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Salt water intrusion: climate change driven sea

level rise: underground seepage, flooding
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® Registered issues with saline groundwater
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Droughts: regionally & in river basin hinterlands

AAAAA

Dr. Stahl et al.; van Lanen, H.A: 2012
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Dow Bernelux Terneuzen, The Netherlands
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Our future agro/industrial and economic development
in Delta’s depends on adequate water provision

What do we NEED?

" Long-term sustainable water supply

" Through Integrated water Integral Solution
management: connecting local, scarcity problems

regional, continental scale

e Good knowledge on water
demand and supply

e Good technologies
e Good concepts

¢ WATER NEXUS

Saline when possible
Fresh when needed
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End goals

" Make (agro) industrialised regions water self sufficient
using green infrastructure

" Saline when possible, Fresh when needed

"Used & salt (including brackish) water as an
indispensable resource

" Regional Integration; Industrial demonstration
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Water Nexus: water provision through local
network and treatments enabling reuse

Salt water when possible Fresh water when needed
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Three research lines

« Demand data
e Quality

Sustainable
Demand-Supply
management in
the region

* Quantity
« Time
« Boundary conditions

Result
» Ranking of possible
treatment & supply
options based on

RL1 RL 3
Water availability Matching demand and
Global, regional, supply through robust
local water suppl

preferences &
boundary conditions
Blueprints & Design
guidelines how to

Supply allocation implement them

RL 2

« NEW Technologies
« Existing technologies
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Line 1. Finding fresh and brackish GW
resources using geophysical techniques

COASTAR - Deltares/KWR
Artificial Recharge in
Coastal Aquifers
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Line 3. Matching demand and supply by infra network connecting

ground-, surface-, and waste water resources to demand
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Network model matching demand and supply
>> SMART WATER GRIDS

Landscape elements determine costs infra: best route?

0 5 10 20 Kilometers

@ supply location .High Costs of R IR
@ Demand location infrastructure

- Low
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Three research lines

« Demand data

« Quality

* Quantity

« Time
 Boundary conditions

Result

» Ranking of possible
RL 3 tregtment & supply
options based on
preferences &
boundary conditions
Blueprints & Design
guidelines how to
implement them

Supply allocation

RL1

« Water availability
« Global, regional,
local

Matching demand and
supply through robust

water suppl

Water
Treat-
ment
enabling
Reuse,
internally
and
externally

RL 2

New Technologies
Existing technologies

Demand allocation
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Line 2. Water Nexus: technologies enabling WW reuse

" Biological, electrochemical, membranes
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NEW. High COD WW. Anaerobic sludge (and aerobic)
granulation at high salt concentrations

Salt concentration
20 g Na/L

(sea water

8 g Na/L)

Day 45
Fully formed

granular sludge
bed
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Line 2. Cooling tower water treatment

" In 2010, 67 billion m3 water was used for cooling in EU
power pants

" Cooling tower blowdown (CTBD) contains :
® Low COD but recalcitrant and

® Biocides, Corrosion inhibitors, Scale Inhibitors &
Salts

" Desalination of CTBD failed due to membrane fouling

..... Electrochemical oxidation could be a
potential organic pollutants removal
technology
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COD Concentration (C/Co

Line 2. Electrochemical oxidation of

organics in CTBD
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Figure: I) the evolution of COD and II) TOC & COD removal, during electrochemical treatment of CTBD effluent on
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Line 3. Cooling tower blow down water

treatment in constructed wetlands

Studies completed end 2019

Very effective for most chemical
Additives but add on technologies
needed for TOC and salt




Modelling optimal technology trains

(

eFeed quality
ePermeate req.

eTechnology
parameters

.

Technology
trains

s All combinations

sAll orders

eFilter illogical

f

Specific to
technology type

*Driving force

oFilter based on
perm. reg.

*Based on user
preferences

4 N\
eRanked technology

trains

WAGENINGEM

UNIVERSITY & HESEARLCH

P& WATER NEXUS_



Line 2 and 3: Proposed technology train
for cooling tower wastewater treatment
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Wetland for organic pollutant (Electro) Membrane
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. -gilot Demonstration end 2019 - mid 2021
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Three research lines

« Demand data
« Quality Result
« Quantity « Ranking of possible
« Time treatment & supply
« Boundary conditions options based on

preferences &
boundary conditions
Blueprints & Design
RL1 RL 3 guidelines how to

« Water availability Matching demand and implement them
« Global, regional, supply through robust
local water suppl

Final Integration and

. Pilot Demo
- Technologies RL 2 End 2019 - medio 2022

« Existing technologies
Companies and

Two Post Docs
Demand allocation - Koen Wetser

- Thomas Wagner
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Line 3. Scale up and involvement
stakeholders

® Robust water system
DOW + Zeeuws Vlaanderen

" Production DOW guaranteed

" Stakeholders needed:
® Gemeente Terneuzen
® Provincie Zeeland
e RWS
e WS Scheldestromen
® Evides

» Roll-out other locations in region and globally
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Prognosis Coastal Floodin
National Geographic
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ENTIRE Project: ENabling susTainable Industrial
development in Vietnamese delta’s: REducing,
recycling and multi-sourcing industrial water
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Climate Change and Engineering Coastal
Water Resources >> local water grids

Salt water when possible Fresh water when needed
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