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A Vision
Friends!
Thank you for picking up this book.
Let me guess, you're either an Indian or someone who has been to India. And you have
unforgettable memories of that place in your heart.
Seriously, wouldn’t you have loved it if India were cleaner, free of the garbage clutter, free of
spilling human waste, free of air pollution.? How beautiful the country could be if there was
no garbage pile ruining the view in every direction.
Tell me, who doesn't want to stay in a clean place? We all want to live in beautiful
neighbourhoods. Not just around the house, but the entire paras and muhallas. Okay, agreed,
if not beautiful, at least clean, for sure.
Cleanliness guarantees a certain degree of good health. Garbage piles, open toilets, burning
trash never contributed to cleanliness.
India and its population burden is keeping up with the industrial growth. Almost
exponentially. And that brings with it the burden of disposal in any society.
Have we made plans on how to ensure cleanliness? And I do not mean the squeaky-clean
floors or counter tops, by clean I mean healthy sources for water, good air to breath and an
unpolluted soil that grows our food. None of that is guaranteed when we are simply living
lives without a plan. Without a plan at an individual level, without a plan at the level of
governance.
So, when I am talking about garbage, toilet issues, water and air pollution, I am totally
concerned about the health of that spot on earth that our country occupies.
The fact that a place looks good when garbage is handled right is an added benefit.

However, that is not the only purpose of staying clean.
Ask your mom. She keeps the kitchen clean, the pots and pans shining. She inspects each
plate as she puts them on the table.
Not because, she wants it looking good. She is simply making sure her family does not get sick
from any germs.
It’s the same issue about piling garbage. It's affecting public health in ways we cannot
imagine. It's messing with the air quality and water quality in a big way. That is precisely what
we sacrifice when we accept the filth around us. Let’s do something about it before it affects
the quality of our life.
You must be wondering what makes me urge you to this degree. I have the passion and the
credibility to seek this platform to speak to you. Here's my story. I graduated as a mechanical
engineer from Jadavpur University, Kolkata, in 1952 and built up a very successful career in
engineering. While I learned a lot from stalwarts in the field, I also got to move up fast on the
professional ladder.
Soon, the itch to launch my own business grew within me. As a businessman, too, I was
fortunate to find success quite early. Yet, there was something that didn't satisfy me deep
within.
The final call came from my heart. I gave up my business, and the early age of 49, I immersed
myself in social work. Public welfare is an area of work where I could give my all without
tiring. The garbage problem became my principal hook that drove my passion.
In 1992, I decided to move to the USA but did not give up my zeal for public welfare work
back in India.
In the following pages, I am going to show you ways in which you put garbage to good use.
This is possible. As I take you through the steps, you will see what's missing. Before we blame
anybody about it, we will see where we can step up and make a difference. Let the whole
process begin with us. That can be an easy step forward.

This book is divided into three neat sections. Section I is dedicated to garbage handling. This
is the most detailed part of the book since I have spent the most time and research efforts on
it. Solutions are also less expensive than the wholesome approaches for toilets and urinals.
Section II of this book is dedicated to deal with the equally humongous problem of toilets and
urinals. There is really no definite answers as to where all the human excretion can go. Yet,
the striving needs to go on relentlessly.
Finally, Section III is dedicated to air pollution that is emerging as one of the main reasons for
respiratory diseases and various types of cancers. This is the shortest one in this book, but
that does not downplay its significance in any way. Air pollution deserves to be a book in its
entirety. I have only touched it on the surface, to establish its equal importance in public
health.
There are immense opportunities for making things better in all these three sectors affecting
the health of the common man. We always wonder what we, apparently powerless members
of the society can do to help improve things. The truth is that a lot can be done by an
individual, which can then become a movement for the community. And finally, the entire
nation gets involved in this.
Kind of sounds like a social revolution. You bet. This does deserve to become one. To clean up
our country and our surroundings. It's our right to stay clean, and it better be available to us.
I have always loved the song that Michael Jackson sang about the man in the mirror. If we
want to see a change in the world, we must begin with the man in the mirror. If we all did
that, there would be no fingers left to point to anyone. The fingers would be happily busy
doing the right thing.
Haven’t we waited too long already? If there is a problem, I believe, there is a solution too.
Bigger the problem, longer the time to solve it. Yet, it is not impossible to solve. Before we
allow garbage to swallow our health and us, we will tackle it with a few simple steps. If the
community is aggressively marching ahead together, the government will not be far behind in
supporting the movement.

Yes, you’re right in guessing. At this point, it will actually take a movement to solve this
monumental pile of garbage in our country.
It may be close to a miracle. But, it is not impossible. The man in the mirror along with all the
other men in the mirrors can make this miracle happen.
The journey of a thousand mile, as they say, begins with the first step.
Here is the first step.
The very first step is always to dream for a solution. A solution that is permanent and
doable. The dream is the first blueprint. The one we draw on paper matches upto the dream
in our heads.
So, this dream needs to be a vision based on reality and not dressed up in fanciful thinking.
My dream, for instance, is to see that all of us are healthy. You might wonder what has
garbage to do with personal health of all members in the community. You'll soon see, there is
a deep connection.
Garbage and pollution are directly related. Higher the pile of garbage, higher the pollution.
Other than that you may think that your health depends on what you eat and how well you
clean yourself.
Right?
Well, not quite!
Very soon, in this book, you’ll see how garbage connects to our wellbeing. It will be clear how
garbage, sewage and air pollution are messing with the very basis of our staying healthy.
The message is clear.
If we cannot manage garbage, there is no chance for health to flourish. They are sworn
enemies for life.
So, let’s do the first step right. Let’s dream big on this staying healthy part. Ask yourself how
an entire community can stay healthy and what role do we have in it?

I am at my ripe age of 87.
And by the ways of the world, I am blessed with some wisdom after having been there some
and done quite a bit.
I have had quite a checkered life
in every way – personal,
professional and social. The
simple life of my childhood years
in Allahabad had no indication
that my life would take so many
positive turns.
All of that shaped my outlook on
life, made me believe that there
is a solution to all problems if the
dream is there and if all the
planning is leading in the right direction.
Life’s circumstances brought me to the USA in 1992. This big step has been very significant in
many ways. Actually living in a clean place, I began to observe carefully how the system
works out here.
I began to wonder at the same time how my country, my beloved mother land, could also be
kept clean.
Did anybody ever want to live in places dotted with garbage piles and cesspools?
Never.
People have been forced to live that way in many situations.
Create an image of a pristine neighborhood where your family lives, where your children are
growing up.
The dream builds the expectation. Living in a clean environment is one's birth right. With your
dream, I want to change what's happening in India and give you some relief.
My love for traveling has taken me places. Thankfully, life has given me plenty of
opportunities, too. Even in my old age, I have been going to India every year since 2001. And
to any other country that caught me fancy.

Wherever I've been, I’ve been curious about how they keep the place clean. Yes, even in the
most beautiful places. Actually, even more so. Waste management is something I scrutinize
carefully.
By now, I have covered 192 cities in India and 80 cities of 6 continents. Sounds amazing,
doesn’t it? I've had the opportunity of closely scrutinizing 23 garbage dumping grounds.
None of the Indian cities I’ve been to has met the international standards of cleanliness.
The reason? We'll soon figure it out. It's not rocket science.
Since1979, I have been researching on every aspect of garbage. Now I have the solutions. I
am here to share my observation with you.
According to a government supported institute, in 2011 India produced 1,88,500 tons of
garbage daily. The forecast for 2041 is 4,40,000 tons a day, an alarming rise of 2½ times. Isn't
that a horrendous amount of waste?
Literally, there isn't much open space in and outside the cities. So, burning garbage becomes
a practice, adding a huge amount of pollutants to the air.
There are all kinds of materials in mixed garbage. Open burning of garbage within the city and
self-ignition at garbage dumps release nearly 22,000 tons of polluting particles annually in
Mumbai alone.
Travelling from north to south Mumbai we can see a thick haze covering the horizon like a
dusty blanket. This is nothing but a cloud of suspended pollutants.
These pollutants include carbon monoxide, nitrous oxide, sulfur dioxide, cancer causing
carcinogens and many harmful matters. Other cities are no better. As we inhale these
injurious gases and particles, they react with our bodies and settle within the body.
How they impact our heath is anybody’s imagination. Since it’s happening very slowly over a
long period, people are often not able to identify garbage and pollution as the culprits behind
this mass scale health problem. Various deadly diseases have made their home in our bodies
through chronic exposure.
This pathetic trend must stop. But how?
Solution is not as easy as 1-2-3.
The monstrous problem did not create itself overnight. Garbage disposal started in a rather
haphazard way in India. Just like a pile of filth, the community and the government brush it
aside.

Now the problem has grown manifold and the cities are not finding enough places to dump
their garbage. Some of these organic waste dumps heat up so bad that they light up on their
own. This self-ignition causes more pollution and fire hazard. Recently, Mumbai and Howrah
had big fires.
In this book, I have shown how dumping capacities can be increased in these present sites.
Most of us have wondered what to do with such a huge volume of garbage, right? We
cribbed, we complained, we cried, we tried, and then we are either confused or bitter about
the inability to deal with this humongous problem.
Curling up our noses in the disgusting stench will only make us cynical and confused. To say
nothing of the air pollution that's making its way into our bodies as we breathe and eat us up
from the inside. Air pollution has been responsible for most of the cancers in the world. And a
large part of air pollution comes from garbage and its burning.
Stalwarts have thought out terrific plans around the world about what to do with garbage.
Instead of only dumping them in a pile or in a hole on this earth, using it up could be a good
alternative. Scientists have butt heads with alternative ideas, spent sleepless nights glued to
their microscopes to discover the ways garbage could transform into compost or other
recyclable materials.
Even the production of electricity for its heat-generating content was a chance discovery in
the process. However, this Eureka moment of this discovery was soon met with reservations.
By then many countries had started their elaborate system of burning garbage to create
electricity and clincker, a carbon conglomerate that was used to build roads and airport
tarmacs.
The realization that the fume from burning garbage was a mix of toxic gases was a wee bit
too late.
Garbage contains so many different kinds of materials, synthetics, composite metals and
plastics. If you even closely analyze the garbage in your own neighborhood, you will see a mix
of food waste, wires, electronics, pieces or rags, clothing, plastics of various kinds and broken
pieces of objects. Burning them together was never a good idea to begin with. During my
visits to about 23 dumpsites around the country, I have even observed dumping of hospital
wastes with high pathogen contamination.

On top of that, in India, garbage does not have the right content that would burn easily,
anyway. Unlike western countries, there is very little packaging material in Indian household
garbage that would burn quickly to generate enough heat to create electricity. The index of
heat content in materials is known as the calorific value.
The calorific value of Indian garbage is pretty low. Burning, again, is a highly polluting venture
that is not sustainable. Even for countries that burn dry garbage for electricity, many nonprofits around the world are up against this practice.
However, since burning and melting are not viable options, two simple and straightforward
things are possible with garbage in India. Fuel gas, methane generation, and compost making
are great options.
However, making compost from garbage has not been easy in India. With the mix of content
that I have mentioned already, all attempts to make compost has been disappointing.
Farmers have suffered injuries from broken glass and sharp metal pieces.
Pathogens from hospital wastes, if not treated separately, can spread virulent diseases. For
these obvious reasons, composting did not work out well in India. Only leaves from gardens
and parks are the safe bets for compost production.
Methane gas generation still stands out as a very low-investment option at many Indian
landfills. I will be shortly discussing that in the later chapters in this book.
Air quality is now under serious threat in India. Methane is the worst culprit among the
greenhouse gases, punching holes in the ozone layer that protects the earth from the harmful
UV rays of the sun. To all the methane that is being added from the garbage piles, the other
gases produced from urban living are no less obnoxious.
Unregulated factory smoke and car exhausts (especially from the old cars still rattling down
the streets, in spite of regulations), for example, are making it increasingly difficult for people
to breathe and live a healthy life. The fact that millions of Indians smoke cigarettes only adds
to the problem. Most of us are totally aware of its link with cancer. Yet, we show complete
apathy. Why? Wish I knew.
Air, undeniably, is one of the vital elements ruling our life. It goes in and out of our bodies,
quite unnoticed, through the nose. We do not realize that we are breathing at the rate of 15

per minute. If this air has unwanted gases mixed in it or too many tiny particles that go and
settle inside our lungs, it is easy for anybody to guess that our bodies will not be happy.
About a 100 micrograms of floating particles in the air is normal and within the permissible
limits. But, urban areas of our country supersedes that level, any season of the year.
Air pollution is one of the main reasons for cancer, too. Report of World Heath Organization
(WHO) has given its verdict -- air pollution stands guilty of causing cancer. In the top 1000
cities of the world, some are Indian cities -- not something to be proud of. In fact, 14 of the
top 30 cities are Indian cities. It's not an achievement, it's a shame.
The message is clear for the Indian subcontinent.
The hour for action is here. Let's do it.
Piling of research data is not going to solve the problem of strewn garbage across all Indian
cities and town.
Collecting data, by itself, will not solve this humongous problem. It will not strike at the root
of the problem. Do you want to know why?
Well, here is something I have experienced.
I have visited the National Environmental Engineering Research Institute, in Nagpur and the
Ecology Department of Indian Institute of Science, Bangaluru. Both are collecting data on
different aspects of garbage without any solution to garbage problem. Huge budgets are set
aside for their brainstorming sessions but no concrete action-plan comes out of them.
What India needs is one wholesome, homogenous system to get every piece of filth off the
public spaces; and that hasn’t happened.
As a common man, what would you do with garbage to throw away but no proper
arrangement? What if you are walking down the street and you have a packet to throw
away?
Twirling a piece of used paper in your hand, you most likely look around for a bin and find
none. A to-go cup of chai ends up at the roadside when you are done. Or, maybe, you aim it
towards the filthy dumpster from a couple of yards to protect yourself from the strewn
garbage all around it.
Let me guess. Most likely, you miss the bin. And it lands just off the dumpster and adds to the
strewn mess on the ground. You mutter an expletive. You shrug. And you move on. Right?

This has become the common culture now. We cannot blame individuals, really. There is
enough evidence that wherever good arrangement has been provided, people have gladly
complied with the expectation.
The question is how we train ourselves when there are no supportive arrangements in most
situations. That proves how the system is educating us to behave in unsupportive situations.
The country’s civic culture will need a complete overhaul at this moment.
Also, rulings of the High Court and Supreme Court could never make any dent on waste
management. For instance, when the Thiruvananthapuram municipality issued notices that
they will no longer collect garbage and they were openly burning the garbage within the city,
it was an outright violation of the court laws.
Each and every environmental law violation causes people’s health to suffer. Ironically, costly
healthcare business is booming in India and very little is done to address the root cause of
suffering.
After years of detailed observation, I have zeroed down to ten major steps that we really
need to take to turn India into a beautiful and healthy place. That’s what this little book is
about. If you share this same care about India, I encourage you to read and inspire others
around you to take action.
The entire problem is like a leviathan, a giant blue whale or something so gigantic that it can
be totally intimidating to even try to tackle it. But, if we chunk it up into small communities
and into small jobs, we will succeed. If we are in it together and we are using the right
guidelines, there is no way we can fail. That’s my firm belief.
Besides all the technical and administrative steps that can be taken educating the people to
change their behavior is perhaps the most difficult of all.
We can rant all the statistical figures from the latest data to impress upon others about the
importance of garbage management. We can even ardently discuss where the government is
failing and people will love that.
We all love finding faults, that’s in our double helix, really. But when it comes to actually
taking out the trash and putting it in the right place or even more difficult is to hold on to a
piece of trash until we find the right place to put it, we fail miserably. And that’s where we
need to strike.

The task of educating needs is essential to bring about a change in habit. Otherwise it is of no
use. Only with behavior change can we expect to reach the goal of being filth-free.
Educating the adults who have the old habit of littering are, almost always, the hardest to
change. Yet, that is essential in such a big venture of a national-level cleaning drive, no matter
how difficult. The best approach alongside, is to educate the children.
Introducing an educational curriculum on civic health and community stewardship for all
grades and running parallel social media tips through captivating videos and infographics
would be a well-rounded approach. The courses will involve some community initiative,
which will be lead by the students themselves. They are the voices, the policy makers of the
future. Instilling a callous approach in their minds is doing no good.
For villages, nautankis and street music would be a great way to grab the attention of the
common man. Appealing to them with reason and teaching them the steps towards
cleanliness. Maybe even an Amir Khan movie would be the ideal gel to make the nation stick
together on this issue.
No matter who we blame, the bottomline is this:
It is our responsibility to keep the country clean.
It’s our country.
At the end of the day, if no universal theme emerges to combat this terrible problem of piling
trash and dumping human waste, we have to come up with ways at the regional levels or
state levels, for that matter even at the community levels.
And let’s get this done.
Thank you.

Ganga Narayan Ghosh

Strewn plastic items on an Indian beach

Using a device to pick up litter

Foreword
Ganga Narayan Ghosh is passionate about cleaning the dirty cities in India. It is always in
his mind that if the environment and surroundings are dirty, one’s mind and body will reflect
the same. Clean surroundings advance nation’s economic and social prosperity. Roads and
open spaces in Indian cities are spread with foul-smelling garbage that creates obnoxious
atmosphere and invites disease. It is a big nuisance during the rainy season, choking sewage
drains. Garbage needs better management and utilization.
Realizing the real situation and being a mechanical engineer by profession, Mr. Ghosh
designed closed and elevated garbage containers while he was in Bombay running his own
business before migrating to USA. He convinced Bombay municipality to install mid-size
containers in several places in the city before coming to Houston. His dream of cleaning the
dirty cities in India stopped for a while but started again after establishing March Together, a
non-profit social organization in Houston, U. S. A.
In this matter-of-fact book with drawings and photographs he has expressed his thoughts
on management and utilization of garbage, and his conviction that the use of closed and
elevated containers will make cities clean and rid them of many ills. He has stated various
problems with possible solutions. I feel this book will generate awareness against pollution
created by solid waste.
March Together tied up with Ramakrishna Vivekananda Mission in Barrackpore, West
Bengal for the manufacture of garbage containers in steel merged with their short-time
welding course under vocational training. Ganga Narayan Ghosh spent months at a stretch in
India with several visits to Barrackpore. Apart from manufacture of garbage containers the
students had practical on-job training which helped them to get better jobs. He met several
officials of municipalities of Kolkata and many other cities in India and held several press
conferences and seminars. To make the design more authentic, the designs were patented in
India. He himself made several models of the containers and demonstrated those models in
many meetings and conferences.

People are convinced about the utilization of the unique design of collecting and disposing
the garbage. Sadly, because of the bureaucratic system in our country, his tireless effort of
making our cities clean and hazard-free has not brought real result so far.
I am sure that in the near future, with the change in social and political situation, Mr.
Ghosh’s contribution will bring real value to our country. I am proud of being a member of the
team, involved in the movement geared towards healthy environment and improved
standard of living.
It is definitely a step in the right direction for growing and developing India.
Mrinal Chaudhuri
President,
MarchTogether
Mr. Mrinal Chaudhuri is a Chemical Engineer and held senior positions in consulting
engineering firms in Houston, U.S.A.

Introducing the Author, Ganga Narayan Ghosh

In this age of science and advancement, consumerism is at its apex and so is the
problem of throwing away of all that is not needed. This generation has created the greatest
volume of garbage or unwanted material that needs to be removed from the active working
spaces of people to be taken care of elsewhere. In the face of this challenge, India, we will all
agree, has not been very successful. Removing discarded elements from the cities and towns
requires a heavy taskforce with a detailed plan. The ones in place have already proved to be
inefficient. On one hand, it is a necessity to keep the human habitations free of filth and
disease. On the other hand, garbage is also a great promise for a resource of alternative
energy which can be tapped with moderate investments. India, with her rising consumerism,
is finding it hard to grapple with this problem. This is where steps in the man of vision with
his ingenious plan to provide an effective solution.
Ganga Narayan Ghosh is a man with a drive and a vision. A mechanical engineer from
Jadavpur University, he is convinced that every practical problem ought to have a workable
solution. Following a successful career with several multinational companies in India, Mr.
Ghosh had his own engineering firm for design and construction of chemical plants in Kolkata
and Mumbai. Frustrated with the unethical practices of business in India, he finally closed
down his business and studied law and graduated from Bombay University in 1982, exactly
thirty years after his graduation as an engineer. Through all these years, he continued to
analyze the garbage problem in India. Constantly comparing with the methods and practices
in place in other parts of the world that he traveled extensively, Mr. Ghosh, finally came up
with a plan that is unique in its design and customized in its details to suit the needs of Indian
cities and its people.

As a man of sincere benevolence and passion for social service, Ganga Narayan Ghosh
continued to volunteer in preventive public health, education towards character building,
vocational training of Indian youth and redesigning appropriate garbage containers which is
the first step in garbage disposal. Settled in Houston, USA, since many years, he continues to
serve his country of birth through fundraising and interacting with social institutions back

home. He is the founder-secretary of March Together, a non-profit organization incorporated
in Texas, U.S.A. which is solely dedicated towards funding medical and educational facilities
to the poorest of the poor through local organizations in India.

Blessed with technical knowledge and business experience, Mr. Ghosh has been able to
see the profitability of garbage as a resource, in terms of extracting energy from it and in
providing employment to the youth through the manufacturing of the garbage containers.
The most unique point here, however, is that Mr. Ghosh is only the benevolent thinker with
no vested financial interests whatsoever. He looks forward to help any municipal authority to
implement this plan, and assist any entrepreneur to manufacture the garbage containers
with his blueprints solely for the benefit of cities of the Indian sub-continent and its citizens
who have to live amidst the filth without a choice. For a man of sound knowledge, limitless
zeal and hope, the fruition of his vision is the only befitting closure to the entire endeavor.
Balaka Ghosal
An environment enthusiast
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Section I

The Crisis of Garbage in India
Garbage. We call it by different names -- waste, trash, and even
municipal solid waste. I will choose to use the word garbage across the
board to keep it simple and less confusing.
Garbage falls in two categories by its use:
i. Biodegradable Garbage: It is vegetable and fruit peelings, food waste,
leaves, fish, meat, poultry and leaves, which could produce fuel gas,
methane or compost, which is soil conditioner.
ii. Non-Biodegradable Garbage: It includes floor and road sweeping and
other wastes usable as covering for biodegradable garbage or filling
lowlands.
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Garbage in Cities: A Few Glimpses

Where does garbage get generated? A common man will point to the food
bazaars and the kitchen as the main areas of garbage generation. Some may
go a step further and point to all the businesses and offices generating
paper and plastic in a big way. Very few will think about the hospitals or
schools at the first instance. But these are big sources. Even fewer among us
will think of festivals and parades as garbage generator. Further, traveling,
commute, hotels, parks and construction business produce a whole lot
more. It’s so spread out in our community these days that there is no
escape.
Let’s take a quick look into the big picture.
Hospital & Nursing Homes generate following wastes.
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i. Food & Office Wastes produced in kitchens and offices.
ii. Pathological Waste & Sharps -- body parts & needles, scissors

etc:

these wastes are hazardous in nature and collected in yellow bags.
iii. Infectious Waste -- source of germs from infectious agents from
laboratories and infectious patients. All these wastes are hazardous and
collected in blue bags.
iv. Radioactive Waste -- waste contaminated with radionuclides. This
waste is extremely hazardous and specially collected and destroyed. It’s a
specialty service offered by experts in the area.
Electronic & Electrical Waste or simply E-waste comes from electronic &
electrical appliances, both of which contain metals and plastics.
Among metals, lead affects kidneys and the reproductive system.
Mercury affects the central nervous & immune systems and kidneys.
Berylium causes lung diseases. Cadmium causes severe pain in the joints and
softens bones.

Burning of plastics produces dioxins, which are

carcinogenic and can harm the reproductive and immune systems.
Origin of Garbage:
Homes, community places, markets, road sweepings, parks, gardens,
hotels, hospitals, nursing homes, office areas, cattle sheds, etc.
Why Do We Make So Much Garbage?
Some of the reasons are:
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i. Rise in Urban Population: Villagers are migrating to cities in huge
numbers. Once in the cities, people do what the urban folks are doing – use
processed materials and discard, when done.
ii. Lack of Well-Designed Garbage Bins: You must have seen many
different types of containers in your town. Have you wondered why they
look different? Some of them are like stinky monsters. Container’s size,
shape, opening area for throwing garbage, height of the opening, etc. are
not based on sound research. Hence, people throw garbage indiscriminately.

A Few of the Wrongly Designed Garbage Containers in Cities
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iii. Rise in Standard of Living: The affluent produce more garbage.
iv. Laxity of People: Years of suffering have made people lax.

v. Inadequate and Improperly Located Garbage Containers: The World
Bank observed that people do not like to carry garbage more than fifty
metres. When located farther, people will throw garbage here and there.
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vi. Poorly Maintained Containers: Often, the containers are broken and
rusted. Municipalities do not maintain them regularly.
vii. Animals in Containers: Cows, pigs, dogs, get into the containers.
viii. Irregular Garbage Removal: By municipalities.
ix. Rag-pickers scatter garbage: Making the entire area filthy.
x. Ignorance of people: Unaware of the harmful effects of garbage.
xi. People are not civic minded: They are unconcerned about others.
xii. Lack of Education: Public hygiene is not taught from childhood.
xiv. Picnickers, revelers: Often, they are lax and behave irresponsibly.
Harms of Garbage:
A. Visible harms:
i. Ugly sight & disagreeable odour are the most visible discomforts.
ii. Hindrance to Traffic: Obstructions to pedestrians and vehicles.
iii. Stray Animals: Cows, pigs, dogs, cats, and rats live on garbage.
iv. Self-ignition or Auto-ignition: Heat generated within causes fire.
v. After waterlogging, sewage mix-up causes skin and various diseases.
vi. Burning: Produces a large amount of ash and fine carbon particles.
B. Invisible and Indirect Harms:
i. Diseases: Dogs cause hydrophobia; rats & cats cause plague; houseflies
cause a variety of diseases; mosquitoes cause malaria, dengue and filarial.
ii. Leachate: Poisonous liquid leachate is formed in rotting wet garbage in
which germs of cholera, hepatitis, and bacillary dysentery originate and
thrive. Leachate contaminates underground water and city underground
water lines.
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iii. Water-logging on road occurs due to garbage-clogged sewage entrypoints and underground pipes. In 2015 besides Kolkata & Mumbai, it took a
virulent form of waterlogging in many towns of West Bengal. Vehicular
traffic, pedestrians, and buildings suffered immensely.
iv. Cows eating garbage: Cows grazing in garbage dump which is often
a mix of hospital, and electronics waste. Their milk is contaminated.

These garbage-eating cows will produce toxin-infected injurious milk.
v. Menacing Rat problem: Rats cut computer wires and under-ground
electric cables. In Kolkata, rats have made very large holes under a road in a
prominent business locality causing a portion of the road to cave in.
vi. Stray Dog Problem: The dogs thriving on garbage increases fast as
they produce puppies twice a year.
Increasing the Capacity of Garbage Dumping Grounds:
Every city broadly produces two type of garbage, biodegradable, which
can produce methane and/or compost, and non-biodegradable rubbish from
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roads and buildings. To collect these two types of garbage, municipalities
must provide two separate garbage bins, one coloured green for
biodegradable garbage and other coloured grey for non-biodegradable.
Now-a-days, the contractors are paid by weigh of the garbage they haul
in. It doesn't matter what the content is. Along with bio-degradable garbage
heavy inert non-biodegradable rubbish is taken to the dump-sites. I've
observed at every dumpsite biodegradable garbage forms no more than 3 to
5% of total garbage. About 5 to 7% constitutes torn wearing apparels.
Cotton is scarce and more expensive. Polyester blend is the most popular
choice for making clothes. Polyester, as you may already know, is a form of
plastic. It is, therefore, non-biodegradable. Garbage also contains about 1 to
2% of plastic containers of various forms including poly-bags. The rest are
inert non-biodegradable garbage.
To produce methane, the surface of the existing dumpsite must be
leveled well and laid with a thick layer of plastic sheet to prevent leachate
percolation. Only biodegradable municipal garbage is to be dumped in these
landfills. Dumpsites should be automatically allowed to form a conical shape
as per its natural angle of repose. Simultaneously, at 450 mm thick x 1000
mm high perforated boundary wall encompassing the entire dumpsite
should be constructed.
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Outside the boundary wall, sand should be placed throughout the entire
length of the wall to absorb oozing leachate. Both this actions will increase
the capacity of present dumping sites. No cows and rag pickers should be
allowed inside the dump. After one/two years depending on the size of the
dumpsites and quantity of biodegradable garbage, one foot thick of nonbiodegradable garbage should be spread over it, leveled, and compacted.
The dumping process starting with biodegradable municipal garbage
should be repeated. Thereafter, methane should be extracted by inserting
perforated pipes. With this process, the capacity of every dumpsite can be
increased by ten/twenty or even more years. A more or less similar process
is followed in western countries. These have been explained through
diagrams in page 9.
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Employment Generation of Youth:
I have made the design of garbage containers simple. Aided with detailed
manufacturing procedures, items can be mass-produced by youth with short
training. This process will create mass employment.
Creating Goodwill among Countries of Indian Subcontinent:
Way of life and living conditions are broadly similar in India, Pakistan,
Bangladesh, Nepal, Bhutan, Myanmar, and Sri Lanka. The garbage situation
is no different. Our technology could provide relief to the people of those
countries. Thus, we will have a better understanding with them. There is
also a possibility of exporting garbage containers.

The Right Garbage Bins:
Garbage Bins must be elevated to keep surrounding areas clean.
Without elevating, not all places can be cleaned. See the existing bins.
After yearlong studies of garbage situations in cities of India and the west,
I have followed the proven way of Singapore but modified to suit our
situation. I had been there to study their plan. Singapore first designed the
right type of garbage containers, improved their garbage collection,
educated the people, and thereafter enforced the laws strictly. I
thoughtfully designed economic closed and elevated bins with sloping top
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and sloping bottom. Over the years, I made several improvements. Final
designs are shown on the cover page.
Why Closed & Elevated Bins?
All garbage bins must be closed to prevent overflow of garbage, the ugly
sight, and the nauseating stench. Wherever garbage bins are sitting on the
ground, there is garbage strewn around them, and the bottom gets
corroded.
Why Three Sizes of Bins?
Based on demography, per capita garbage produced, standardization,
economy of cost of bins and mass production, three sizes were decided.
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Steel and Fibreglass Bins made in Mumbai during 1980-83
Steel Bins:
Between the years 2003–2005, the steel prototypes of these containers
were manufactured under my guidance by the six-monthly welding trainees
of the
Vocational

Training

Centre

of

Ramakrishna

Vivekananda

Mission,

Barrackpore, north of Kolkata. During that time, from Houston, USA I visited
the training centre every year to train the teachers and students. Nowhere
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in the world has a junior technical training institute produced such large
items.

Mass Production:
The contractors of customer’s choice with written permission from me or my
nominees in India can undertake mass production.
All technical support and guidance will be provided. I have developed
manufacturers in both Kolkata and Mumbai.
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Steel Bins Made by Vocational Training Centre Boys in 2003-2005
All three types of bins have a sloping top and a sloping bottom for
maximum space utilization. By opening the door of the bin, the garbage will
slip into the lorry or handcart placed by its side. A pusher, like a letter T, has
been provided for ejection of garbage in case of clogging.

Two Important Factors for Solid Holding Bin Design:
All steel bins and masonry vats currently used are designed on principles
for holding liquids. I have designed my bins in a way it can fully utilize the
space within; and can be filled and emptied easily. The following points can
make it clear.
Angle of Repose: Rectangular cubic-shaped vessels never fill all the way up
when filled from one end and some void space is left on all top four corners.
The solid takes the shape of a mound peaking close to the top opening from
where the solids are poured. Inclining the top surface allows for optimum
usage of space and material. The sloping angle with the horizontal line is
called angle of repose, which varies with solids. While making the top of all
bins I have fully utilized the space keeping in mind the reduction in cost.
Angle of Slide: Solids cannot be fully emptied from cubical vessels. Some
material will remain stuck in every corner. In a flat-bottomed container the
materials usually sit heavily at the bottom and become sluggish, which
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corrodes the vessels. If the bottom plane is tilted, the material slides
towards the lower direction. This angle formed by that slope with the
horizontal line is called angle of slide. These have been explained in the
diagrams provided below.

The angle of slide can be formed according to the type of content. If the
vessel is designed with bottom having such inclination, then not only the
vessel will be fully emptied as the gravity pulls on the solid materials, there
will be some reduction of cost of manufacturing for the same storage
capacity.

Without any data on angles of slide and angle of repose at any

municipality, I had to find these angles experimentally in Mumbai with the
cooperation of residents of a very large building complex and a team of
sweepers.
Bin Designs with Some Details:
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Large Bins: These bins are unloaded to lorries directly. Filling time of
lorries will be much shorter. These bins are for 300 to 400 homes, large
housing complexes, large hotels, large hospitals and large markets. Their
ground space requirement is 8ft x 7 ft. Initially a helper will guide and help
the users.
Mid-size Bin: These bins are for 60 to 80 homes, small housing
complexes, schools, colleges, parks and lanes, clubs, railway and bus
stations, and small markets. The bins take 2 ft x 2 ft of ground space. Over
75% of the roads in cities are narrow with high population density where
garbage lorries cannot enter. Garbage from this bin will be carried to the
lorry by lightweight covered handcart with removable basket. The basket
can be lifted by two persons to empty in the lorry. This method will
eliminate the present filthy practice of unloading the garbage from the
handcart to the road and then again re-filling the garbage into baskets.
Handcart with removable basket is a new concept taking care of garbagehandlers working condition with less filling time.
Swivel-emptying Bin: The smallest is a galvanized steel bin fixed on steel
poles or walls. These bins can be emptied by turning them upside down.
These bins require a floor space of 1 ft x 1 ft. Placed about 100 metres apart,
pedestrians will be able to throw bus tickets, bits of papers, cigarette and
bidi butts, ground-nut shells, etc. Singapore uses larger version of such bins.
Unique Features of These Bins:
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1. Being closed, there is no overflow of garbage, no ugly sight, and no
stench.
2. No access to flies, cockroaches, rats, birds, animals, & rag pickers.
3. Easy to drop & easy to discharge; large bin directly discharges into a lorry.
4. The undersides can be repaired and painted at the site.
5. Vertical design holds more garbage in a small area.
6. No spreading of garbage by wind, rain, and passing vehicles.
7. No choking of sewage entry points and thus less chance of water logging.
8. Since the bins are elevated, the surrounding areas will remain clean.
9. Lorries can collect garbage at any time.
10. Garbage loaders will have less contact with garbage.
11. Prevent ‘leachate’ percolation and contamination of underground water.
12. Being simple to make, these containers will generate large employment.
Manufacturing The Bins: For mass production, uniformity & precision
jigs, fixtures, and templates have been designed.
Assembly & Erection: For convenience of assembly and erection, each
component is numbered, and an instruction booklet will be provided.
Sad Plight of Garbage Handlers:
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Sub-Human Working Condition of Garbage Handlers.
No city has provided basic safety items like gumboots, facemasks, and
gloves. Some handlers died inhaling poisonous gas from garbage. These
low-paid workers are under the clutches of money-lending sharks. They are
addicted to poisonous country liquor. Working conditions of workers under
contractors are far more miserable. Their conditions need to improve.
Essential Welfare Measures for the Garbage Handlers:
1. Working dress, gumboots, gloves, and facemasks must be provided.
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ii. Free medical facilities and preventive health check-ups for them and their
families during service, as well as after retirement.
iii. Provide improved designs (Mumbai) of brooms and implements.
iv. Garbage-handlers Welfare Society has just stated. It needs your support.
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Section II
TOILETS
Human Waste & Urine Should Never Get Inside The Earth:
Pathogens therein will Cause Mass Deaths in Future.

Harms from Human Feces:
On average, an adult produces 200 to 300 grams of feces in a day.
Human feces provide nurturing ground for many injurious pathogenic
organisms that badly affect the human body. These organisms are the
potential source of infection through water and food contaminations.
Harms of Open Defecation:
Open defecation is an unpleasant sight, and feces emit strong
stench. Houseflies sit on human feces and are carriers of pathogenic
organisms. Every year, 40 lakhs of children die and a few crores suffer
from water-borne diseases spread due to open defecation. India loses
seven crores man-days due to defection-related diseases.
Mass Deaths from Feces-related Diseases:
During 1975-76 on the other side of river Yamuna, in New Delhi,
three large resettlement colonies named Anand Nagari, Sundar Nagri &
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Gokul Puri were established to rehabilitate Uttar Pradesh flood victims.
There, in July & August 1988, hundreds of people died of cholera,
diarrhea, and other waterborne diseases. From Mumbai, I went to
there to find the cause of the tragedy. There I saw many poorly
constructed public toilets and pits full with human waste.
Although a large amount of money was allocated for deep tubewells, shallow tube-wells of about 30 feet were sunk. Apparently cleanlooking tube-well water contained germs of cholera, diarrhea, and other
waterborne diseases. The water contained pathogens of human feces
and urine from toilet pits. The use of that highly contaminated water
caused mass deaths.
Swachh Bharat Scheme: The Present Plan for 0.8 Billion Rural
People:
Most of 0.8 billion rural people and some urban people go out in the
open for defecation. India government’s Swachh Bharat scheme
initiated by the Prime Minister, Mr. Naredra Damodar Modi, aims to
make India "Open Defecation-free" by the 2nd of October 2019. It has a
plan to build 12 crore rural toilets i.e. 66,000 toilets/day for five years
by the 2nd of October 2019 at a cost of ₹1.96 lakh crores (US $31 billion)
or ₹13,000 per toilet. Under this plan, for an in-home toilet, first
homeowner has to pay ₹900, and then central and state governments
pay ₹9,000 and ₹3,000 respectively.
It was reported that during an earlier regime there were about three
crores and 75 lakhs of missing toilets. Those toilets existed in record
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books, but in reality, no toilets could be found. By simple arithmetic,
₹12,000 x 3.75=₹45,000 crores were unaccounted. Swachh Bharat
scheme is an ambitious plan, but a vast number of the villagers are
opposing it.
Technical Aspect of the Toilet:
Toilet pits are seen below; on the left is from Uttar Pradesh and on
the
right is from West Bengal. Both are too small and poorly constructed.

(Source: Houston Chronicle)

(Source: Ananda Bazar Patrika)

Some rural people are not accepting the facilities. The reasons are:
1. They are skeptical about defecating in toilets next to their living
rooms.
2. They feel the pit is small and will fill up soon.
3. Who will empty the pit? 4. Where will the muck be thrown?
5. In the event of heavy rains, water will enter into the pit. Then the
stored
muck will overflow the pit and spread over vast areas of homes.
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6. Years later, the pit brickwork may collapse inwardly due to external
pressure of the earth during torrential rains. This event may happen
anytime.
These are reasonable apprehensions, for which there are no answers.
Future Situation: Consider a situation after 1/10/20 years or more:
If every rural home is provided with a toilet room and a waste pit,
and every person is using that facility. In a year, 0.8 billion rural people
will produce (200x365x.800)/1,000=58.40 billion or 5,840 crore kg of
feces. The disease-filled pathogens from human waste eventually
contaminate underground potable water used for domestic use. Usage
of that water will cause many more times of 1988 deaths of Yamunapar, New Delhi. This scheme will create havoc in 1/10/20 years. Besides
this, on the surface, the amount of filth generated will be enormous.
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World Health Organization: Waste Pit with Surroundings
Alarming Figures:
From the afore-stated paragraph, 5840 crore kg of germ-ladenpathogen-contained human waste would be going inside the earth
annually. These numbers will translate into huge figures in the coming
years. All this waste will contaminate underground water. In the event
of outbreak of a mass epidemic, our rural healthcare system will not be
able to handle the situation. Mass deaths will occur.
It is worthwhile to see the World Health Organization drawing above
showing distances of rivers, houses, springs, wells, and underground
water tables from a toilet. These conditions are not maintainable in our
rural areas. The matter should be reconsidered before erecting toilet
rooms & pits.
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The Solution: Community Toilets
Two Situations:
There are two separate situations requiring community toilets:
The First Situation:
Where No Sewage & Underground Water Lines Exist:
Under this situation lie vast rural areas with no piped water or
underground sewage system. Those areas are where 69% or 80.3 crores
rural people live. They need closed toilets to prevent open defecation.
For them, I propose community public toilets. The schematic drawing is
shown on page 19. These toilets will suit villages, schools, community
centres, remotely located areas, and slums. These community toilets
will produce fuel gas methane and organic manure. The size will vary
according to the number of users.
This is Khadi & Village Industry Commission (KVIC), a Central
Government Organization design. Consult KVIC for sizing the toilets along
with a digester for producing gas and manure and detailed drawings. I
have seen such unit operating in Pimpri near Pune, Maharashtra where a
factory of Tata Engineering and Locomotive Co. Ltd. is located. The gas
was used in a community kitchen, and manure in marigold flower
garden.
Keeping the concept of the scheme, a drawing in page 19 shows two
separate six-toilet units for men and women, and a two-urinal unit for
men. Women will use their toilets as urinals. A model of a six-toilet unit
is shown on page 20. The waste and urine lines are connected to a
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common line leading to a segmental Ferro-concrete digester with a
gasholder. All these items are considered as a single entity. This system
will prevent pathogen-laden waste and urine from going inside the
ground and contaminate water therein.
This entity shown in the diagram will serve about 300/400 people.
This entity is to be constructed at convenient places in villages, small
towns, and slums. This entity can be erected in the nearest municipal
land for the slums illegally constructed on railway lands. The population
of such slum-dwellers could be several crores for the country as a whole.
Full-time sweepers should clean the toilets and adjoining areas at
least twice a day and maintain the surroundings. Each user will be
provided with only one litre of water for cleansing. More water will
affect working of the digester. A few cheap common flower plants could
be planted in the area.
A place for washing hands is to be provided outside the toilets. These
will be free self-sustaining entities. Revenue earned from the sale of gas
and manure will offset wages of an attendant-sweeper.
Construction of Six-Toilet Unit:
These toilets can be constructed in traditional brick & mortar or in
steel. Steel-constructed toilets will be faster to make, could be massproduced; quality control can be done easily, and will be cheaper.
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Dispelling a Myth:
The myth that gas from human waste cannot be used for cooking has
been belied by the fact that for more than seventy years, over one
hundred bio-fuel plants using human and cow waste are operating in
Maharashtra alone, and the gas is used for cooking. The unit in Pimpri
was supplying fuel gas to a village community cooking room without any
objections from the people. I was there when chapatis were being
prepared.
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Utilization of Human Waste:
The waste and urine an adult produces in a day are converted in the
digester to about one cubic foot of gas, of which about 65% is methane,
and semi-solid organic manure. After about thirty days from the start,
the unit continuously produces odourless pathogen-free methane and
manure. When the tank is full, semi-solid manure keeps on exiting the
unit; and villagers dry them up for agricultural use. During the digestion
process, pathogens get mixed with the bubbling gas, which passes
either to gas ovens or to gas lamps for burning. This way the excreta
and urine is put to use and ecological balance could be maintained.
ii. The Second Situation:
Where Sewage and Water Lines Exist:
In cities and towns where sewage and water systems exist, the
current ‘Pay-and-Use’ urinals and toilet facilities have to be improved
and their numbers
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Six-Toilet Unit (Roof removed to show interior)
increased. I have gone inside many such facilities and found them
stinking. I found that some facilities are locked.
What Happens to Human Waste in the U S?
With a population of 6.3 million, the fourth largest city in the USA,
Houston, Texas has 40 automated sewage treatment plants spread over
a wide area. Solid materials, mostly human waste, are processed to
organic fertilizer. The treated clean pathogen-free water is discharged
into cemented bayous (canals). Efforts are being made to make that
water drinkable.
Isolated homes in rural areas have two-stage septic tanks with
automatic pathogen-destroying processes. Time-to-time, pathogen-free
solid mass is taken away for further processing as organic fertilizer.
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What Happens to Urban Human Waste in India?
In India rivers and canals are generally used as sewage carriers.
Sewage mainly consists of human waste and garbage. River Ganga is a
glaring example of a sewage carrier. Water in Rishikesh and Haridwar
near the origin of river Ganga is crystal clear. After flowing about 1,600
kilometers to Kolkata water is black with sewage and other pollutants.
A report of 2014 revealed that that in West Bengal alone, 270 crore
litres of human waste is poured in the river Ganga daily from its 34
adjoining towns. The waste treatment plants of those towns are either
inadequate or not working. Cities, all the way up to Haridwar are in the
same situation. In one of Ganga river cruises from Kolkata to the north, I
saw number of towns on both sides of the river spewing raw sewage in
the river.
In many cities either no sewage system exist, or there is no scope
for making new sewage lines. There, municipalities collect human waste
from lakhs of homes from their septic tanks. Either the muck is dumped
in open low land away from towns, which contaminates underground
water, or it is allowed to be released into nearby rivers or canals.
To clean river Ganga, an ambitious Ganga Action Plan (GAP) was
started in 1985. The Thames in London was cleaned in a similar fashion.
When I was in England in 1962, I saw river Thames as a blackish canal
but now I am told that their cleaning plan has made the water sparkling
clean with swans and Salmon fish in it.
Since starting GAP, hundreds of crores of rupees have been spent
without any result. In many cases, sewage lines have not been
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connected to the sewage treatment plants. In West Bengal, according
to Kolkata Metropolitan Development Action Plan, thirteen treatment
plants are not functioning at all. In many instances houses sewage lines
are not connected to the treatment plants. To name a few

affected

towns are Naihati, Kashipur, Chandannagar, Howrah and Barrackpore.
Only blame games between the political parties are continuing and
Ganga is getting dirtier and people are suffering.
More glaring example of pouring of human waste in Bagjola canal is
by South DumDum municipality. Every morning four/five truckloads of
1,000 litre capacity of human waste are poured into the canal through
its pipe in very presence of public, which is an illegal act. In the North
Bengal town of Siliguri, Mahanda river has been converted into a
sewage carrier.

Human Waste is poured into Bagjola Canal by So. DumDum
Muniicipality

(Source: Ananda Bazar Patrika)

In every case, municipalities are doing improper acts, and citizens have
to raise strong voice against such wrongdoings.
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.
Remedial Action:
Through Ganga action or such other plan, water can be made clean
by not allowing sewage being poured into any river or canal. Every city
on either sides of river Ganga or all other rivers must have appropriate
working sewage treatment plants. No raw sewage or human waste
should be allowed to be poured into rivers or c
Wrong Needs to be Stopped:
Under no circumstances, human waste should pass into the earth. The perforated walled waste
chamber as shown below which allows pathogens from human waste and urine to reach and
contaminate underground water.

When potable water supply lines are not full, a partial vacuum is created. If lines were cracked,
pathogenic liquids would be sucked inside the water lines. This would contaminate the water therein.
This contaminated drinking water could lead to cholera, diarrhea, and other waterborne diseases.
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The use of such toilet systems should be banned immediately. This practice is prevailing in wide area
in India, including Sulabh Sauchalaya...
URINALS
Present Scenario:
Travelling thousands of miles across India, I found only a few public urinals. Most of those are unfit
to use. Men are seen urinating along street corners or near garbage dumps. Even women are forced
to urinate in the open. Often, people use urinals as toilets.
An Urban Scene:

Garbage attracts urination

Urinals used as toilets

The population density in cities is rising fast, but the civic facilities are not keeping pace with the
rise. Additionally, lakhs of people from far away suburbs come to cities for jobs, and for seeking
services from banks, hospital, and courts. These people and the local public need urinal and toilet
facilities.
Rural Scene:
From time immemorial, men and women have been going outside their homes to urinate. This
practice is indecent and unhygienic.
Harms of Urine:
On average, an adult person produces one to one and a half litres of urine per day. A pair of
kidneys in the human body excretes harmful toxic wastes as urine. The urine is stored in the bladder
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and needs to be exited regularly. Ammonia with a strong disagreeable odor is contained in the urine.
It is generally not realized by people that the enormous quantity of urine in the open by crores of
people passes into the earth adversely contaminates the underground water therein.
Harms of Holding Urine for Long Times:
Holding urine for a long time is highly uncomfortable and may cause mild to excruciating pain.
Holding urine for a long time could lead to urine retention, i. e. difficult to urinate which could result
in bladder infection. The longer the urine stays in a person’s bladder, the more the bladder becomes
a fertile ground for the bacteria to develop and multiply.
Urologists and nephrologists say that not urinating on time could cause infections in the urinary
tract and bladder and may lead to kidney stones or even kidney failures. The working outdoors while
drinking less water in order to avoid the urge to urinate causes fatigue and exhaustion. Most affected
people are policemen and outdoor construction workers.
The Solution: Waterless Urinals
Four Situations:
With high population coupled with wide corruption, poor quality of workmanship and vandalism,
it is virtually impossible to come up with an ideal economic urinal. In India, one has to reconcile with
a minimum privacy without water and sewage lines. Under these trying circumstances, I have
considered four situations for public urinals.
The First Situation: Rural Areas with no Sewage and Water Lines:
There are vast rural areas where about 83 crores of India’s people live. For them, I recommend
waterless urinals as shown in page 24. The urinal room and the door are factory-made from steel for
quick, lower cost and quality production at an estimated cost of around ₹15,000. Women have to use
in standing position. Gynecologists warn that women urinating in squatting position in dirty urinals
without water facilities can have urinary infections.
The walls and the door are made of segmental small hung cut pieces to prevent it being blown
away by severe winds. A model has been shown in page 25. Use of naphthalene balls will cover the
stench of urine. The room will be 500 mm x 500 mm. The urinating room and barriers are positioned
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in such a way that even a child will not be able to defecate there. If free space is found, the same will
be used for defecating. The room can be locked from inside only.
To throw cigarettes and bidi butts or any such small thing, a small swivel-emptying receptacle will
be provided inside the room. In addition, two brackets will be provided to hang small bags usually
carried by men and women. Behind the urinal, there will be a glazed-tiled pan with a plastic meshcovering 100 mm lower than a urinal level will be provided. The urine from urinating room will pass
to this tray. The sun’s rays will evaporate the urine.
Approximately 80% of days in India are sunny. Occasionally the urinal and outside pan will need
simple cleaning. Once every three months, thorough cleaning of the urinals will be necessary.
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[This is a masonry design to minimize theft since this will be standing by itself in the wilderness. The
doors can be either cheap corrugated metal or fiberglass, again, to minimize theft. No latch is needed
on outside, more for the sake of safety where you don't want to be locked out in the wilderness by a
prankster.
The inside dimensions are suggested to be a minimum of 3 feet for easy cleaning. Floor tiles will be
sloped towards the central opening to ensure good drainage.]
The design of the urinal room will be such that the door will always remain closed without an
outside latch. These urinals will be sited near a cluster of homes, 50 or so, and will be located some
distance away from homes in consultation with the ‘Village Pnchayat’ & homeowners. The design is
practical, simple, cheap, and could be mass-produced. Villagers have to be educated about use of
these urinals.
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ii. The Second Situation: For Highways & State Road Travelers:
There are vast stretches of sparsely habituated areas through which interstate roads and state
roads pass. For men and women, I propose similar waterless urinals with all barriers as shown in page
24. Women would have to use these urinals in standing position. These sparsely used urinals could be
provided on either sides of roads about one to ten km apart alternately on both sides of the road
depending on population density.
iii. The Third Situation:
City Outskirts & Slums where Sewage Systems Exist:
The vast populated city areas adjoining interstate highways and state roads and some slums fall
under the third situation. Mostly there exists sewage systems with scant or no water lines. Here I
suggest waterless urinals as in the second situation. The sun-dried pan will not be required.
The outlet of the standard pan with a strong replaceable plastic or stainless steel mesh is fitted to
the line with a ‘U’ seal connected to the underground sewage lines. Here, also men and women have
to use it in standing position.
These urinals have to be located in the concerned localities every two kilometers alternatively on
either side of the roads so people do not have to walk or travel more than one kilometer from
wherever they feel the need.
iv. The Fourth Situation:
Inside Cities Where Sewage Systems and Water Lines Exist:
Urinals are badly needed in areas within cities where offices, markets, recreation centers, courts,
places of worship, etc. are situated. Maintained well, free urinals attached to usual ‘Pay and Use’
toilets is to be used.
Pee-buddy:
To facilitate women to urinate in a standing position, a one-time use of a paper device known as
‘Pee-buddy’ is available in New Delhi and may be in other cities. The cost is not affordable to a vast
number of low-income women...
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Advantages of Steel (Factory-made) Modular Urinals:
1. Small space requirement. 2. Economic. 3. Quick installation. 4. Easy to make & maintain. 5.
Elegant-looking.
Disadvantages of Bricks and Mortar (Site-constructed) Urinals:
1. Good masons do not like to work in remote areas. 2. Their wages are very high. 3. Theft of
cement. 4. Supervision will be lacking. 5. Overall shoddy and delayed construction. 6. No quality
control.
Breakage & Theft Prevention:
Vandalism and theft of properties in open places are common in India. In steel-made items, I have
provided an adequate number of foundation bolts with extra nuts to secure the room to the ground.

Park on old garbage dump, Lucknow

Road on defecating area, Puducherry
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Section III

AIR POLLUTION

Air Pollution Reduces Life Expectancy:
According to experts, environmentalists and doctors, air pollution is main reason for cancer and
reduction in life expectancy. Reports of World Health Organization (WHO) has made air pollution
responsible for cancer. In its report on 1,100 cities, Kolkata is 25th on the list. Every common person
has to realize that in future air pollution is going to become a mass killer. Experts feel that before
beautifying Kolkata, cleaning air is more important.
Twin work is necessary for cancer abetment. Making efforts stronger against smoking, and
explaining constantly to common men that air pollution is the main cause of cancer. This write-up is
an effort towards that cause.
People should rise against the running of two-stroke automobiles using mixture of petrol and
kerosene. Experts have prepared a list of sources having an effect on air pollution. According to that
list 50 % pollutants come from vehicle emission, 48 % comes from industries and the rest 2 % from
domestic ovens and other sources. Vehicle emissions containing benzene and benzopyrine are also
reasons for cancer.
In spite of High Court ruling, cars older that 15 years are running. Old vehicles lose their capacity to
burn fuel completely and give rise to benzene like harmful gases. According to experts in Kolkata,
against bearable 60 microgram per cubic metre air mostly over 100 micrograms dust particles are
floating. In summer dust particles go near 120-140 micrograms and in winter it reaches around 300
micrograms.
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Air Pollution due to Garbage Burning:
Burning of garbage is against the law. But, who cares? In Kerala, while I was there three year back,
even Thiruvananthapuram municipality was not collecting garbage and burning instead within the
city. There, the city is not allowed by the nearby villagers to dump garbage at their old dumping
grounds which were full. At Ramakrishna Mission hospital their garbage fire leaped so high that a
coconut tree was burned.
At most of the dumping ground I visited, I have seen auto-ignition with fire and smoke. Against
Kolkata High Court ruling that no garbage or leaves can be
burned within three kilometers from Victoria Memorial monument, ruling being flouted. Only
vigilant and active public can reduce the garbage and leaf burning problem.
Ear, Nose and Throat Severely Affected by Air Pollution:
More than seventy percent of the patients that suffer from ENT problems have been told by their
doctors that the source of their problem is air pollution. To make everyone aware how pollution is
badly affecting ear, nose and throat, ENT specialists are launching a programme. The entire world is
hugely affected due to air pollution. It's a known story. But what are we doing about it?
Poisonous Chemical Fumes and Fine Particles are Filling the Cities:
In Kolkata and other cities, air is getting filled with chemicals and dust particles. Some representative
figures bout Kolkata are given here. On a particular night per cubic metre air dust particles were 479
maximum and 89 minimum against normal 100 microgram. Similarly, nitrogen dioxide content was
four/five times above normal.
In air pollution, Kolkata is number three in pollutant city in India. The second was Howrah. Delhi
tops the list among pollutant cities. With rise of air pollution, lung cancer and asthma rise. An activist
environmentalist says that ‘winter nights are felt as gas chambers’. In an environment court case,
Division Bench of Kolkata High Court gave ruling that vehicles should be inspected in every three
months. And also to let the court know how many inspection centres can be made.
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In a report, environment research organization, Toxic Link stated that in Kolkata more small
factories are spreading pollution and consequently more pollution related diseases. In many areas in
the open plastic coated wires are burnt for taking out copper, aluminum and steel wires. Burnt plastic
coatings produce cancer causing fumes. According to environmentalists these ‘orange category’
factories are not supposed to exist Kolkata corporation areas.
From the roadside work-sheds along with fumes, lead and sulphuric acids from used car batteries
are poisoning the atmosphere. These ‘special red category’ facilities are not supposed to exist in
Kolkata municipal areas.
Besides these battery lead recovering activities, toxic metals are retrieved from electrical and
electronic appliances in many areas. These activities, though illegal, are running in regularly in many
areas of Kolkata. I have seen such activities in Bangaluru.
Air Pollution Makes Wearing Apparel Dirty and Shortens Their Lives:
Fine emitted carbon from automobile emission and silicon di-oxide particles from ill-maintained
roads make wearing apparel dirty and makes their life short. People suffer and profit of detergent
making companies rise.
Only with peoples’ forceful voice air polluting activities can be reduced.
I will continue in pursuing my dream of a clean India. Swami Vivekananda’s paradigm, “Arise,
awake and stop not until the goal is reached” will continue to inspire me.
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The Shared Dream
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Coming a long way through this book, one thing is sure – that you
too, like me, feel deeply about this problem. A dream shared is a dream
come true.
You appreciate the need for India to sit up and do something
about garbage. Had it not been so, you would have politely closed the
book and moved on elsewhere.
Thank you for sticking with me, as I feel blessed with this passion
to work towards improving the garbage fate of India.
Throughout my life, I have focused on the garbage problem in
India, to find a permanent solution. Even in my youth, the concern
remained within me like a bud bidding its time to bloom into a passion.
This book is a reflection of my love’s labor. All the so-called
professional successes as an engineer, and thereafter as a businessman,
are no match to this personal achievement that I have felt after
designing the garbage bins and proving their efficacy at various test
zones.
To call it my brainchild would be belittling its immense promise. It is like
an angel that is waiting to be invited on to the arena where she can
show her full splendor.
I have hope on the strength of the plan. I do not need to claim
any accolades or profit for it. My only wish is to see the plan and the
designs in real life living up to their promise of keeping India clean and
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beautiful. That, by itself, will be providing unlimited resources for
alternative power and finally ensuring good health for the common
man. And especially for those wretched and hapless garbage handlers,
there will be some hope of good life.
My firm faith on these designs is rooted in my complete
dedication towards the research and experimentation that was required
to create these flawless products.
Unfortunately, it is not only the landscape that needs to be
cleaned in India. The political and bureaucratic scenario, too, are
absolutely in need of cleansing. Without that, we cannot create the
premise for the successful implementation of the vision.
Maybe even that is not enough. Empowering the common man
with the knowledge of how harmful as well as how resourceful garbage
is will definitely play an important part. It's not going to be easy. But
once a person is convinced how the pollution from garbage can harm
his own family, he will carry the torch of the cause from that point.
It is worth trying, it is worth hoping that someday things will turn
around with such efforts and people will begin to value the need for
doing the right thing in the field of waste management.
It is true the odds weigh heavily against my plans. And the reality
is gruesome enough to tempt me into inaction, to weaken my zeal to
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dream. But I still believe a solution is possible, regardless of how hard
the path is.
Thank you for staying with me this far. Let us keep looking at the
Singapore example as the brightest example of making cleanliness a
possibility. If an erstwhile British colony in Asia can accomplish it, India
should be able to follow suit as well.
By my very nature I have always pushed through adversities to
achieve what was worthwhile. I will continue to do the same.
SwamiVivekananda’s paradigm of “Arise, awake and stop not until the
goal is reached” will continue to inspire me, as I remain an optimist
towards the fulfillment of this goal.

******
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