

BOD
coD

TOC

Niot

Ptot

TSS

E. coli
Turbidity
Hardness

BOD
cop

ToC

Neor

PtDl

TS5

E. coli
Turbidity
Hardness

Temperature
pH

50,

Flow rate
TSS

BOD -
coD -

Flow rate
E. coli

TOC

Ntot

Plot
Micropollutants
(11 guiding
substances)
E. coli
Conductivity
pH

Turbidity
Hardness



http://www.aquaconnect.nu/

WaterHarvesting Demonstrator

Fresh Water Harvesting from Sewers for Urban Green-Blue Infrastructures and Park Management
www.aquaconnect.nu
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AquaConnect

Key technologies for safeguarding regional water provision in fresh water stressed deltas
www.aquaconnect.nu

Fresh water

Brackish water

Salt water
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