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Conventional wisdom has diti "ji i8garded the
modern city as the proc?uctofc eap energy, econo
forces, high technology and a view of nature thatyis
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under control. The underlying dtsc:plmes 1at
shaped the city have little to do w:th the natural
sciences or ecological values. : o

- “Cities & Natural Process” by Michael Hough
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Issues of Lentic - Lotic Waters in Urban Areas

J  Encroachment

J Pollution

] Losses / alterations of
Hydrologic Cycle due to
hydromodifications

(]
sustairnability
of Agquatic

Ecosystem
Low
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J Local to Global Problem

J Decentralized issues

J Centralized infrastructure
without due credit to

t] ECDSYSIEI’T} Processes Enriching Waters Through Innovative Eco-healthcare
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Yamuna: Receiver of Waste Streams

*“With thanks to Google and others for images




Musi River in Hyderabad: Lost it’s Glorious Past!

“With thanks to image up-loaders



What is needed for Pollution Control Mission<

Ateam of “Green Surgeons”

Sincere, honest, punctual, committed ground staff at every facility (Pollution Control
Hospital)

Assured sustainable finance for rejuvenation of existing infrastructures to ensure quality
oufcomes

Insulation from  polificization, administrative delays, hurdles, inactions dnd corrupt
practices

Ecosystem approach and ecotechnology for revival of self-purfication capacity of lakes
and rivers of Indig

People's audit of such systems and / or tourist-ledarming destination for common man
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=1 98% Effluents; 42.5 km length (24 km Metro area); flow about 1000 MLD (2)



Governance Equilibrium in Lentic — Lotic Basin

Government + Service + Technology
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Sustdinable Livelihood in the Basin
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GEARs of Lotic (Stream) / Lentic (Lake)
Restoration Project Management

People, Groups,
NGOs, CBOs,
Volunteers,
Green Clubs

Government .
Departments / &7 Professionals,
Nodal Agency : Designers,
' Planners,
Green Curator




Examples: Roles of Each of the Green Wheel for
Sustainable Lentic-Lotic System Management

Policy framing for
local action / plan

Institutional
mechanism
Technology

Finances

Audit
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Government
Departments
/ Nodal

Agency

Leadrole

Commitment to cooperate with
intra— & extra—governmental
institutions

Institutional memory for long
term action plan

Uninterrupted, as & when
required

Financial by zovernment auditor

Green
Surgeons,
Analysts,
Curators

Green Surgeons, Analysts,
Curators

Scientific support

Commitment to designed &
desirable outputs

Consistency / constancy of
actions & performance

Lead role to economize the
eradication & monitoring

Process / technical by planner
[designer of treatment system
or any other trained by designer

People,
Groups,
NGOs, CBOs,
Volunteers,
Green Clubs

People & organizations

Workable inputs

Participation & cooperation
for better actions & outputs

Social adaptation &
harmony

Contribution by social &
industrial organizations

Social audit & feedback



IWRM, IRBM and ILLBM

Integration Between Integration Between Sectors

scales/levels of governance e
‘ @ | Agriculture
\ b e

@/@

Microscale
Watershed

Fisheries Agriculture
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ILEC, Dr. Nakamurg, 2009

Green Bridge System

IGRIN, 2010

Culmination of 25+ years of
research

100% Natural Process

Reinvigorates the natural
Ecosystem

Truly sustainable

Carbon positive

Nitrogen positive

Fecal pathogen control



What is Ecotechnology?

ChemicalSciences  LifeSciences Earth Sciences
and Engineering andEnginesring  and Engineering 4
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Eco-restoration of Ahar River, Udaipur 2010

Flonwy of | Dry Weather Flow — 94 .35 MLD

Ahar River | Normal Monsoon Flow —435.46 MLD
High Flood Flow - 290708 MLD

High flood condition may last for 5 — 7
coys. But it s not a  regular
chenomenaon.

Treatment | Based on horizontal  ecofiltration
Process process — Green Bridge Flter with metal
sCreen Upstredm

* |nnovative approaches to engage all relevant
interest groups - spiritual, social, technological,
administrative and cultural in program to
trigger the concept of revival of self-
purification capacity of Ahar River using
ecotechnological remediations

.. * Financialsupportfrom local industrial group

Anar River of Udaipur Ecclogical Restoration - e A classic successful example of public-private-

Flan - A1 A Glance [ professionals' participation
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Large amount of foam is
generated due to
pollutants in river

Water is highly toxic and not
conducive for harboring any
form of life.

mage & 2012 GeoEye
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Improved Water Quality
BOD reduced by 50%
COD reduced by 50%

DO increased by 1200%

'.'?i;:j_sreen Bridge Il

] Green Bridge IV
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Udaisagar
Lake

Templeon
Matun Hill

Green Budgedy

GreeniBridge il

Significant Observation

Green Bridge'l
\ 4

Vegetable were deteriorating
during transit from farms to
market.

Green Bridge |

- Now it does not deteriorate in 20

o days.
MetaliScreen

/ Control of Water

Hyacinth

Image & 2012 DigitalGiobe
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Space Footprint 0sg. m
Carbon Footprint Less than O
Ecotoxicity reduced to 0
Nutrient Balance 100%
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Significa nt Obsewatmn
Despite of continued industrial discharges and shock loads there is no fish kill.

Fish contract depositincreased from Rs. 2,00,000 (in 2008 — 09) to Rs. 1,25,00,000 (in 2012).
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Significant Observation

DO concentration increased from 0 mg/L (untreated stretch) to 11.4 mg/L (treated).

DO transfer in a day — 11500 kg in 1 km stretch of ecotechnological treatment
(equivalent to Rs. 3 crores — the cost incurred for mechanical aeration)
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COD Reduction: Ahar River Restoration

Do you need any analysis report?
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Rasoolabad

(SERI)

Come

GIPE CAMPUS INCHARGE PULLED
UP IN TREE HACKING IHEIDEH'L‘

ange River

TRAVEL AGENTS BARRED FROM
TICKETING FOR KINGFISH ERW

Stream Restoration Project: 2011 - 2012

If S ThTRe A4 s € 8

Ibeowrgh Contral governminmenn
agenncies engaged i cheankng
g b peellationn-choked
Granges have mel il Btk
siceedd evell aller spending huge
amounts of lunds, a small project
aded by city-basesd SO0
Foo Besearc b Project (SERD
ad  has  reportcdly
a hiewed anme vioces
SERI has Dublt five brtdges tluat
HiliecE s cleaia the Wator & Ganiga's
confluenoes o that velatively clean

waler lavws into the river

Crwinagg 1o i Tilteriong alsility and
noenergy cost, the syatem is called
Green  Bridge. Five soch “green
Inidges” were bailt a1 dhe
Mg Lakuedd Glhian of Allaliabad, just
Befoere the conflumnioe of the Ganga
Al Yapwiia fiveds
U Sandewp Joshi, lead ol SERI,
il Pueee Mirror, ~Orur aim was G
e oopoe e il b s Aat Bl
succesaiul application of rero-eloc.
REtciny, bow -cond tew lenology s pos.
sibile iy & st time, The largel was
i varijplete Lhe liisfallatian belofe
ihe Magh Mela on lanuary %.°

Work on the project stamed in
November 2001 after Hoosds reoed-
el in Resoolabad, invobving clean
ing the chanoels Tilbed with solid
wasie and cattle wasite

A awatom was (istalled in ihe
channels 1o [lter solid waste. The
afganisatian claims thal ths 335
tens are elfectively femaving ups 1o
W peer il ol suspenided solids asd
wjr L 000 peer cond of black colour
and anacrobix oalour. SERD designed
sl provided expeniue, wihile Puae
trasedd Girewn Infrastructune proyhi-
wad bogihaiicn faijijmart

Dy Josdil and his teanin were vl

ed by ihe Swami  vimokieh-
waranand Saravwati to oo -
sl wnd design the Green Bridges
They were gulded by Dr G
i* Agarwal, fommer member secre-
tary of Central Pollutbon Contosl
Board, known as Swaml Gyan
Svaru s “Samand’

it iiegly, B2 vear-abd Swaini
n Swarup b curtently agitsting
Lo muake thee draniges podl ik i,
opposing the new Wiy power
plants there. From japwary 15 to
Febouary 7, hie abapdoned §ood
Sifcw Pelifuary 8, e has abandaiked
wating frulis as well




Rasoolabad Stream Restoration Project: 2011 - 2012
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Results of Rasoolabad Stream Restoration Project
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Evaluation of Ecological Restoration Using New
Performance Criteria

Ecotechnological Treatment of Organic Pollution in Medi SI‘.
Kuntha Lake, Hyderabad
No.
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Coliforms in Medi Kintha Lake, Hyderabad
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Daters of Sampie Collection

Parameter Conventional Ecological
Aerobic Restoration
[Anaerobic  phar Medi
Treatment  Rjyer Kuntha
SAB 1.2 8.7 6.4
CFC 1 8 8
NSR 0 48 36
CF 2.5 0.16 0.09
SF 1 0 0
NB (C:N) 40 5 2.5
EE 4.3 37.23 92.9
COP 0 10 0

Where -

SAB - Saprobic to Aerobic Biodiversity CFC

MN5R - Native Species Recurrence CF

SF - 5pace Footprint NB
- Economic Efficiency COP

(SERI)

- Complexity of Food Chain

- Carbon Footprint

- Nitrogen Balance

- Community Ownership of Project



Action involves Governance, Finance,
Science, Minds, Hands and Ecosystem

' Stakeholders

e 2 - Stakeholders Bengal ¢ » ~ Educators

@ Technology Facilitators
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Basin Approach for Catchment Waste Treatment
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Yamuna's Ecotechnological Factsheet
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Delhi’spopulation 17 millions & area 1483 sqg. km

The 48-km stretch of Yamuna River receives untreated
sewage and direct discharge of industrial chemical
wastewater.

24 major drains polluting Yamuna
Sewage generation from Delhiabout 2800 MLD

World Bank funded, “Delhi Water Supply & Sewerage
Project” estimated waste water generation at 3760
MLDin 2021

Conventional Tredtment Ecotechnological Treatment

Area Requirement (liquid + residue
treatment & disposal)

Capital costs per MLD
Operational costs per MLD
social capital (Estimated)

Ecological capital (Estimated]

do

(SER)

Min. 1000 hat Max. 280 ha {vertical +
horizontal filtration systems)

F300000- 1200000 3 100000 - 300000

$200- % 700 $10- 40

-5 2 +3 2

i +%2



Future of Water Governance
Consider Ecology as Economy




