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1. INTRODUCTION
Mumbai faced heavy rains on 26th and 27th July 2005. On 26th July, 2005, in the
afternoon after 14.00 p.m. the Mumbai Suburban Area and the entire M.M.R. Region
was struck with a heavy storm. Indian Meteorological Department (IMD), Santacruz
had recorded a 944 mm. of rain for the 24 hours ended at 8.30 hours on 27th July.
This resulted in the flooding of many parts of the Mumbai City and Suburbs. Roads
and railway lines at many places were under water for more than 24 hours. The rail
and road traffic came to a halt. The airport was also closed on account of water
logging and climatic reasons. People at large were caught off guard. They were
stranded for many hours.

Thousands had to wade through water which was anything from knee deep to neck
deep. Electric supply for many areas in the Suburbs was off for several days. Many
lives were lost. The rains and the floods had also caused considerable damage to
Public and Private Properties.
2. DELUGE AND RESPONSE
The rains lashed and disturbed the city; many sectors suffered setbacks in the due
course. These have been highlighted as below:
•

Transportation system- the train movement has stopped, the roads were full
of water, certain roads submerged, the airport remained non functional for 2
whole days.

•

Communication system- The communication such as telephone, cellular
phones got suspended on by one. Had the communication network been
operational and the public address system effective, many people would have
got some guidance and could not have ventured in putting their lives to
unnecessary risk.

•

Power supply- Due to submergence of the power stations and substations,
the power supply in suburban area got suspended

•

Water logging -about 22% of Mumbai’s land was submerged in rain waters on
26th and 27th July
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•

Food and Civil Supplies-Commencing from the evening of 26th July, the daily
consumables could not reach to the people

•

Rescue & Relief Measures- all efforts were being made by rescue workers but
the so much rain made matters very difficult to handle. Lot of measures were
taken in terms of mosquito control, water purifications. Additional physicians
were employed to manage increased patient load. Water was supplied
through tankers. Many NGO’s were also active in rescue work.
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Flooded area of eastern and western suburbs
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3. STUDY OF NATURAL AND MANMADE LANDFORM
In urban areas, it is very important to study the effects of urban conditions on
rainfall–runoff relationships. Changes in the physical characteristics of urban areas
change the runoff response of the area. The developmental works involving physical,
topographical changes alter the natural processes in the area. It is necessary to
evaluate the effects of such changes on the natural drainage patterns of the urban
area. Infrastructural planning of urban area should require careful attention to urban
drainage characteristics. But large volume of physical data is required to be collected
for this purpose. When this is not done, the extreme rainfall event as was witnessed
by Mumbai in July 2005 takes the city by shock and surprise.
The journey of water is continuous in time & space. It is necessary to study how the
precipitated water travels in the catchment to understand the process of inundation
and flooding. The soil type, the vegetative cover, topographical features of the land
surface and the physical structure in the catchment play a key role in influencing the
runoff process. Urban areas tend to reduce the natural vegetative cover as they
develop. Population growth calls for more land development, redevelopment and
densification of structures. The developmental structures in urban areas such as
roads, pavements, buildings (residential and non-residential), paved parking lots and
sidewalks, driveways increase the impervious surfaces in the catchments. The
drainage systems must be designed to cater to the runoff of the area which must be
calculated only then can city function properly in case of heavy rains.
4. STORM WATER, SEWERAGE AND SOLID WASTE DISPOSAL SYSTEMS
Storm Water Drains, Sewerage System and Solid Waste handling are the vital
components of urban civic management. Given its geographical shape, topography,
coastal & island nature, population density including floating population and rate of
precipitation, proper performance of Mumbai’s systems of Storm Water Drains,
Sewerage and Solid Waste Handling is always very important. These systems are
briefly outlined in this chapter.
4.1. Storm Water Drains network
The city area has no natural drainage outlet. The central area forming a depression,
flanked by hills, and being on reclaimed grounds barely two to three meters above
sea level is liable to flooding during the monsoons. As in proper Mumbai (island city),
in the suburbs too, natural drainage has been visibly affected by urban building
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activity. All along the shore fringes, extensive areas are flooded during high tides,
during the heavy monsoon rains, many low lying areas are flooded and do notm
readily get drained.
4.1.1. Deficiencies in the system and causes of flooding
The major deficiencies in the storm water system which causes flooding are
elaborated below.
•

Many gradients are flat and the drains are affected by tides.

•

A large number of drains were found to be of inadequate capacity

•

Many obstructions were there in the larger drains

•

Poor workmanship and lack of attention to proper repairs when the drains
have been punctured to construct utility services has left many of these
locations in a poor state of structural repair.

•

Access for maintenance to some drains is restricted by development over the
manholes.

•

Interconnection of storm water and sewerage networks

•

Encroachment on system reducing access for maintenance

4.1.2. Covering of storm water drains
Some storm water network in island city and most of the storm water networks in
suburbs are open system. There is a large network of road side open drains in
suburbs. These roadside drains require attention throughout the year as many of
these roadside drains carry sullage. Since these drains are open the swept
material/refuse easily enters the drain and it obstructs flows. It is always an eyesore
and a health hazard. The popular demand of locals is therefore to cover these
drains.
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Properly planned and designed underground storm water system is very essential
and the same principle must be followed whenever it is planned to replace the road
side open drains
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4.2. Sewage system
4.2.1. Current scenario-The collection, conveyance and disposal system compris
of 7 sewerage zones. Each zone is operating independent of each other and each
zone consists of a sewerage collection, conveyance system, pumping stations, rising
mains and treatment facilities and disposal facilities
Though sewerage lines are laid in zones, due to rapid expansion, development,
dense population and non- accessibility etc sullage in some of the parts particularly
in extended suburbs and slums is connected to storm channels, which is required to
be segregated
4.2.2. Future scenario- master plan for sewerage system for the population growth
by the year 2025 has been prepared. These works are critical and sensitive from
environmental and health point of view
4.2.3. Slum population and sewerage facilities in slums
•

More than half of City’s Population live in SLUMS

•

There are 6.9 Million Slum dwellers in Mumbai.

•

SLUMS are un-planned and under served

•

Located in HIGH RISK and BARELY HABITABLE areas of city

•

Poorly equipped with Sanitation and Solid Waste collection facilities

4.2.4. Sanitation in slums Current sanitation scenario is as below:
•

Inadequate Public Toilets Infrastructure

•

Public Toilets over-burdened, long queues

•

Lack of Water, Electricity and Illumination

•

General Discomfort among Slum Dwellers

•

Forced to use open public places

•

Not connected to sewers

•

Near absence of sewerage system

•

Sullage connected to storm channels

•

Shorter life spans of Toilet Blocks

•

Health hazards and environmental degradation for the whole city

4.2.5. M.C.G.M.’s Action
•

To Improve sanitation in Slums MCGM had taken up Slum Sanitation program
as an integral part of MSDP-I/ MSDP- II
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•

Sanitation facility explicitly for poorer segment

•

Based on the principles of community Driven demand

•

Treats slum dwellers as initiators, collaborators & resources to build on

•

Demand-driven and participatory approach

•

Sustainable investments by community members

•

Survey of sanitation facilities in slums of Mumbai.

4.3. Solid waste disposal
The solid waste generated and dumped in storm water system is always an area of
concern. The need of management of solid waste management from maintenance of
SWD system is emphasized under storm water management section, however more
concrete plans need to be thought of and devised for its effectiveness.
60% population of Mumbai resides in slums the refuse generation at these slums is
always an area of concern. Schemes like Dattak Vasti Yojana are mainly formed to
have clean slum colonies. But they lack in amenities of collection, storage & removal
due to limited access and nature & frequency of generation of refuse in slums.
Unless proper means are provided for collection storage and removal of solid waste,
that too, frequently during the day, dumping in open streams/ nallas can not be
avoided. In slums, Solid Waste Management will have to be attended to with much
greater intensity. Organizational measures to achieve this in co-operation with the
local groups of residents will have to be in place well before the next monsoon. It
may need Corporation’s internal organizational restructuring and strengthening to
some extent. Even in general it is experience that solid waste generated and
dumped in storm water system is always an area of concern. The need of solid
waste management from maintenance of SWD system point of view is emphasized
under storm water management section, however more concrete plans need to be
thought of and devised for its effectiveness.
5. STORM WATER MANAGEMENT
Storm Water Management’s objective is essentially to safeguard health, safety and
property of the citizens/ residents & to reduce inconvenience to them by having an
integrated approach for developing & maintaining a system for storm water runoff
which will provide better quality of life for the society. Flooding in Mumbai is a serious
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problem as city is developed on reclaimed land, which is not much higher than high
tide levels. Even when proper system exists, the flood may occur due to various
factors in isolation or in combination like •

Heavy rainfall

•

High tide

•

Loss of drainage capacity.

There are no comprehensive GIS developed for Greater Mumbai by M.C.G.M. so far.
The sewerage system has the GIS base. But that does not help in the management
of storm water from the land surfaces. Unfortunately the current Development plan
sheets of Mumbai do not include all the topographical details of the natural
watercourses and the information of the area contours. There is no systematic
Contour map of the corporation area, after the Survey of India’s Map of 1976
5.1. Maintenance of storm water network
Maintenance of storm water system is an important component for its effective
management. The periodical reviews have identified in the past the reasons and
causes of flooding and focus shall be to address these deficiencies as a part of
maintenance.
In the island city area, most of the storm water drains are underground, barring few
open channels. But in the suburbs the system is mostly of open channels. The storm
water disposal at present is by gravity. For system to be fully operational in an
efficient manner proper maintenance of the network is of prime importance. Attention
will have to be given to the following measures on priority:
•

Desilting of Storm Water Drains.

•

Removal of obstructions caused by other utilities.

•

Removal of constrictions.

•

Rehabilitation of Dilapidated Storm Water Drains.

•

Ban on Plastics.

5.1.1. Desilting of storm water drains
Thickly populated slums even at the mouths of the outfalls surround many of the
open storm water channels. For slum dwellers these open drainage channels are an
easy space to dispose of their solid waste. That aggravates the congestion at the
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mouth of the outfall. It is necessary to stop the entry of the solid waste into the storm
water channels rather than arranging for the removal of it.
Large poor population of city resides in slums. Usually these slums are near open
drainage systems (nalla) for the obvious reasons of vicinity to the sullage disposal
point, which is also a solid waste disposal point for them. It leads to creation of
artificial obstruction to the storm water flow.
The sullage generated in these localities need to be diverted to a sewerage network
preferably. Segregation of sewage from storm water drains can be effective only
when adequate sewerage networks are available nearby to carry this sullage. In the
absence of monitoring of these types of situations, we are sacrificing the storm water
system and make it ineffective.
5.1.2. Removal of obstructions caused by other utilities
Obstructions in storm water drains drastically reduce their carrying capacity. Floating
material gets entangled with such obstructions and result into partial or complete
blockade. The results are disastrous in closed drain system where the blockade
cannot be located easily. The obstructions could be utilities or in the form of
pathways and cofferdams built during construction. All these need to be checked and
removed by a fixed date prior to monsoon. There is a need to set up a
mechanism/system at ward and central agency level to monitor prevent & remove
such obstruction of utility in future .
5.1.3. Removal of constrictions
At many places bottlenecks exist on account of constrictions in the storm water
channels.
5.1.4. Ban on Plastics
Plastic is a nuisance and obstruction for storm water flows. Thin plastic bags have no
recyclable value & are abandoned/ disposed by public directly or by packing refuse
in it. Being cheap, hawkers/ vendors/ shopkeepers use them for packing of items.
People demand for it from hawkers/ vendors and use it for its easiness of carrying/
storing. As such all forms of plastic are in use abundantly and there is no proper
enforcement mechanism to prevent its misuse and its disposal. Government has
taken a serious note of this plastic menace and even banned plastic ‘below certain
thicknesses (along with plastic carry bags). It is necessary to have mechanism in
place for regulating its use, recycling & disposal. And there must be a well spelt out
responsibility. Ban on plastic and its enforcement has improved the condition of
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storm water channels after 26/7/2005. Ban on the use of disposable shopping bags
in particular will have to be continued.
5.1.5. Mixing of Storm Water and Sewage
Mumbai’s average yearly rainfall is of about 2000 mm. Since inception Mumbai has
adopted separate sewerage and storm water systems for disposal of sewage and
storm water. The sewerage system works on the principle of gravitycum- pumping
while storm water system purely works on gravity. In spite of having separate
systems only 60% of sewage generated in city is discharged through sewerage
network. Remaining 40% of sewage is discharged through storm water drain. This is
mainly on account of slums and development in un-sewered area. There exists
interconnections between sewerage network and storm water drains. These
interconnections upset the smooth functioning of the drainage systems. Storm water
is admitted to the sewer system; or at times sewer system overflows in to the storm
water drain. It has also been observed that during heavy rain and generally during
monsoon the storm water is discharged through sewerage network, which is not
designed for storm flows. Mixing of sewage in storm water is not desirable for
following reasons:
•

No treatment to storm water provided before discharge in to water body

•

It does not provide for appropriate dilution

•

Foul gases of sewage cause nuisance to the public

Similarly mixing of storm water in sewage is not desirable for following reasons.
•

Lot of floating matter jam the sewage inlet arrangement.

•

Siltation in sewage system causes loss of hydraulic properties of sewerage
system.

•

Sudden load/ flush of floods cannot be sustained by pumps and allied
equipment as the same are not designed for storm flows

The efforts have reportedly been made in the past to segregate the sewage from
storm water. However these remain to be resolved, as the required sewerage
network is not laid.
5.1.6. Flood Plain Zones
The importance of contour map & its role has been emphasized time & again and
they play very important role in Storm Water Management. Contour Maps are the
basic information this information enables to establish flood plain zones and
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delineate the areas subject to flooding. These areas (land) are classified vis-à-vis
risk of flood plain. Based on relative risk, the use of plain around stream be
prohibited or restricted for certain user with conditions. Owners or occupier be made
aware of the relative risk, by notifying/exhibiting the information Thus the Storm
Water Management also includes regulating the use of land in flood plain to restrict
or reduce the damage caused by floods especially as urban drainage is not designed
for worst condition. It must be remembered that such zoning may not be remedy to
existing situation; however, it can definitely help in minimizing flood damage and
flood losses.
5.1.7. Reduction in Run – off
The storm water runoff is said to have increased from 0.5 to almost 1.0, which has
necessitated re-designing the storm water system for Mumbai. Plans for avoiding
loss of drainage capacity by way of proper maintenance shall also explore the
possibilities of reducing the run-off (which is equivalent to increasing drainage
capacity).

Besides

maintaining

existing

open

spaces

as

ponding

area

nonconventional methods like “rain water harvesting”, introducing concept of “porous
paver blocks” for pavements within open spaces/ parking areas/ internal roads of
commercial complexes, residential colonies etc. and provision of detention/ retention
tank/ ponds can be effective to reduce storm run off. This retained run-off can
subsequently be let off in the storm water system during lean times. Such methods
may initially turn out to be of little help, but with increased focus on planned
implementation, it will help in reducing run-off over a period of time. In development
works in city & suburbs implementation of these schemes can be a good start.
5.1.8. Restoration of Damages to storm water drains.
Storm water drains are often damaged while the works on other utilities are carried
out. There must be a mechanism in existence, which shall review such works of
other utility services to ensure that no other systems are provided at the cost of the
parent system, and other utilities are provided without any damage to the parent
system.
5.1.9. Management information system
Efficient & Effective Management Information System including GIS for SWD as also
the Maintenance Management System shall be in place for storm water
management. Standardized reporting and recording is also necessary
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The information such as extent of rainfall, rainfall intensity, location/duration/extent of
flooding, short term analysis & short term remedies taken etc. is vital information for
future development of the system and therefore, accurate and timely recording of all
this information is important. There shall be appropriate feedback & monitoring
mechanism to take appropriate decision in time.
5.1.10. Educating people/Public awareness
For years, ALM & NGO’s are playing some role of public participation towards
betterment of city. They must be made part of the system for educating and making
aware the people about the expectations from public. Teachers & students of this
school shall be made active participants in social education & awareness helps of
private schools, colleges shall be enlisted. There are @ 50 Engineering Colleges in
Mumbai University area. Help of all polytechnic & engineering colleges along with
premier institutes like VJTI, IIT & NITIE be sought as active participant in solving
problems of Mumbai.
5.2. Organizational restructuring and strengthening
it is very essential to restructure the SWD organization and make it more responsive.
It suggested that the organization should have capabilities to collect data,
conceptualize, plan, design, construct, operate, maintain and monitor. It should aim
at to become role model of Storm Water Drain Management (SWDM). It should be
able to develop its own expertise in the subject.
5.3. Remedial measures
Remedial measures suggested:
•

Complete review of the drainage design- proper drainage scheme should be
worked out as per codes and guidelines and got reviewed by an expert.

•

Guide lines for design review are appended

•

In addition to these guide lines committee also suggested a few sound
engineering practices to be kept in mind while designing and executing, those
are also appended

•

De-silting, training and necessary improvements

to the nallah and

watercourses should be carried out before next monsoon
•

In case of any incomplete works, they should be brought to safe stage before
monsoon.

MONOGRAPH ON FLOOD HAZARD IN URBAN AREA

Page 17

Mumbai Floods

•

Certain administrative measures need to be taken e.g. i) ensure that the
consultants perform their job properly, ii) carry out third party quality audit, iii)
introduce peer review, iv) mobilize sufficient number of well qualified staff, v)
incorporate proper and practicable contract provisions like reasonable time
limit, set mile stones, penalties for default etc.

6. Environmental Management Of Mumbai’s River Basins
It almost appears that our own understanding about the urban ecosystem of Mumbai
will limit our abilities to make a turn-around after the floods of 26th to 29th July, 2005.
It is high time that we undertake several serious studies and engage in a consultative
process and chart the course of developmental planning. While the rain was indeed
a natural phenomenon and certainly such cloudbursts occur very rarely, flooding of
low-lying areas in Mumbai has not been any new thing in every monsoon. There are
two-three broad scapegoats that are routinely blamed:
•

The drains were not cleaned and plastic bags and solid wastes choked the
drainage system.

•

Storm water drains are not properly made.

•

Slums and recycling industry in coastal regions and flood plains of creeks and
rivers are responsible for flood

While all the above reasons do contribute to flooding in Mumbai in various locations
and on various occasions every monsoon, they are not the only reasons for causing
floods in Mumbai. Indiscriminate modification of our ecosystems and waterways and
the resultant serious threats to communities have not yet attracted the serious
attention it deserves. That has also disrupted the livelihoods of coastal communities,
especially of fisher folks. It is crucial that the developmental agencies understand the
sensitivity of the structure and function of our urban ecosystem. It is well known that
the green belts, gardens, hills, sandy beaches, sediments in creeks, estuaries,
rivers, lakes, and oceans perform a crucial ecological function in a given eco-system.
In addition, the natural processes that occur in such systems benefit humans by
mitigating floods, maintaining water quality and quantity, recycling nutrients, and
providing habitat for plants and animals
6.1. Assessment of Mumbai’s Urban Aquatic Systems
Ecosystems are made-up of several sub-systems and those sub-systems are further
made-up of sub-sub-systems. A significant impact on any of the sub-systems or
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even on sub-sub-systems can eventually have the repercussions for the entire
ecosystem. Excessive rainy season flooding and the yearlong extreme deterioration
of the quality of water flows in the stream channels have been the principle adverse
ecosystem impacts of the last 150- years development processes.
Very few patches of Mumbai’s ecosystem today are in fact survivors of the pristine
150 years-old ecosystem such as the west of the Manori Creek. Some patches,
however, are present in today’s modified ecological form because they adapted to
human intervention and forces of development as at Mahul or places near the Manor
Creek. Superimposed on the earlier natural ecosystem in and around MumbaiIslands, are the man-made civil arrangements. It has been recognized that Mumbai
needs special consideration in its management because of being a coastal islandcity with excessively large population density. While responding to these challenges
of development, Mumbai Island has undergone a series of reclamations and
transformations. Mere restoration of watercourses and water bodies in Mumbai will
not provide the needed flood protection. We certainly need much higher capacity of
carrying floodwater and wastewater in our rivers and creeks.
Encroachments in the riverbeds or on the banks of the rivers in the Mumbai have
choked and pinched the watercourses and aggravated the risks of flooding. The field
observations indicate that all the rivers in Mumbai are suffering from the following
five assaults:
•

Open, dangling cable and pipe crossings on the sides of the bridges and
culverts,

•

Debris dumping (from construction activities as well as industrial wastes) on
banks and into rivers,

•

Sedimentation in river beds and dumping of urban solid wastes into rivers
coupled with inadequate annual desilting efforts,

•

Ingress encroachments from the banks (building, industries, and slums); and

•

Modification of river-courses and local diversion of streams

There are four typical risk zones associated with each river-ecosystem in Mumbai,
namely: (i) areas that are prone to wave action, (ii) naturally low-lying areas prone to
submergence, (iii) riverbank areas prone to flooding, and (iv) chronic drainage
congestion sites. Each one of these needs separate attention
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The river Mithi has been disturbed from its natural course many times. Many
developments have come up in the catchment area of the river as a result disturbing
the natural course of drainage. This is probably one of the reasons the airport made
in the low lying area is flooded during the rains.
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Urban activities responsible for environmental degradation include encroachment
leading to narrowing of banks, reclamation of river beds for housing, un-authorized
slum development, construction of industrial units, diversion of river flow due to
dumping of construction debris and solid wastes as well as wastes generated by
stables and cottage industries on the banks of the rivers.
Entire area under submergence faced a great loss and psychological shock. The
damage was worst in suburbs. Poor probably were among the worst affected
families because many lived in flood plains, near coast and low lying areas. The
eastern ridge of the Mithi basin – is very critical from the point of flooding, because of
the 2 km long low level saddle near Jarimari shown in Drawing below The
surplussing of Mithi waters across this saddle on 26th July led to unprecedented
extreme flooding in the eastern nallas flowing into Mahul basin. Management of the
Mithi basin will play an important and critical role in the ‘risk free’ status or otherwise
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of the upstream areas at the source of the Mahul basin. Stream flow / flood flow
arrangements along the ridge between the Mithi and Mahul basin will have to be
detailed out hereafter very carefully.

The above image depicts the change in course of Mithi river over the time.
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6.2. Addressing Environmental Challenges In Mumbai’s Urban Management
If the Mumbai’s peoples are to enjoy a high quality of life, we must move quickly
toward a sustainable future. Mumbai’s aquatic systems will have to be managed
keeping the principles of sustainable development in view and encouraging wide
participation through, partnerships and networked institutions. Key to sustainable
development is the empowerment of the residents through action-oriented
partnerships at all levels. Some important elements of the framework for addressing
environmental challenges in Mumbai’s urban management are listed below:
•

Sustainable development should be our ultimate objective

•

Adoption of "polluter pays principle" should be integrated into planning and
decision making process

•

Adoption of "precautionary principle" should be central to preventive
approaches.

•

“Ecosystem services” are not adequately quantified in commercial markets
and are often given too little weight in policy decisions objective

•

The “system’s approach” and “watershed” based development planning can
ensure sustainable development of urban habitat and security against deluges
as occurred on 26 July 2005

There are three core components that need to be addressed for the aquatic
ecosystem rejuvenation in Mumbai:
1. There has to be a clear realization and awareness about the inputs meeting
the aquatic ecosystems including garbage, effluents, and solid wastes.
2. To look at the condition and status of the aquatic ecosystems infrastructure.
3. The attention is to be paid to all the deficiencies in the existing water
management practices of the ecosystem.
6.3. Recommendations towards sustainability
1. First, restore the existing degraded rivers and river-banks to initiate recovery
of the urban ecosystem
2. Provide river flushing system to initiate rejuvenation of river channels.
3. Rejuvenate degraded urban ecosystems including lakes / ponds, rivers,
creeks, and costal zones.
4. Restore the Mangrove-Ecosystem and rejuvenate the coastal zones.
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5. Rejuvenation and environmental upgradation of hills, slopes, and lakes /
ponds in Mumbai Region.
6. Improve MSW management
7. Upgrade the sewage treatment plants and sewerages.
8. Construct detention basins and infiltration zones for flood control and provide
spaces for people to escape to in case of disasters and calamities.
9. Remove encroachments and strictly adhere to the Development Plan.
10. Remove encroachments and facilitate flow in Mahul Creek System. Name the
Mahul system as the “Mahul River” and manage it like a river.
11. Demarcate potential flood-zones on DP sheets. Develop a policy for
management of development in those areas and amend DC rules suitably.
12. Strengthen monitoring, assessment and auditing of environmental and
ecological status-related activities in Mumbai Region.
13. Empower the “Disaster Management Authority” to monitor, assess and audit
environmental and ecological status after any disaster
14. Set up the “environmental cess” for providing targeted O & M budget to
sustain environmental services
15. The MPCB should facilitate implementation of India’s environmental policy in
a proactive manner and ensure compliance of environmental regulations by
the Municipal Corporation.
7. Transport System
Brihan Mumbai is an Island City. The shape of the island is a somewhat elongated
triangle having a maximum width of about 16 Km. Average population density is
about 27,209 persons per sq.km.
The majority of the population lives in the suburbs. However the day-time population
in the Southern portion of the city is 45, 00,000 with a density of about 3,94,400
person / sq. km, while the night-time population is hardly 2,00,000 persons, a density
of only 17,528 persons / sq.km.
Most of the business centres, offices of the Government and other Institutions are
located in the southern part of the city. Though many attempts have been made in
the past to decentralize and establish other CBDs (Central Business Districts) in the
northern part and on the mainland, while these have partially succeeded in taking the
pressure off the southern-most CBD, there has been simultaneously tremendous
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growth and the demand for travel has greatly increased. Traditionally the southern
area continues to be a business magnet and the pattern of heavy north-south travel
is continuing though many of the establishments have now been set up in the north
and on the mainland.
Due to strong attraction towards south during daytime and limitations on the spread
at the south a traffic pattern has been established comprising of heavier traffic flows
towards south during the daytime and north ward during night-time. It is estimated
that about 43, 00,000 people make to and fro journeys every day.
Traditionally only two modes of public transport namely local Railway and BEST
(Bombay Electric Supply and Transport) are handling the commuters. Transport by
water is very negligible and limited to southern tip to mainland trips only. In addition
to the city population in the suburbs, a large population in the hinterlands of Mumbai
Metropolitan Region (MMR) is travelling towards south in the morning and going
back in the evening using the local railway system.
This pattern is a matter of concern to the administration and is straining the system
to the extreme. This situation is getting further aggravated due to the increasing use
of private vehicles. The transport system totally collapsed on the frightful day of 26th
July 2005 and was one of the major causes of the sufferings of the people of
Mumbai on 26th and 27th July 2005.
7.1. Railways
On 26th July 2005 at about 15.00-15.30 water started rising in the railway yards. As
the signalling system got water-logged the trains started to move at a crawling speed
of less than 8 Km. per hour. After 16.00 the train movement was completely stopped.
The process of accumulation of commuters had already started from 15.30
coinciding with the rush of office employees who were allowed to go home early as
per usual practice on such occasions. This resulted in a large crowd of more than 2
lacs commuters piled up in the Churchgate and CST stations. At the same time due
to failure of telephones and the cell phone communication system, anxiety about the
safety and whereabouts of family members started mounting and people became
desperate.
Lacunae in the system:- The rail lines in the city (as they are) are laid at a low level
and are very vulnerable to flooding. Flooding of rails and stoppage of local trains
twice or thrice in a year is a usual phenomenon in the city.
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7.2. Roads
Mumbai has three entry and exit points by road namely Dahisar, Mulund and
Mankhurd. Main routes serving them are Western Express Highway, Eastern
Express Highway and Sion-Panvel road. In the suburbs, Swami Vivekanand Road
and Lal Bahadur Shastri Roads are complementary and parallel to these roads. In
the island city main roads feeding these highways are Veer Savarkar, Lady
Jamshetjee Road and Senapati Bapat Road on the western side, and Dr. Ambedkar
Road and Rafi Ahmed Kidwai Road on the eastern side. in the suburbs the situation
on most of the roads was serious. Almost all roads in the suburbs were flooded. Both
the Express highways were also flooded for a substantial length. As the water starts
rising on the road the traffic on the road start slowing down.
Due to bumper-to-bumper queuing of the vehicles retrieving the vehicles back also
becomes impossible. This all results into a total traffic jam. Precisely the same thing
happened on that frightful day. All the roads were jammed and due to failure of
communication network nobody knew what really was going on.
Lacunae- As already mentioned about the rail level, the same is applicable for road
levels in the city. Though storm water drainage system exists in the city the capacity
was designed based on old norms which are now proving to be inadequate.
7.3. Air transport
Transport by air does not exist in the city though some attempts had been made in
the past in this regard. A few landing facilities do existing on the roof tops of a few
buildings and a few grounds in south Mumbai. Due to heavy downpour in the
catchments, Mithi river water rose to an alarming level. The flood water could not be
contained by the bridge under the runway and the banks, so it broke the compound
wall of the airport and entered the airport area flooding the runways. The airport
become non-functional and all the operations of take-offs and landings were
cancelled. Outgoing passengers were already stranded in the airport and the
passengers who had landed before the flooding were also stranded. As the stranded
passengers could neither proceed to their desired destination nor go back to their
homes, the situation become chaotic in the airport. Food supply was also limited as
the contingency was never thought of.
Lacunae:-Airport is situated on one of the old holding pounds (Padam talav) which
subsequently has been filled up and nallas have been diverted. Airport is skirted by
Mithi River, Vakola nalla and their tributaries on 3 sides. While increasing the length
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of the landing strips Mithi River has been bridged under one strip and diverted
around the other strip. Further, the work of Taxibay is in progress for which widening
work of the existing bridge under the first strip is in progress. River was temporarily
diverted for the construction work
7.4. Water transport
Though Mumbai City is surrounded on all sides by the sea and water bodies and has
got two all-weather international ports, the inland water transport system has not
been fully harnessed so far. Probably it might be due to the fact that fast alternatives
like local trains and buses are available, and in the monsoon four months the sea is
quite rough on the Western Cost.
Lacunae:-There is no inland water transport system though thinking is going on for
quite some time. The main problem faced by these projects is about their reliability in
four months of monsoon, as in the monsoon four months the sea is quite rough on
the west coast and the west coast is strewn with rock outcrops so navigation is risky.
Travel time is more in case of water transport and suitable terminal facilities are not
available.
7.5. Bus system
On 26th July 2005, when the information about gathering of huge crowd of
commuters at CST and Churchgate station was received by the BEST, the
authorities immediately diverted 500 buses to various stations to carry the stranded
commuters to their destinations. However the buses could travel half-way only and
they were met with a traffic jam created by the broken-down cars and deserted
vehicles. They could not move further even though the higher elevation of their
engines would have allowed them to ply though deeper waters. Passengers could
not reach their destinations and had to remain seated in the buses overnight. It is
noted with gratitude that the passengers and the drivers were given food and tea by
the local residents. It is also noteworthy that no driver of the BEST bus left the bus.
8. Urban Planning & Governance
Mumbai is losing its place as one of the leading performers in the Indian economy. It
has one of the largest percentages in the world of commuters who use public
transport (85%). Yet the transit system is massively overcrowded, and commuting
times are longer on average than in most other world cities. Apart from Africa,
Mumbai has a higher proportion of its population living in slums than any other city in
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the world (now about half). Land is in extremely short supply and as a consequence
real estate prices are among the highest in the world. There are archaic laws
governing real estate development still in place, and not enough effort is being made
to increase the land supply. The procedures for serious urban planning have fallen
into disuse.
A city works because of its infrastructure: water supply, sewage handling, solid
waste collection and disposal, drainage and flood control, reliable and continuous
electric supply, a telecommunications network, and above all mass transit and road
systems. The better the infrastructure better is the working of the city. The better its
working, the higher will be its economic productivity, and the higher will be the level
of satisfaction of citizens with the quality of their lives.
Disasters will happen. We cannot know when. We cannot know in advance what
form they will take. But we can set in place systems for swift and effective response,
so that post-disaster recovery is quick and well organised. From the experience of
recent disasters it is also clear that in any disaster management plan the citizens
must be actively and heavily involved. More than being victims of the disaster, we
have to look to them as being the first line of defence in responding to the disaster.
Currently, there is a plethora of authorities and agencies responsible for different
aspects of urban life in the Mumbai Metropolitan Region. In some cases their
responsibilities are overlapping, or uncertain. There is no clear accountability, and
often no clear command structure for resolution of conflicts between authorities.
There are far too many authorities, and too many of these see themselves as
answerable to no one else in the city, and as a law unto themselves. We need to
clarify roles, accountability, and mechanisms for negotiation as well as for dispute
resolution. In doing this, we should take into account the Constitutional requirement
that urban local bodies form the third tier of government, and function as the agents
for social and economic change.
Certain acts also ask for changes, these include the following:
1. The Rent Act.
2. Urban Land Ceiling (Regulation) Act (ULCRA):

The issue of storm water drainage is intimately linked with the restructuring of
Mumbai. Incessant pressure on lands in Mumbai has been the principal reason for
encroachments on the stream flow areas, congestion and pollution. Relieving this
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unbearable pressure of population on Mumbai’s lands will have to be the mainstay of
the long-term strategy for storm water drainage. Otherwise whatever physical
arrangements are made will in due course stand nullified—because the storm water
channels remain unused by water flow in the non-monsoon periods. That attracts
settlers. The remedy partially lies in putting these stream channel strips to
appropriate public and private uses during the non-monsoon period—like
playgrounds or golf courses. Use as permanent parking spaces is not recommended
as these will have to be vacated during the monsoon, and in that case, where will
those cars go? Mumbai’s development maps will have to show the flood zones
clearly and specify the appropriate uses of those areas in consultation with the local
people. Residents of Mumbai will finally have to decide about their own future.
To make new land available for development, we need to examine several
possibilities, and weigh each one carefully before deciding whether to accept or
reject it, theses are:
1. Reclamation
2. Increasing FSI
3. Recycling Land Uses
4. Bridging the Harbour

Recommendations for a better planning
1. Preparation of a long-range strategy plan for the entire metropolitan region
with a 25 or 30 year horizon. The areas of concern would cover:
•

Water supply

•

Storm water drainage and disposal

•

Sewage treatment and disposal

•

Broad delineations of land use,

•

Strategies for risk mitigation

•

Adequate provision of Low Income Housing stock

•

Solid waste secondary collection and disposal

•

Public transport, with particular attention to inter-modal change facilities

•

Highways and arterial roads

•

Power generation, transmission and distribution
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•

Environmental protection, safeguards and measures suggested for
cleanup and environmental improvement

•

Guidelines for the preparation of local area plans, which may vary from
one sub-region to another.

•

Maintaining and making available for public access a database of all
existing features as well as all new development activity in the region

2. Preparation of local area plans such that there is a real possibility of genuine
local public participation in the planning process. They would cover the
following:
•

Water distribution network

•

Storm drainage network, including rain-water harvesting

•

Sewage collection network

•

Solid waste primary collection, including sorting of garbage.

•

Location of bus stops, taxi parking ranks, public parking

•

Power distribution

•

Road and footpath widening

•

Location and demarcation of public open spaces

•

Location and sizing of various public amenities, including public toilets,
schools, colleges, hospitals, police stations, fire brigade stations

•

Definition of land uses at the detailed, local level, in consonance with
the overall regional guidelines

•

Development of building control regulations

9. Conclusions
On 26th July, 2005, in the afternoon after 14.00 the Mumbai Suburban Area and the
entire M.M.R. Region was struck with a heavy storm. Train movements started
slowing down from 14.30 and at 16.00 came to a halt due to water logging on the
tracks, which created a hue and cry situation and panic amongst the stranded
passengers Due to stoppage of trains, vehicular traffic intensity on roads suddenly
increased. But due to the water logging and submergence of certain pockets such as
Dharavi, Bandra-Kurla Complex, Chunabhatti, Chembur, Ghatkopar, Milan Subway,
Sion and in many other areas, the traffic movement got substantially slowed down,
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whereas in other areas it came to a grinding halt. Around 1.5 lakh people were
stranded at the CST and Churchgate stations due to disruption of railway services.
The situation got further aggravated when communication systems such as
telephone and cellular phones got suspended one by one. There has yet been no
formal survey of the sufferings & losses of the people and the public agencies. But
the indications are that the losses have been huge.
More than 20,000 cars, 2,500 BEST buses and a very large number of two wheelers
/ three wheelers were damaged. 24,000 animal carcasses had to be disposed of.
Though exact assessment of the loss to the private property is not forth coming but
guess can be made, as 2 lakh tons of garbage mostly comprising of personal
household belongings, furniture, food stuff and electronic gadgets was required to be
thrown off. Gravity of the situation can also be deciphered from the amount of
bleaching powder and disinfectants spread and number of persons required to be
treated. It is reported that 24 metric tons of bleaching powder and 2 metric tons of
phenol had to be sprayed for disinfection and 3 lakh patients had to be treated. 450
persons lost lives during flooding and 248 thereafter. Railways, electricity supply
stations & telecommunication equipment also suffered extensive damages. More
than 1 lakh houses suffered from submergence at different scales. There is no count
of the personal inconvenience and sufferings.
Immediate causes for the deluge were:
•

Excessive rain

•

Blockages

•

Non operational disaster management plan

•

High tides

•

Electricity failures

•

Road congestions

These led further to accumulated factors.
Natural Disasters can happen anywhere the only way we can act is by preparing
ourselves for the disasters. Although this natural disaster was aggravated by the human
developments. These restricted the easy flow of water from city to the sea. When no place
was there for water to flow it was left in the city to find its own way. Hence along with
management of disasters we must look into the aspect of preventive measures ,adopted
during the planning stage of the city.
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