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*Megacities grow beyond imaginable proportions, particularly in
the developing world. Urban issues therefore warrants and
receives increasing attention.

*There are 21 mega cities (10 million+ pop.) in the world , 17
are estimated to be in developing countries, 3 in India.

*Megacities, with respect to large number of inhabitants on one
hand and complex risk factors on other faces certain type and
degree of vulnerability.

*Delhi as a megacity is accompanied by tremendous
environmental concerns and infrastructure deficits.

*Practically half Delhi population lives in informal settlements:
either in unauthorized colonies or in squatter settlements.



1. Delhi is affected by a high degree of fragmentation between
urban upper class quarters and squatter settlements of the
urban poor (Heterogeneity).

2. Due to the emerging “fragmentation”, the increasing “social
gradients” and physical and social boundaries different types of
access to water and sanitation infrastructure develop —
sufficient and insufficient / formal — informal and also legal and
illegal”

3. The issues underpinned here are not only limited to Delhi but
has numerous similarities with other cities too.

Delhi presents classic examples of water and wastewater
related problems of mega cities .....



TYPEOF SETTLEMENT & POPULATION
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Jhuggies-Jhopris Clusters in Delhi

-»  Assembly
L.Z.1 Constituency

River

NUMBER OF JHUGGIES

Less than 1,000 a
1,000 - 5,000 @
5,000 - 10,000 ™y
10,000 - 20,000 &
20,000 and above )

The sewerage services
as per present policy are
not being provided in
unauthorized colonies

* and JJ Clusters.
Source: Slum Wing MCD-Desian and Planning Cell
Sl. NO. | Type of Settlement Total No. of Settlements Sewage facilities in the
settlements
1999 2000 2003 1999 2000 2003
1 Resettlement Colonies - - 44 - - 44
2 Urban Villages 126 135 135 84 84 93
3 Regularised/Unauthorised 567 567 567 294 366 402
Colonies

4 Unauthorised Colonies - - 1017 - - -
5 JJ Resettlement Colonies 44 44 44 27 34 44




Urban Population Coverage (%) (National Average)

Availability Deficiency

Protected Water Supply
Sewerage & Sanitation
Refuse Collection/
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Disposal
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WATER SUPPLY AND SEWAGE SENARIO IN DELH]
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Demand for water and sewage
generation rising along with the
Rising population curve, But the
Sewage treatment capacity gets
static after 2001.
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Delhi | India - metropolitan area, acquired QuickBird scenes and chosen test sites
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What type of wastewater is generated by the selected
areas and what are the disposal mechanism in different
localities?

In localities with sewerage network existing, isthe
connected population really protected against the
nuisances of wastewater?

What are the kind of wastewater related problems
faced by the different residential areas.

What is peopl e’ s perception regadaring the existing
condition?
How do they response within their given conditions?
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B To understand the nature of wastewater related problem
and the factors contributing to it.

B To study environmental impacts due to wastewater
nuisances in the selected areas.

B To study the potential health risks (Risk Assessment).

Exposure Assessment (Involving determination of the nature of
population and the route of exposure).

| ncidence of Health Effect

u To identify the vulnerable communities (Relatively).




Double Structur e of Vulnerability

(After Bohle, 2001)

\
o EXPOSURE

Political conflict

THE DOUBLE STRUCTURE OF VULNERABILITY

Institutional Theory

COPING
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Framework for Assessing Wastewater related Vulnerability and

Wastewater Components

Health Risks

A 4

Hazardous
Non Hazardous

Wastewater Profile

Wastewater Disposal Methods.
Wastewater Disposal Sites

v

Vulnerability Components

Health
and
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External side of Internal side of Vulnerability
Vulnerability PERCEPTION AND
EXPOSURE RESOURCE CAPACITY

v
A 4
. Income level . Family Size

. Living condition

. Period of stay

. Nearness to open drain.

. Physical contact with sewage.

. Frequency of sanitation service.
. Source of drinking water

. Economic status (assets)

. Perception towards the problem.
. Coping strategies (Responses).

. Resident Welfare

. Association

. Social Networking

~NOoO o~ WDNER
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Health Impacts

1. Waterborne diseases

2.
3.
4.

Skin diseases
Malaria and Dengue
Gastrointestinal problems

Ecological Impacts

. Eye sore

. Foul smell (Air pollution)

. Leakages to water pipes (water pollution)

. Breading ground for rodents, flies and
other disease carrying vectors.

A OWN PR




Population Industrialization and

growth Urbanization
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DRIVING FORCES

*Population Growth.
*Urbanisation ACTIONS
eLocational Marginalisation

*Ageing and insufficient Infrastructure

" Improvement of sewage

PRESSURE infrastructure.

Planning failure ®  Low wastewater
sIncreased Wastewater generation generation strategies.
*Improper sewage network " Wastewater Recycling
*Inadequate and underutilized STPs and Reuse.
STATE l " Environmental Impact
*Environmental and Health hazards. Assessment.
*Eye-sore " Monitored quality of water
*Water pollution S
: : upply.
*Air pollution " Provisi f |
*Breading ground for infection carrying vectors, rO\_”S|_On 0 regu ar
sanitation services at
EXPOSURE l residential colonies.

eIncome Level Awareness and Education

Period of Stay " Social Networking
Physical contact (RWAS)
EFFECTS l

*Outbreaks of diseases

*Morbidity

*Poor living conditions




SECONDARY

GIS LAYERS

Census Data at

district lewe|
No.of Household
Size of Houwsenhold
Total pobu kation
Sex Rafio
Literacy Levels
Sowrces of water supply
Accessiolty to differant
types of sanitation withim
HH
Type of drainage
conmectvity
Sowrces and ocation of
drnking water withan HH
Anvalabilty of eleciricity
Structure of HH
HH ciassified by building
ma fenal
HH ciassified by roof
ma lernal
Census houses and uses
they are put (Land Use
data)

D

ATA BANK

DJB and CPCB data

Water supply

Volume of wastewaler
oenerated

Location of WTP and STP
Sewerage network

Groundwater Qual ity

Lewvel of groundwater
Level of depletion
Physio-chem data

He alth

‘Water- related diseases
reported .

Mo, of gastrom e stina
CESES

PRIMARY DATA BANK

Field Observationss
Ground Truthing
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- Digital photographs

- GPS measurements

- Personal feld
olbservations

- Geo-referencing of
surveyed households

High Resolution
Remote Sensing
Data

T Test Sites

- Land Use

- Land Cower

= Site Density

= Bailkding Size

= Detection of formal and
nfcrmal seitle ments

= Waler mfrastructure

House hold Survey

N=T2Z0

Quantitative Data

Economic strata
Educationsl O ualfication
Ape-Sex Struchure
Family size

Hinterd and of
n=migration

Duration of stay
Sources of water supply
Expenditure on water
Duwratson of supply

Level of waler
consumption
Freguency of water crisis
Acoessinilty to sanitabon
nirastruciure

Physical contact
Freguency of sanitation
oo Diem

Magniude of the
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Qualitative Data

Kind of waier problems
Kind of sanitation
oroblems

Heslith profile
Perception

Ad aptation strate ges’
Responses

Expert Interviews

M=x

- Water managers
- RWaAleaders

Identification of dilapidated
structures and risk locations

Analysing water supply, '
wastewater disposal, water ]
system management and related
health threats ;

(Weighted Index to be linked by
gecreferencing )

Integrated tool to

VULNERABILITY ASSESSMENT

= STANDARDISATION J
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Analysing level of exposure and
coping capacity
(Weighted Index to be linked by
geoneferencing )
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Educational Qualifications of the Respondents
(South)

JJ Cluster  Unauthorsied Resettlement Authorised

@ No school edudcation ® Primary 0O Secondary
0O Graduation B Post graduation O Technical education
B others
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Household income of the Respondents (South)

JJ Cluster Unauthorsied Resettlement Authorised

I Less than 2000 m 2000-5000 O 5000-10,000 O More than 10,000




Percentage of Sewer Coverage
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JJclusters UnathorisedColonies  Resettlement Authorised Colonies

. . . Colonies
Distribution of Households by Types of Drainage Type of Colony

Connectivity: NCT Delhi @ Existant but not functional

ﬂ O Privately connected to the main sewer

@ No connectionto sewer

@ Connected

O Closed drainage m Open drainage O No drainage



% ill people out of total household

Reported illness by colony type [% of total household popluation]
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@ Others

B Typhoid

B Jaundice

B Dengue

B Malaria

O Dysentry

O Diarrhoea

@ Vomitting

B Lack of Appetite

O headache

m Skin irritation and rashes
O Eye irritation

B Throat irritation

O Shortness of breath

O Cough

B Joint and Muscle aches

O Fever




Morbidity
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Summers mark the season for cholera
and gastro entritis (severe water
problems)

sMonsoon and post monsoon sees arise
In cases malaria and dengue

COMMON NEWS HEADLINES

Cholera cases trouble national capital:-
New Delhi | May 19, 2005 7:43:45 PM IST

Malaria cases on rise in city
TIMES NEWS NETWORK

8t June, 05
197 cases of cholera reported in Delhi in
two months : NEw DELHI, MAY 30 (PTI)

This year, no specific MCD plan to
deal with disease

New Delhi, June 2: it's the ideal season for

water and mosquito-borne diseases and cases of
cholera, malaria and gastroenteritis are piling up, even
as the meningococcemia epidemic dies down. But the
MCD does not have any specific plans this year, to deal
with diseases that could turn into epidemics.
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Mushrooming of new residential areas,
Irrespective of marginal locations and absence of
civic aminities.
The flood plain of River Yamuna

Photo: 21st Sept. 05, RS.

-

New constructions in densely packed conditions.
(Unauthorised colony)
Photo: 21st Sept 05, RS.



L anes getting flooded with sewage
water in the absence of proper sewage
facility.

(Unauthorised settlement)

Photo: 24th Oct 05, RS.

Squatter settlements on the floodplain,
residing with compl ete absence of anykind
of water or wastewater infrastructure.
Photo: 28th Sept 05, AZ.




Breeding grounds for disease carrying
vectors, overflowing drains.

) :“(: : ,{E\ Sals,

Human exposure to sewage. Muck from the

drains being manually removed.
Photo:24th Oct. 05, RS.

Physical contact with sewage water.
Manually draining the sewage water
entering the residence at Mehrauli.

| Photo: 18th Nov. 05, RS.




Public water point tank being setup at the
garbage dumping site. Bhumiheen camp.
Photo: 6th Nov. 05. RS.

Public water handpump along the
open sewerage
Photo: 24th Oct. 05. RS.
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Greater Kailash 1l (Authorised Colony)
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Location: Bhoomiheen Camp

Type of area: JJ Cluster

Income level: Rs. 2000-4000 per month

Average Family size: 7 members

Source of water supply: Community taps and common tanks,
Connection to sewer: Not connected, open canals and ditches.
Duration water availability: No fixed timing. 1-2hrs spent in
fetching water everyday, more in summer.

Drinking water: Tap water (no chlorination)

Kind of water problem: No individual connection, fewer
connections in community, poor quality and insufficient supply with
very less pressure and no fixed timings.

Water Consumption: approx. 80-100 Ipcd

Kind of sewage disposal problem: Narrow lanes frequently
flooded, chocked drains and overflowing canals.

Physical contact with sewer water: Usually

Water related disease reported: Flu, gastrointestinal, respiratory,
skin problems, malaria and dengue.

Community participation: Week community participation, absence e

of social networking

General Perception: Unhygienic environment, lack of sanitation
facilities, governance neglect

Risk: High

Exposure: High

Vulnerability Level: High




Location: Kalkaji DDA Flats

Type of area: DDA allotment, Resettlement

Income level: Rs. 5000-10,000 per month

Average Family size: 5 members

Source of water supply:

Connection to sewer: Connected sewers and covered and semi
covered drains.

Duration water availability: Tap in the household, twice daily by
DJB, fixed water supply.

Drinking water: Filtered tap water

Kind of water problem: No problems, only sometimes insufficient
supply with less pressure, usually when the motor is not working,
usually during summers)..

Water Consumption: approx. 200-300 Ipcd

Kind of sewage disposal problem: Seasonal flooding but rare.
Physical contact with sewer water: rarely

Water related disease reported: Fever and cough (seasonally).
Community participation: Community participation possible when
problem is severe in the locality.

General Perception: No serious environmental problem in the
area, residents are satisfied with the available resource and civic
facilities.

Risk: Less -medium

Exposure: Less- medium

Vulnerability: Medium




Location: Greater Kailash Il

Type of area: Planned and Authorised.

Income level: more than Rs. 10,000 per month

Average Family size: 4 members

Source of water supply: Municipal tap in house with private
motor and booster pumps.

Connection to sewer: Yes, covered drainage.

Duration water availability: Twice daily for more than 4 hrs.
Water is stored in overhead tanks and available round the
clock.

Drinking water: Filtered water, mineral water

Kind of water problem: none

Water Consumption: approx. 400Ilpcd

Kind of sewage disposal problem: none

Physical contact with sewer water: never

Water related disease reported: none

Community participation: Strong social networking, active
RWA existed. Rain water harvesting undertaken.

General Perception: No problem, nice surrounding, peaceful
environment.

Risk: Low

Exposure: Low

Vulnerability level: Less
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