Turning effluent water into a valuable
water source for the industry

Netherlands and China business cases of integrated
water source management and water reuse
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Introduction of Evides and NethWater
Outsourcing Water utility services: BOT
Water management and multi water source policy

Case Dow: Integration of Urban and Industrial wat  er cycle via
municipal wastewater Re-use through MBR

Case Shaanxi: water source management in China Ind  ustrial
water cycle

Conclusions
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Demin water production & distribution grid
(Rotterdam, The Netherlands)
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' Pergen demin plant (Shell)
(Rotterdam, The Netherlands)
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Dow Chemical (Hamburg, Germany)

Desalination of river water production of process & demin water
Technology: IX
Capacity (cont.): 800 m 3/hr
Redundancy: N-2
Quality (EC): < 0.2 uS/cm

River water for the industry instead of
ground water
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Ground water (aquifer) for
industrial applications
sustainable?
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Search alternatives, e.g.
river water
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BASF: Process PWTP & DWTP

PWTP (DLF)
—— Max. cap. 2.000 m¥h 970 md/h
# 10 DLF's
1.580 m3/h ¢ )
DWTP
> Max cap. 550 m3/h 440 m3h

i 550 m¥h
510 moh (2 lines) ( )

Water recovery 100%
10 % regeneration loss
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Municipal waste water treatment
(The Hague, The Netherlands)

Technology: CAS, extended
aeration with N+P removal

Capacity: 1,3 M p.e.
Contract: DBFOT (icw Veolia)

Discharge to the sea

Contract format: BOT total water services

Customer

+ Focus on core
business

+ Fixed prices /m3

+ Forecastability costs

+ In full control of budget

+ Extra liquidity
(no CAPEX)

Benefits for the H >

clides

Project Management

Contract management
Finance

Legal structuring

Risk management

Operational Management

Engineering
Procurement
Technologies / OEM
Civil construction
E&I&M construction

Online process monitoring
Process optimization
Trouble shooting
Administration

Invoicing




NethWater BOT credentials (1)

» Engineering integrity

— fully based on standards of power and (petro)chemical industry (e.g.
redundancy, safety, operational reporting)

» Contractual liability
— 100% conformity during last 15 years

— Liquidated damages for non-compliance

NethWater BOT credentials (2)

» Financial incentives
—On the downside of contractual KPI's: liquidated damages to Evides

—On the upside: sharing savings between Evides and customer

* Technological innovation

—Only proven technology  risk mitigation through cooperation with
suppliers of world class

—Continuous improvement  ongoing incentive to enhance production
stability while reducing OPEX (research, pilot plant work, training of staff)
a




Value in the full water cycle
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NethWater focus on the power & chemical industry

& Process water (eg: Desalination)
& Waste water treatment (eg: MBR)
& Water (Re)use Technology (eg: UF)

Water source management

Also in Northern Europe water stress is experienced, for example:
London City

The local rainfall of 600mm/year results in availability of only in 265
m3/cap/yr *. This is less than in Israel.

Water reuse will increase the availability of water for the urban supply and
therefore good water management is integrated into EU legislation: EU Water
Frame Directive 2000/60/EC
Promoting sustainable water use, protecting available water sources

* Source: Planet Water, RWE — Thames, London, UK - 2003




Water source: river water
Evides turns surface water into drinking water and indus try water
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Municipal waste water treatment — demo plant
(The Hague, The Netherlands)

Capacity: 50 m 3/h
Research term: 5 years
Partnership

Idea : Secondary % Hoogheermraadschap van Delfand
effluent polishing o

o</

@ veoua

WATER



BOT project Dow Chemical (Terneuzen)
Multi sourcing water management policy

City of Terneuzen

Industrial site
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Evides water plant (on the Dow site Terneuzen)
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Water portfolio Dow Chemical Terneuzen

Dow Terneuzen (30 plants) outsourced its water utilities via BOT to Evides.
The various water utilities needs are supplied via various feed sources and a

number of Evides facilities with various technologies

Total utilities:
Water supplies:
Fresh water: 1,000 m3/h;

Cooling Tower Supply
‘wate! 40( 65( md b

Demineralised water: 750 m3/h; <
Condensate return: 1,000 m3/h; DOW —
Ultrapure water: 1,200 m3/h plants

Water Reuse:
Cooling tower supply water: 750 m3/h %

(reuse industrial effluent);

Feedstock IMS to output: 300 m3/h (reuse
municipal effluent water).

Polishec
water
plant

I WWTF “

Technologies used: | WWTP WZV ||

Integrated Membrane Systems (IMS)
lon exchange resins
Multimedia filters




Reuse of municipal waste water (Phase 1)
Dow Chemical Terneuzen
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Volume effluent:
8 M m3/year




Upgrade municipal effluent with MBR (Phase 2)
Dow Chemical Terneuzen

Integrated urban & industrial watercycle WWTP
with MBR to feed industrial RO
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MBR design:
— Screens: 0,7 mm, 620 m 3/h
— Aeration reservoir (AT3): 900 m 3
— Membrane filtration-unit (MF): 620 m  3/h

— Addition of effluent to MBR coming from
clarifier




Integrated urban & industrial watercycle WWTP
with MBR to feed industrial RO

Conclusion of case Dow Chemical Terneuzen

« Efficient use of scarce resources

» Minimal (up to zero) discharge

¢ Full control of supply

» Compliance with government policies

* Cost effective




Public appreciation and awareness
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Overview of Global Water Stress

O

Urbanization + Industrialization
& Climate Change will impact
water demand, availability & quality




Developments Chinese water policies

New policies developed by NDRC and ministeries

e.g.: “China Water Conservation Technology Policy Outline,
2005-2017”

aiming at:
e Water conservation
-  Efficiency water use

. Promote sustainable use of water
resources

Impact developments in Chinese water policy

Proposed measures for industry:

e Promoting re-use
*  Promoting use of seawater

«  Promoting higher efficiency

Newest policies:

e Aiming at zero water discharge




Shaanxi Province
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Contacts NethWater with Shaanxi industry
(XIAN 22sep09)

Shaanxi - Jinjie Chemical Industrial Park




Water audit at industrial WWTP (Beiyuan)
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Analysis of water of the WWTP
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Technologies for water reuse to process water
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The right
combination of
technologies
determines the
success of the
operation

NethWater demonstration plant Jinjie
PFD: effluent -> process water

Industrial WWTP Effluen
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Optional DAF UF feedtank  Ultra Filtratior ACF-feedtank  ACF filte
Dissolved Air Flotatior ( activated carboy RC feedtank

Oi 8 Fal S8 8 bacteriz Jvirus N/ F J organics
remova remova remova

Process water to re -use

Metals / salinity




Jinjie (Shaanxi province)

Demo plant for water reuse:

- Installation May 2010

- Capacity: 30 m 3/u feed water 15 m3/u demin water
- Supplier: Dow-Omex Shanghai

(NethWater: Evides, Royal Haskoning, Witteveen+Bos)

Demo plant site commissioning May 2010 (1)




Demo plant site commissioning May 2010 (2)

Demo plant site commissioning May 2010 (3)
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Ribbon cutting ceremony June 2010

Demo plant program (jun-oct10)

Research of “Turning effluent water into a valuable water source”, via focus
on:

Maximum water reuse;

Product water quality;

Optimum closure industrial water cycle;
Residual management;

Technical and Economical Feasibility;
Fluctuations in feed source;

Integration with municipal water treatment plant.

No ook wbhE

Startup June 2010 - duration of demoplant operation
determined via monthly reviews.

Presentation to the public via site visits,
publications & oral presentation.




Overall conclusions

e Global urbanization + industrialization demands good water source policy,
legislation and control.

« Water management will integrate water demand, water availability & sufficient
water quality.

* “Turning effluent water into a valuable water source for the Industry”.
Technologies for water treatment and reuse are available, proven practise and
a sustainable environmental solution.

» Cooperation between different parties in the ‘water cycle’ is required for
maximum efficiency:

& Industry: end-user of the water;
& Municipality: supplier of the water, waste water and regulator;

NethWater: water utility operator can be the integr  ator of the parties
via BOT contract: Investment, Design, Construction and Operation of
the integrated water (reuse) treatment plant.

Overall conclusions

« NethWater provides integrated water solutions: integration of know how,
designing, engineering and operation;

* BOT is the business format of choice of NethWater;

« In case you are interested in our services please contact and meet Mrs. Cathy
Feng of Evides China in Beijing.




Turning effluent water into a valuable water source

For further information &
references, please refer to:

www.nethwater.nl
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Sponsored by the Dutch Government
2g@there program ‘China Watertechnologie’




