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Major Aim :
This study is positioned at the nexus of two broad
topics namely, unruly urbanisation led infrastructure
stress and environental-health implications. Under
this backdrop it aims at analysing wastewater risks 
and social vulnerability of different groups due to 
changes in the physical, socio-economical, 
infrastructural and institutional environments of the 
city. 

DPSEEA Model (David Briggs for WHO)

Double Structure of Vulnerability (H.G. Bohle)

Conceptual Framework



Unruly Urbanisation and Infrastructural Stress
Population of the city has been
constantly growing at a high rate, 
reaching 15.3 mil. in 2005.
There is high rate of in-migration 
from neighboring states.
Frequent violation of master plan and 
developmental norms.
Infrastructual upgradation has not
kept pace with growing population.

*1 lakh= 100.000

The sewerage services as per present policy are not being 
provided in unauthorized colonies and JJ Clusters. Large areas 
under informal settlement remain unconnected and unserviced.

Access to Sewerage Facility Across Colony Types
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Route of Exposures

Domestic wastewater diverted to cess pools as well as covered tank which is emptied 
manually when filled up. These are unlined wastewater collection and disposal points. 
They along with the unlined open drains carrying wastewater serve as a source of 
groundwater pollution as the household wastewater along with the pollutants percolates 
down to contaminate the ground water over time. These are also source for bad odour, 
and favourable breeding for disease vectors like mosquitoes and flies.

The poor flow in tap is accentuated by 
attaching hand pump. Freshwater 
pipelines often running close to 
wastewater drains and channels are 
affected by the intake of contaminated 
wastewater into the freshwater system 
due to frequent decrease in pressure 
causing numerous leakages and 
further mixing wastewater with the 
fresh water resulting in contaminated 
water supply to the end users. 

Direct Physical Exposure to wastewaterDirect Physical Exposure to wastewater

Cess pools forming conducive breeding Cess pools forming conducive breeding 
Ground for disease carrying vectorsGround for disease carrying vectors

Red Hand pump indicating unsafe water Red Hand pump indicating unsafe water 

Cont.....



The factors taken into consideration for analysing wastewater 
exposure have been categorized as follows:

[1] Demographic characteristics of the communities
Age composition
Sex composition
Family size

[2] Status of settlement and infrastructure 
Type of house
Kind of colony
Period of stay
Connection to the sewer network

[3] Drinking water sources and consumption habits
Source of drinking water
Drinking water purification habit
Sewage and fresh water mixing 

[4] Direct contact with raw sewage
Nearness to open drain/canal
Frequency of drains overflowing
Physical contact with wastewater
Open defecation and public washing

Household Exposure

Factors influencing Perception and Resource Capacity have 
been categorized as follows:

[1] Socio-Economic Status of the communities
Gender Role
Educational Status
Economic Status

[2] Knowledge and Awareness
Nature of Problem
Earlier experience
Knowledge of impact severity 
Available mitigation options

[3] Role of Social Capital
Existence of People’s Group
Effectiveness of Social Networking
Constraints to Community Participation

[4] Institutional and Political Economy
Level of Institutional Accessibility
Institutional sensitivity
Constraints upon self help

Perception and Resource Capacity



Profile of Diseases in the Study Area
Total incidences of water borne diseases are highest  followed by the 
skin diseases, conjunctivitis and malaria in the study area.

Source: Household Survey, 2005-06

Water-related diseases reported from surveyed households 
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Pearson‘s (r) = 0.30

Exposure-Morbidity Relationship

Scatterplot of Household Exposure level and No. of illnesses
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Conclusion:
Exposure is influenced by PAR
People‘s Perception of Risk.
Awareness of its severity (Experience and Knowledge)

Make Resource Capacity Functional
Mould their Responses taking to various
Preventive and Recovery Measures

SECURED VULNERABLE

Actions and Interventions:
Making the system more shock absorbant: How?
Point of Interventions/Action: Where and When?
Explicitly defining Actions: What?
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