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1. EXECUTIVE SUMMARY

1.1 Rapid Urbanisation :-

Rapid urbanization during last few decade has led to several 1ssues,
including management and disposal of Municipal Solid Waste (MSW).
The studies indicate that the quantum of waste generated 1s higher in bigger
cities due to high level of economic activities and consumption pattern.
The management of Municipal Solid Waste (MSW)1s the obhigatory duty of
the urban local bodies, howewver, in the cities and towns in India leaves much
to the desire, and is the root cause of public health and environment
problems. Taking cogmzance of the consequences of mismanagement of
Municipal Solid Waste particularly in the wake of Surat Plague in 1994, the
Supreme Court of India set up an Expert Committee to recommend the
measures to improve the waste management particularly in Class-1I cities in
the country. Simultaneously, the Ministry of Environment & Forest,
Government of India, notified the Municipal Solid Waste (Management &
Handling) Rules 2000. These rules alongwith the recommendations of the
Expert Committee of the Supreme Court mandate scientific method of
MSW collection, transportation, treatment and its disposal at sanitary
landfill. The underlying principle of these rule is of recycling of waste and
the disposal of residual waste into sanitary land fills which will protect the
environment from being polluted by the erroneous city waste.

1.2 MSW in Mumbai :-

The City of Mumbai which is one of the largest urban
agglomerations in the World, generates about 7000 MT of waste evervday.
This is disposed off at three land fill sites namely Gorai; Mulund and Deonar
located outskirts of Mumbai. These landfills are fast heading towards a
saturation level. Landfill sites may lead to severe environmental problems
which will affect the people living in the City. Already there has been a
demand to close the land fill at Gorai similarly either to close or drastically
improve the sites at Deonar and Mulund. As per estimates prepared by the
Solid Waste Management Cell of the Government of Maharashtra, Mumbai,
more than 700 hectares of land will be required during the next 25 years, if
all waste is disposed in the way it is done at present. In a city with limited
geographical area and the constraints of Coastal Regulation Zone along
with heavy pressure of colonization, the availability of land of this size may
be no better than a dream. The only option therefore, is to reduce the waste
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itselt at the point of generation through segregation and recycling, and also
to enhance the capacity of the existing landfill through waste treatment and
perhaps by mining and recycling the old stabilized material.

1.3 Research Project :-

Municipal Corporation of Greater Mumbai in collaboration with
Veermata Jijabai Technological Institute (VITI), Mumbai, carried out a
three pilot studies focusing on utlisation of old stabilized material for
making construction bricks. The objective of this study was to establish the
technology of converting stabilized waste into building bricks. The study
carried out prima facie indicates that the MSW can work as soil substitute in
making building blocks and bricks. The study concluded that, if the
stabilized waste could be used as soil substitute, it would reduce erosion of
the agricultural land to a great extent which takes place as a result of removal
ol top sol for normal brick making.

Considering the encouraging results of the study, the MCGM and
VITI approached the Solid Waste Management Cell of the Govt. of
Maharashtra and All India Institute of Local Self Gowt. (AIILSG) for
supporting further study which could firmly establish the technical
feasibility of the above technology and help in establishing a reliable option
of waste utilization. The SWM Cell, Municipal Corporation of Greater
Mumbai and the VJTI moved a research study proposal to Mumbai
Metropolitan Region Environment Improvement Society (MMR-EIS) for
financial support. After several rounds of presentations and discussions, the
MMR-EIS approved the research project.

1.4 Objective of Study :-

The over all objective of the research study is to establish a process
and technical feasibility of brick making by using Municipal Solid Waste,
stabilized over vears at the landfill sites. It is also intended under the project
to identify the environmental implications, if any, of brick making activity,
if started within the city area. A reference to marketability of such burnt
bricks is also a part of the objective.

L5 Methodology :-

The methodology for this research project is to draw MSW samples
at various strata from landfill site at Deonar, testing and analysing the
samples at Soil Mechanics Laboratory, Structural Engineering Department
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and Environmental Laboratory of Civil Engineering Department in the
VITI. The methodology also included bacteriological analysis at G.S.
Medical College, K.E.M. Hospital with a view to identify possible health
and environmental hazards while making bricks from this material. The
lhiteratures overview and consultation with experts involved in civil
engineering activities and building material technology was also accepted
as part of the methodology.

Accordingly, 128 numbers of samples were drawn by trial pit and
boring method employing an agency through the bidding process, The
samples were analysed for physical and chemical composition; similarly for
microbiological analysis. Number of brick kilns were set up at Deonar to
burn the bricks made from wvarious mixes drawn by permutations and
combinations of various quantities of MSW, agricultural soil and fly ash.
These bricks were tested for compressive strength and water absorption,
The results obtained from the testing provided deep imsight of not only of the
possibility of making good bricks of acceptable standards from MSW but
also of the technological improvements in making bricks. The conclusions
drawn will help the brick making industries at large. A workshop was also
conducted in November, 2004, to discuss the preliminary findings of
samples drawn and the test reports of the bricks, with experts from building
activities, environmentalists and scientists from environmental and civil
engineers streams.

1.6 Enlarged scope of study :-

During the course of the study, the scope of research work was
extended to the issue of handling debris waste which is deposited in huge
quantity and needs immediate solution. Analysis of M5W in Mumbai
indicates nearly 17.5% to 37.5% of debris component in the MSW. It was
discussed that if the demolition debris, in particular, could be recycled into
making building material such as building blocks, the problem of disposal
of MSW could be significantly mitigated. Fly ash from Thermal Power
Plants, currently poses another threat to environment, could also be used for
brick making along with solid waste. The research study explored the
possibility, to use fly ash as one of the ingredients for MSW based bricks, in
order to reach a desired level of chemical and physical composition of the
raw material required. The project team also visited the fly ash based brick
making unit in Koradi near Nagpur to study how fly ash is being used in this
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activity and the extent to which fly ash could be used to strengthen the MW
and agricultural soil combinations.

1.7 Indian Standards for Brick Making and Working Hypothesis :-

As a part of this research project, Indian Standards of Brick Making
were considered as theoretical base to test the feasibility of making bricks
from different materials.

Traditionally building bricks are made by cutting top layer of
agricultural soil which generally has the following chemical composition:-

Silica (810, ) 37% to 48%

Alumina (ALO,) 20% to 32%

Calcium Oxide (Ca0) 5%to7%

Ferric Oxide (Fe,0,) 11%to 13%

The working hypothesis were that the combination of different
material should be able to make the above percentage of these chemicals in
order to give bricks of desired and approved standards.

Process of brick making comprises :-

Mixing of raw material in such quantity to satisfy the above
chemical standards, make brick block, drying and burning in age old
traditional bhatti / kiln, so that brick gains strength more than 30 and water
absorption limit of maximum of 25%.

The results obtained from this research study indicate that M3W
soil can be used for brick making in combination with fly ash andfor
agricultural soil.

1.8 Building blocks from debris :-

As mentioned earlier, the research study was extended to include
the treatment of building demolition debris, to explore the possibility of
making building blocks. The project team approached several Industrial
Units and experimented use of debris for making building blocks,
The results of the experiment indicates that the combination of debris along
with cement, sand, aggregates, can give building blocks of required guality.
In addition, it is established that even paver blocks prepared by using debnis,
cement, etc.; can also provide foot path pavers.

1.9 Impact on Environment :-

The project team carried out a environmental study of the brick
making activity at Deonar. The survey of ambient air quality due to brick
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burning was carried out 1n collaboration with Air Pollution Monitoring Unit
of Thane Municipal Corporation. The results indicate that there is no
significant increase in the pollutants as a result of brick buring.

1.10 Demonstration of the Technology :-

During the course of study the project team organized consultation
with the Builders and Developers in collaboration with Indian Merchants
Chamber. The consultation highly appreciated innovative work being
carried out under this project and recommended that the bricks made of
MSW should actually be used to demonstrate the technology. Accordingly,
the bricks used during the pilot project, were first used to construct the
flower bed in the Cathedral & John Cannon School, Middle School, 4,
Maharishi Dadhichi Marg, Mumbai-400 001, These bricks were also used
in making flower beds along Ridge Road at Malabar Hill in collaboration
with a NGO called AGNI. A structure constructed at Deonar Dumping
Ground itself'to study the reliability of these bricks in building making. The
structure withstood heavy rains of July 2005 and still intact without any
damage or effect on strength.

1.11 Broad Conclusions :-

#  MSW excavated at any location is found to content about 47%
to 52% soil material of less than 10mm in size thereby can be
used formaking the bricks,

#  The remaining 48% to 53% of material is greater than 10mm
size and 15 also very useful, as it contains various kinds of
recyclable material and if it is segregated properly it would be
very useful product and fetch a good value.

# MSW has deficiency in silica, alumina and ferric oxide and
calcium oxide as compared to the brick clay / agricultural soil.
Similarly, the quantum of finer material is less in it. These
deficiencies could be removed by addition of fly ash from
Thermal Power Station or agricultural soil.

#  Presence of heavy metals like chromium, lead, copper, zinc in
MSW is in traces.

# On the basis of microbiological analysis it is seen that
precautions in terms of cloth mask, gloves, gum boot ete. to the
labourers will be essential while making the bricks from the
MSW. Regular health check up of the people working in this
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field 15 also advisable.

The brick cannot be made exclusively from MSW soil
however, by addition of agricultural soil or fly ash to the
minimum extent of 10%, the bricks can be made which
satisfies the required standard.

Very experienced personnel needs to be employed for all these
activities.

The handling of bricks before and after burning needs to be
carried out very carefully to avoid its damages.

During these experiments the cost of making brick varies from
Rs. 1.00to Rs, 4.00 per brick.

Considering requirement of brick in the city the process of
manufacturing needs to be mechanized.

(On mechanization or even with conventional process if bricks
are manufactured in large quantity the cost may be around
Rs. 1.00 per brick.

[t is to mention that, normally, the cost of regular brick in the
market is varies from Rs. 1.80to Rs. 2.50 perbrick.

Presently bricks are coming in city by transport [rom almost 70
to 80 kms distance and by virtue of making bricks at dumping
ground the transport will reduce. Therefore, savings in fuel,
reduction in fuel emission which leads to reduction in cost of
bricks and protection of environment.

The room constructed by use of these bricks at Deonar
dumping ground about two year back has shown very good
result,

Ambient Air Samples collected during the burning of bricks
shows that all values of 50, and NOx and SPM are within the
permissible limit.

Some of the benefits derived from making of bricks by use of
MSW and fly ash are as follows :-

Huge quantum of MSW will be used.

Expansion of dumping ground will stop thereby no
requirement of new land for dumping ground.

It will facilitate extensive segregation and use of recyclable
material.
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Provides solution for conversion of complete MSW into useful
products.

The recyclable material will provide very good value.

The fly ash will be used in huge quantity.

The cost of brick will be less.

The bricks will be available in huge quantity and as per
requirement,

The manufacturing process will take place at single location
thereby complete quality control can be maintained.

The size and shape of brick can be made as per requirement of
client.

Mechanisation will facilitate manufacturing even during
monsoon which is not the case with normal bricks.
Barranization of agriculture field will stop to great extent.

Due to stoppage of expansion of dumping ground the damage
to the environment will also stop,

There will be saving in fuel and reduction in fuel emission.
Exploitation of labourer will be stopped.

At the end, this research work provides very innovative and
extremely environment friendly solution to almost all
problems created by two major solid waste i.e. MSW and fly
ash.

1.12  Future Activity :-

To develop the guidelines for the Commercial Viability,
Manutfacturing and Marketing, so that Entrepreneurs can come forward at
various locations for utilizing Decomposed Municipal Solid Wastes and
other Solid Wastes for construction industry.

Commercial Viability 1s needed to realize the concept from this
study and to make the project into reality. Studied guidelines for the
Manulacturing and Marketing are necessary to raise the confidence levels
of the prospective entreprencurs.

The activities involved are as follows :-

Identifying Preferred Mix Designs for various items, uses and
commercial viability.

Requirements of Manufacturing

Preparing samples and offering commercial use and observing
their reactions.
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®  Guidelines for promotion of construction materials made from
Municipal and other solid wastes including incentives from
various authorities.

e  [ssueofcarboncredit.

.13  Implementation :-

Who so ever interested in resolving the issue of dumping of MSW
and unable to carry out brick making activity due to non availability of
agricultural soil and number of other reasons, may start utilising this
research work. Depending on site conditions and availability of raw
material number of combination of mixes can be used, however, following
combinations are suggested for getting better burnt bricks, provided
uniform heating and cooling is achieved in kiln, for optimum results.

Quantity in %
MSW Fly Ash F2 Agricultural Soil

75 25 -
50 30 -
&0 10 10
70 - 30 |

IR (O L

I,
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2. BACKGROUND

2.1 Introduction :-

Urbanisation is a common phenomena seen worldwide, mainly due

to concentration of economic activity, shifting of population, etc. Many
places, itis also seen that areas which were earlier rural, is getting converted
into urban localities. Urbanisation has very important feature of increased
standard of living, demand of more and quality services, The population
becomes more and more dependent on each other for various services,
particularly civic services, It has become stupendous task for the Urban
Manager to provide civic services and satisfy the demands of population.
The most essential services like water supply, roads, drainage, electricity,
MSW, etc., are being generally provided by the Govt. organisations and
local bodies, however, it 1s seen that the citizens are not fully satisfied and
the MSW is one of such issue. MSW involves collection, transportation and
disposal of garbage. Procedures are laid down for all these activities,
however, due to various factors it could not be followed in totality.
Generally, it is seen that, Solid Waste is disposed off at low-lying areas,
which are normally called as "land fill sites". Land fill sites are generally
located at the outskirts of the cities, however, by its expansion, such sites
become a part of city and nuisance to the population living around.
Maost of the disposal sites in India are just uncontrolled dumps where a
mixture of domestic, commercial, industrial and hospital wastes are
dumped together. This creates air pollution, ground water and soil
contamination etc. Open dumping of wastes generally becomes ground for
various dreadiul diseases, particularly in the vicinity of the disposal sites.

F oy Municipal Wastes Management and Handling :-

In order to streamline MSW management, Ministry of
Environment and Forest (MOEF ) has promulgated the "Municipal Wastes
{Management and Handling) Rules, 2000" under Environment Protection
Act (1986) which addresses various aspects of waste management viz.
collection, transportation, storage, recyeling, processing, disposal, etc.
These Rules emphasizes integrated approach starting from house-to-house
collection to processing of organic waste and scientific disposal of nert
wastes. As perthe rules, implementation time schedule was as follows:-
































































































































































































































































































































































































































































































































































































