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Introduction > >

Natural Treatment Systems in Water Management

» Water/wastewater treatment systems in which the process of contaminant removal is not
supported by the input of significant amounts of energy/chemicals

» Soil/aquifer-based systems: e.g. cleaning process through sand filtration; bank filtration
(BF), managed aquifer recharge (MAR)

vegetation-based systems: R ey poac LA

e.g. (constructed) wetlands
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» Removal of suspended solids, organic matter,
microorganisms, nutrients (N, P) and other
contaminants possible
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» cost-effective, environmental friendly,
reduce stress on water resources;
In combination with or as an alternative
to conventional treatment systems .
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» Contribution to sustainable water management
BWB 2009
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Introduction > >

Research is focussed on:

» Quantification of the infiltration process: Rivers, lakes, ponds
» Filtration and mixing processes in the aquifer

» Well ageing, optimized well management
» Impact of climate change on urban water management
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Hiscock & Grischek (2002)
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> Experiences in Berlin >

The Urban Water Cycle in Berlin

» Semi-closed urban water cycle
» 9 waterworks in operation, precipitation
about 800 water wells

» 60-70% bank filtrate in the owTF* J—» consumer — sewage farms
drinking water

wastewater
well water
> Aeration in order to reated wastewater

precipitate iron and bankfitration *

: . artificial reacharge ﬁ
manganese, filtration, no | _ 51100 vlc] [r—

ng in
chemical treatment, no I
.. . SWTP (aeration, phosphate elimination plants)

disinfection

» Water research in Berlin: Multidisciplinary
research within a network of institutes
and/or companies

» Excellent research infrastructure available
in the region Berlin-Brandenburg

KWB — KompetenzZentrum Wasser Berlin
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> > Water Research in India

Groundwater Research in India since 2005

» How can we promote research through the exchange of knowledge and

experience at international level?
» What are the processes of BF & MAR considering different climate conditions

and contamination scenarios?

2005 — 2006 IDB India — International Development of Bank Filtration — Case
study India (funding: KWB); feasibility study previous to TECHNEAU

2006 — 2011 TECHNEAU — Technology Enabled Universal Access to Safe
Water (funding: EU; 13 million €, 30 international partners);
Function and relevance of bankfiltration, 2 case studies in Delhi

2011 Urban water management of Raipur city (funding: GIZ); Water balances
of selected lakes/ponds; surface water/groundwater interaction

2011 - 2014 Saph Pani - (funding: EU)
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> > Water Research in India

Saph Pani - clean water
Enhancement of natural water systems and treatment methods
for safe and sustainable water supply in India

» a collaborative research project funded in the EU FP7 — sub-programme
Cooperation/ ENV

» 20 project partners from academia, research centres and industry (>50% Indian
partners)

» total budget ca. 4.7 million €, EU funding ca. 3.5 million €
» start 1 October 2011, 3 years duration
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> > Water Research in India

The Saph Pani Project: Objectives

» Improve scientific understanding of the performance-determining processes
occurring in natural treatment processes (bank filtration, managed aquifer
recharge and wetlands)

» Study removal and fate of important water quality parameters such as
pathogenic microorganisms and faecal indicators, organic chemicals, nutrients
and metals

> Investigate hydrological characteristics (infiltration and storage capacity)
and eco-system functions

» Improve water resources management strategies (e.g. by providing
buffering of seasonal variations in supply and demand)

» Evaluate the socio-economic value of natural water treatment, taking into
account long-term sustainability and comprehensive system risk management.
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Introduction > Experiences in Berlin > Water Research in India

Study sites

Bank Filtration
Haridwar I
Srinagar I

Constructed
Wetlands Nainital |

Soil Aquifer

Treatment New Deihi | e Unverstt
Mumbai Managed Aquifer
Recharge

| Musi River

Freie Universitat

Raipur
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| Maheshwaram I

> Please have a look at our posters!
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> > Water Research in India

Expectations - Outlook

» Accomplish scientific objectives: knowledge, results, publications, degrees

» Demonstrate successful EU-India cooperation

» Learn from each other

» Provide visibility to the project: dissemination, training, exploitation

» Provide the research support to solutions implemented in “real life”

» Strengthening of cooperation between Anna University Chennai and Freie
Universitat Berlin in research and teaching

» Involving BSc, MSc, PhD theses

» Workshops for end-users and scientists (India Water Week, Delhi 2012; Teri

Institute, Delhi 2011), training for students (UNESCO-IHE Delft, 2010)
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Introduction > Experiences in Berlin > Water Research in India
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> 2500 mm
1500 < P <2500 mm
1000 < P <1500 mm
500 < P <1000 mm

<500 mm
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Groundwater

HYDROGEOLOGY OF INDIA
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Seawater intrusion in India
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*Over pumping of groundwater
eSeawater Intrusion a major
problem
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Mitigation Methods
to control seawater intrusion

e Reduction of pumping @’
 Rearrange umping wells/'

@ced recharge (EX: Po@

o Artificial injection wells parallel to
coast

o Seawater pumping wells parallel to
coast

e Subsurface barrier
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Chennai’s water scenario

o

Water supply:

‘*Reservoirs (a few around and one at 160km)
**Groundwater — from North and South of city
**Two desalination plants coming up!

Chembarambakkam
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g Seven years of applied groundwater research in India - 11 June 2012



Chennai -
Groundwater usage

Water Water
Sources supply in  supplyin
MLD %
Surface 590 95.93
water
Northern
well fields 20 3.25
Southern #2005 ===2010
: 5 0.82
well fields

Red hills lake storage in Mcft vs time
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The problem

Seawater Intrusion

Seawater intrusion
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kilometres

CGWSB report (2011)

Distance in km

http://www.susana.org/docs_ccbk/susana_download/2-546-article-in-down-to-earth-
water-scarcity-chennai-en.pdf
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Mitigation

« Managed Aquifer Recharge
(MAR) by
1. check dams and
2. percolation ponds

e ThisIs one of the aim of
Saph Pani

yock
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MAR through check dams
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Field work and water sampling
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Improvement in groundwater level

Rainfall -2010 —@=—2011

lan Feb Mar  Apr May  Jun Jul Aug Sep Oct Mo Dec
Month
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After MAR structure
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MAR through Ponds
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Pilot study site

Wind sensor Rain sensor
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Station
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MAR through Ponds
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