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Water crisis looms over India

DIRTY PICTURE Despite rapid urbanisation, cities fail to meet growing water demand, treat sewage, finds CSE study
GRAVE SITUATION
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NEW DELHI: Major metros like
Delhi and Mumbai face huge
water and environmental crises
as infrastructure tries to keep
pace with the increasing popu-
lation, says a new study of 71
Indian cities.

The report, Excreta Matter,
prepared by the Centre for
Science and Environment
(CSE), comes at a time when
India is url)alli\ing at the high-
est rate in the world and half of
all Indians are expected to be
living in cities by 2050. “If we do
not get the arithmetic of water
waste right, it will drown us in
its own excreta,” said Sunita
Narain, CSE’s director general.

The study presents the dirty
picture of Indian cities’ capac-
ity to treat less than half the
sewage they generate.
Moreover, the dirty sewage gen-
erated flows into rivers like
Yamuna in Delhi, Mithi in
Mumbai and wetlands in east
Kolkata. Even a modern city like
Bangalore is able to treat just
30% of its sewage,

What is worse, the treated
sewage is not even utilised for
non-food or non-bathing pur-
poses, “Most cities don't have
water management plans,” the
report says.

The study also points out
another major flaw — water loss
during distribution. Over 35%
of water in Delhi and about 30%
in Mumbai is lost because of
leakages, the report says.

Delhi extracts around 12% of
its supply of 1,824 million litres
per day (MLD) from the ground
but fails to replenish the same
amount by way of water har-
vesting The availability of water
in certain regions is around 63
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metres below the ground.
Even though the capital’s pop-
ulation has increased by 50%
since 1994, the increase in water
connections is just 3%, the
report says, indicating that the
Delhi Jal Board has failed to aug-
ment water supply in the city.

Mumbai fares no better.
Residents of high-rises receive
about 220 litres per capita per
day whereas those in slums get
less than 40 litres. With its pop-
ulation estimated to be 15 mil-
lion in 2011, it needs about 1,300
MLD to meet the demand.

Kolkata is slightly better than
the two in meeting its water
requirement but may fall in the
same trap if its sewage treat-
ment capacity is not increased.
From a water-surplus city,

Source : CSE
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Floods in Guwahati When It star

Brahmaputra Ri

One of the first big accounts of urban floods is from July, 2004, when the
the peak was flowing at 1.75 meters above the danger mark.

Source¥olum& Impactsf Floodand Landslides théconic Cultudderitagef Guwahati, R&4DMA, GovernmeAssam
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Comparing the Two scenarios. . .

Case of Guwahati é
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The part of city that floods the most. . .
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Flooding

CURRENT CONCEPT DEVELOPMENT

One of the first big accountsof urban floods is from July,2004,
when the BrahmaputraRiverat the peak was flowing at 1.75
metersabovethe dangermark

SourceVolume 3 Impacts of Floods and Landslides on the Iconic Cultural Heritage of Guwahati,
For ASDMA, Government of Assam

Cause For Flooding
BRAHMAPUTRA RIVBEevel of Brahmaputra Bed higher than
the CITY level
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Back flow frombrahmaputra

SLUICE GATE TO DIVER
WATER & BLOCK BACK
FLOW FROM RIVER

Drain diverted towards the
downstream to mitigate flood

Water from Guwaha
backflows into the st
water drain when it
reaches H




RAPID URBANIZATION

SUR

IMPERMEABLE SURFACE

Roads
Parking lots

' 40 % EVAPORATION ] BuiIdin?
30 9% EVAPORATION  2vements

10 % RUNOFF

75% 100% PERMEABLE SURFACE

es in porous soil as ground

water

not entering directly in streams. 75% 100% IMPERMEABLE SURFACE

Source : Federal Interagency Stream Restoration Working Group (FISRWG) US.
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Stormwater challenges

CURRENT
STORMWATERBNe of the major causefor FLOODINGN the city.
oLAND SLIDE |
Cutting of Trees
INCREASE iRISK Encroachment /el
of Landslide
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0 SILTATION OF DRAIN

Reducingcarrying capacity

Proposed garded section
with slope correction

DECREASED CARRYING CAPACITY
LEADING TO FLASH FLOODS

Current Techniques tde-silting Nallahsin Guwahati

Existing cross-section




On_e of th_e causes for FLOODING
Siltation because of slope erosion
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ImageSource www.grasscretecom
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Natural slope stabilization




Cross sectional correction & restoration of riverine ecolog

Existing cross-section Proposed garded section
with slope correction
Extra safety buffer

Neon -mansaon flow(all year )
Every rain {29 days fyear)
Heavy rain(10-15 days /year)
Once in every 5 years
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WALKWAY & BIO FILTRATION | . RESTORED \ UPPER BIOSWAL ﬂ
CYCLE TRACK TERRACES WETLAND & LEVEL

> WALKWAY e

BIOSWALE WATER QUALITY . 25
e : TERRACE * GREEN SLOPE




Caseof Delhi- Ridge & the River |

5SSt KAQa adad2NX¥gIl 0SNJ
western ridge areas to the river situated
In the east. There are 19 major drain
outfalls into the River Yamuna.
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m Rain water falls on green area
® some quantity soak in.
® rest goes to near by drain.

m Other areas
e Some let the rain water go into the near by drai
on road
¢ Plots above 100 sant. should do rain water
harvesting as per building bye laws.

®m Roads
¢ All water goes tamallaand then to river.
* No ground water recharge.




One pipe leading to Anothe
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All the stormwater falls on road and it is diverted towards the closest

nala or drain.
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All the green areas in the city should
X o be connected and programmed to
~n 4 B = e ONG : help in storm water management.
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MANAGE STORM WATERA
CITY BY ADOPTING
FOLLOWING MEASURES

AFILTRATION

ACONVEYANCE SLOW . SPREAIL j SOAK
ADETENTION | - | )
ARETENTION

ANFILTRATION
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RAIN WATER FALLS ON
Parking lots Open land ROOF TOP!

Storm water disconnects from drain &
enters green area

GROUND WATER OVERFLOW GOES BA
RECHARGE TO DRAIN

New strategy for disconnecting from the
conventional pipe system and using all
possible alternate areas for recharge.

DRAIN OVERFLOW GOES
RIVER
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Storm water management filéétiemiparian buffer

1. A riparian buffer is a vegetated

|
|
|
strip along the banks of flowing !
water body. !
|
|
2. Riparian buffers are a simple, |
inexpensive way to protect and !
- PP T T SO T . -5~ gue vy S5 oL A5t s l______—_—__ —T _______
improve water quality through local | jagusssss | Soneomenes | e e |
plant materials. | THATSOWRNOFFAND | WABTATANDARORS | SABLZESAISAND | WATER BODY./DRAIN
| ABSORBS MOST | REMAINING | COOLWATER THROUGH 7
Lo ZCONTAMINANIS ooy n (CONTAMBANES oo JSRADNG. o oo oo =

3. Buffer strips structurally stabilize
banks and shorelines to prevent
erosion. Trees and shrubs provide
shade to maintain consistent water
temperature necessary for the
survival of some aquatic life.



SEWAGE WATER IN A CITY
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@ Location of major cities
@ River monitoring stations
*  Mixed sewage sources
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WYC: Western Yamuna Canal
EYC: Eastern Yamuna Canal
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Stop the pollution at the source

Better to catch and treat the pollution at source
rather than treating the entire polluted water body

DECENTRALISED WASTE WATER Tk



Case study of biological waste water treatment
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BAIMA CANAL, Urban Municipal Canal Restorer

Fuzhou, China

SOURCE : John Todd Ecological Design



An overview of sewage treatment strategy
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Disinfection (selective)

\% Treated Wastewater Effluent
Discharge to receiving rivers
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Wetlands,case study :HongkongwWetland Park

Natural trails and decks to enjoy the scenic beauty of the place
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Role of plants in purification of water



