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Dow Terneuzen - a world class chemical site 
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TerneuzenTerneuzen

Important production locations

Dow 
Terneuzen is 

Dow’s 
second 
largest 

production 
location in 
the world

ShanghaiShanghai

MidlandMidland
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• Food
• Building Maintenance & Construction
• Transportation
• Furniture & furnishings
• Paper and Publishing
• Home Care Improvement
• Sports
• Personal and Household Care
• Health and Medicine
• Water Purification
• Electronics and Entertainment

You find our chemicals everywhere
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Our Water Vision Dow will be a leader in addressing the 

global water crisis by setting the standard for sustainable water 

use and management. We will develop innovative technologies 

and business models that lower the cost of water purification, 

set new levels for efficient water use at our manufacturing 

facilities while striving to reach zero water discharge.  Dow will 

use creative partnerships to increase the global sense of 

urgency to solve this issue. 
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Water management 

Reusing household waste water through a
Public Private Partnership (PPP)

The 3X Water Reuse Model
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Dow Terneuzen (The Netherlands)
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Background

� The region suffers from a structural lack of sweet fresh water
� The Dow site in Terneuzen, the Netherlands, is the largest 

single water user in the region;  it uses approx. 60,000 m3

water per day
� Dow strives to constantly improve water efficiency

- reduce fresh water use
- maximise re-use

� Dow aims not to use scarce fresh water sources which are 
suitable for drinking water 

� Dow and Water supplier Evides pro-actively engaged with the 
city of Terneuzen and the Water Board to manage the regional 
water balance
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The 3X Water Reuse Model

The base elements for closing the water
cycle developed and implemented in
Terneuzen:

1) Reduce pollution at the source (in process)
2) Classic recycle (steam condensate 

returns)
3) Advanced recycle of treated industrial 

wastewater
4) Regional integration thru recycle of 

municipal wastewater for industrial use
5) Alternative sources thru water 

conservation
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3X Water Reuse Model  (1)

Reduce Pollution at the source:

• In-process solutions (separations to allow 
process recycles)

• Save water use (operating discipline)
• Technical solutions (like pump seals)
• Segregate process water and rainwater
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Wastewater Dow Terneuzen
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Classic recycles (common in refineries and
steam crackers – part of design):

• Return steam condensate to the 
demineralized water grid (main usage is as 
boiler feed water for steam production)

• Strive for a 70+ % return ratio

3X Water Reuse Model  (2)
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Advanced recycle of treated industrial
wastewater:

• Assure consistent effluent quality of 
industrial wastewater (might require 
influent modifications – for Terneuzen 
this meant separating salt and sweet 
wastewater streams prior to wastewater 
treatment)

• Find a fit for reuse (quantity and quality) 
– new cracker required cooling water 
supply

• Continuously track and improve 
performance

3X Water Reuse Model  (3)
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Key Enabler:  Outsourcing water 
utilities

Why ?

– Facelift of site water infrastructure
• boiler feed water production plants > 

30 yrs old
• technology update

– Fit for future
• long term steam and power 

agreement (ELSTA)
• site perspective (ethylene production 

expansion)
• company EH&S objectives

– Focus on core business
• evaluate options for  partnering
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Key Enabler:  Outsourcing water 
utilities

How ?

• Future water balances
• Explore alternatives

– technology (feasibility and reliability) 
– risk management
– commercial concepts
– LTCO (long term cost of ownership)

• Evaluation and selection
– Invited 12 technology providers (1996 –

2000)
– Total value assessment � selected 

partners Evides - USF
• Agreement and project implementation
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Key Enabler: outsourcing water utilities

What / Who ?

• Technology
– Novel technologies (energy & CO2 

reduction)
– Multi feed sources, flexible operation
– Reliability for uninterrupted supply
– Expandability (Dow and region)

• Commercial “BOT” concept 
– Strong partnership

• regional water infrastructure and supply 
(O&M) – Evides

• technology supplier – USF 
– Long term water delivery agreement
– Limited Dow investment
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Seawater  +
Brackish water RO

Ion Exchange

Biesboschwater, extension of Evides
supply  via West-Brabant route

Boiler feedwater
Production (demi-quality)

Polished water 
Production

IX
Ion Exchange

Filtration and
Desinfection

Evides Dow Terneuzen

Application
- steamproduction
- steamcrackers

Westerschelde water 
after use in once-
through cooling 
system

900 m3/h

600 m3/h

Return Condensate

1000 m3/h

Cooling tower supply water
(cracker extension)

300 m3/h

600 m3/h280 m3/h

320 m3/h
Wastewater
treatment Dow
(separate sweet 
and salt streams)

sweet water

salt water

Westerschelde

400 m3/h

450 m3/h
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BOT Dow – Evides  
2001 ��� � integrated water management
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3X Water Reuse Model (4)

Regional integration thru recycle of 
municipal wastewater for industrial use

• Develop “business case” or “specify 
common driver for success” (regional 
scarcity of fresh water, surface water 
quality)

• Identify the right partners for 
cooperation

• Go beyond classic boundaries
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Keyword: Cooperation

Dow – Evides – Water Board – City
Site – Environmental - Energy

Deliverables

- 300 m³/h RO demi water production 
(Filmtec)
- 65% less energy vs. seawater 
desalination
- significantly less chemicals for 
membrane cleaning
- no direct discharge to river
- leveragability

Start-up: February 2007

Reuse municipal wastewater
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Public 
Waste Water 

Treatment

0%

Cooling Towers

M
ul

tip
le

 W
at

er
 s

ou
rc

es

Terneuzen 
Households

Public 
Water Company

The users

Private
Waste Water 

Treatment

S
ur

fa
ce

 W
at

er

0%
Production Units

Private
Water Company

Public-private partnership

The 3X Water Reuse Model
- A successful partnership –
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Projects won several Awards

• Zeeland Environmental Award

• National VNCI Responsible Care 
Awards

• Dow Responsible Care and WRAP 
Awards

• European Chemical Industry (CEFIC) 
Award

• ICIS (publisher) CSR Award 
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The Results

• 7.500 m3/day waste water from the community is reused

- reduction in surface water withdrawal
- reduction in surface water discharges

� 90% less energy used compared to before the PPP and the new 

industrial water plant
- resulting in lowering our CO2 emissions by 55,000 tons /year

� Reduced environmental impact due to lower cleaning 
frequency of  the new filters

� Dutch Parliament adopted in June legislation that exempts

companies which reuse municipal water from paying levies on

the remaining discharges
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Some figures Dow Terneuzen
• Water use

– Dow site ~ 60,000 m³/day (fresh water only)
– Fresh water demand 22 million m³/year 
– 5 x domestic use of region

• Recycles implemented
– Internal returns 6 million m³/yr
– Dow wastewater 3 million m³/yr
– City Terneuzen wastewater 1.5 million m³/yr
– Rainwater 0.5 million m³/yr

• Advanced features
– Energy savings compared to seawater desalination 

thru multi stage flash evaporation (>95% or 60 kTon/yr CO2)
– Reduced use of chemicals 500 ton/yr
– Reduced discharge to receiving water body

• Fresh water intake 11 million m³/yr

• Target for fresh water intake 2015 is 7 million m³/ yr
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Next Steps

Terneuzen
� PPP Phase 2: building new MBR at public treatment facility:

- Increased volume of water available for the 3X Water Reuse 
model
- Improvement of the pretreatment in the Dow/Evides facility
- Increased capacity of the public water treatment facility

� A study has been initiated into additional sources of fresh water 
which after treatment can either feed into 3X Water Reuse 
model or into agricultural sector

Global
� Leverage (parts of) 3X Water Reuse model to other Dow 

locations
� Incorporate the concepts in new facility design
� Development of components that will allow the reuse of cooling 

water 
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3X Water Reuse Model /5

Alternative sources thru water conservation

• Harvest less obvious streams (rain, excess 
water, off-spec streams)

• Identify reuse options (fit quality and 
quantity)

• Manage risk thru multi source approach
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(treated) waste water,

diffuse discharges, rain water

Influent buffer

Treatment wetlands

Effluent buffer

Agricultural usage

Regional Water Conservation

Industrial reuse

Implementing sustainable regional water management 

Annually 4-8 million m³of fresh water is discharged to the river Westerschelde – rainwater, 
diffuse sources from agriculture land, and treated wastewater. Half this volume can be reclaimed 
by collection, natural treatment and fit for reuse in industry and agriculture. Scarce potable water 
sources will be saved. Nature, landscape and recreation will benefit. Feasibility has been kicked-
off – implementation foreseen in 2012 – 2015.
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• Philosophy 
– Preserve fresh water for potable water
– Industry can do with multistage reuse

• Process Integration 
– Requires knowledge exchange among partners
– Excellent relationships and trust to develop 

synergy
• Fit for use

– Location, size, requirements
– Not one single successful concept 

Integrated Water Management 

Regional approach with partnerships
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Public Private Partnership:
a key enabler for a successful 
water strategy in a water scarce region

• License to operate
– assure (multi source) water 

availability
– permit and legislation 

• Understand chain complexity and 
technology requirements

• Company profile (sustainability)
• Risk management
• Leverageable
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Thank you


