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Editorial...

Dear Isapians,

India has in association with other developing countries made an impact at the
recently concluded WTO ministerial meet at Cancun in Mexico. The central issue at
Cancun was the huge agricultural subsidies primarily in the US and the European Union,
which distort the terms of international trade, resulting in developing countries being
kept out of the competition. The level playing field is simply not there. India's fight
was also against agricultural produce, meat and dairy produce from the west finding its
way into Indian shops because of lower duties and tariff.

Further, on the issue of accepting patented seeds as per the Trade Related
Intellectual Property Rights (TRIPS), India's commerce minister had to ensure that
India did not say an unqualified yes. If it did, the Indian farmers would no longer be
able to buy less expensive seeds of the non-patented, including the local varieties,
which would be weeded out from the market. This was where the support from China
and Brazil mattered.

Like the earlier PL-480 wheat shipments to India, the current food aid from the
US to African states is being questioned, since there is a paradoxical pile up of local
production in African states, which US would not buy, but only buy from within USA
and ship to Africal

Nation states have to take a fresh look at what constitutes food security. Is it
sustainable in the ecological sense, is it in the interest of maximum number of people,
most of whom live in developing countries? Will it help in usher in a new economic
order, where developing countries do not have to face unfair trade practices?

ISAP wishes to thank all those farmers who signed up for the campaign to make
international frade as fair and free, without barriers, as possible. We hope to see such
concerted action in future also.

With Best Wishes

R. Santhanam &5




URBAN WASTE TO CLEAN RENEWABLE ENERGY
AND SOIL NUTRIENTS

Step 1: Hazardous waste disposal

At the average household, we generate several type of wastes — organic, plastic, glass, metals — ferrous and
non-ferrous. Organic refers to the kitchen wastes, left over food etc. Ferrous refers to iron and steel items.
Non-ferrous refers to other metals like brass, aluminium, nickel etc. This classification is based on segregation
and recovery of valuable products and recycling the materials. This practice is gaining ground worldwide and
we in India can be no exception.

There is one more type of waste — hazardous wastes-organic and inorganic chemicals, heavy metals etc. To
this may be added items like used engine oils. These wastes are mentioned here since an average household
generates wastes, which are recyclable and some wastes which are however of a hazardous nature —
chemicals and other substances as mentioned above. Some examples are: used dry cell batteries, button cell
batteries, Nickel-Cadmium batteries, broken tube light glass shells, which contain a toxic chemical. In U.S.A.
for example NiCad batteries have to be returned after it becomes useless, to a facility for recycling/disposal. It
cannot be dumped into the municipal waste bins.

Normally we tend to dump it into our wastebasket and this goes to the city municipal dump. The city
municipality normally dumps wastes into landfills or generates manure, particularly out of organic wastes, after
other wastes are removed from it. If we segregate the wastes, then the task becomes easier at the final stage.
The hazardous wastes, if dumped into landfills or go untreated into the manure, will pollute the soil, and the
ground water. We have to remember that we are getting more and more ground water for our daily needs and
we cannot poison ourselves.

Hence it is suggested that each locality keeps several drums in the colony with a lable in Hindi / local/regional
language and English — “Only for Hazardous wastes, please do not dump organic,
plastic, glass wastes into this bin”. The residents of this locality/ colony may be requested to
dump articles like used dry cell and Ni-Cad batteries, acids, any left over organic and inorganic chemicals,
expired drugs and medicines, broken tube light glass shells, heavy metal objects made of lead, mercury (from
broken thermo meters).

| put a plastic bag and started collecting such wastes, instead of dumping it as usual into the waste bin. In just
a few months, a sizable collection of used batteries, used tube light shells was generated at my household. If
we assume that on an average, there are 200 flats/households in a locality / colony, we can conclude that 200
times this waste is being generated in one colony alone. — R. Santhanam

Once the drums are full, the Municipal Corporation should take away and dispose off the hazardous wastes,
separately as per approved procedures

Step 2: Bio methanation technology

The second most promising and immediately available source of clean energy from renewable sources
however, is CH4, which is also known by different names — methane gas, gobar gas, natural gas, and
producer gas. The best source of such energy is biomass — the substrate made of carbohydrates
manufactured in the photosynthesis process in plants. It can also be derived from municipal waste, agro
wastes. In the anaerobic fermentation process, such as in the well-known gobar gas, bacteria decompose the
substrate in a digester, without the presence of oxygen. The resultant gas is the biogas, mostly methane
(CH,). The typical composition of the resultant gases will vary. Mostly it is about 60-70% CH,, Carbon dioxide
(CO,, and some water vapour. If municipal wastes are used as a substrate, usually Hydrogen Sulphide gas
(H.S) is also released. Technologies are available for scrubbing the biogas to reduce the level of CO,, and
remove or reduce water vapour and Hydrogen Sulphide (H,S). If biogas is used for energy, then it makes
sense to improve its calorific value. The scrubbing of the biogas usually results in concentration of methane
(CH,) to about 80%. One of the options is to cultivate algae like Spirulina Blue green algae which is a rich
source of beta carotene. The algae grows in a brackish water medium and the tank is closed at the top with a
glass top to allow sunlight. The bio gas is bubbled up through the tank and CO, gets absorbed in the algae
photo synthesis, resulting in an improved calorific value with higher concentration of CH,. Hence the useful by
product spirulina can be cultivated ona large scale, which can help bridge the per capita protein deficiency in
India. This cultivation will also help improve the calorific value of the bio gas.

Removal of H,S is necessary because when burned in an engine it causes formation of Sulphur dioxide and
ultimately sulphuric acid, which corrodes and reduces the life of the engines. Maybe this sulphur can be
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added back into the last stage of vermi compost since sulphur is a deficient micro nutrient item in many
agricultural systems, after world-wide preference to low sulphur crude leading in turn to less “acid rain” — there
are some research papers on this, particularly in Europe.

Municipal Solid Wastes* (MSW), in India has a calorific value of 800 to 1010 K Cal/kg and can be used for
production of energy. Currently, following two technologies are available in India:

1. Pelletisation: It is a process of making fuel pellets out of combustible part of MSW after mixing
with binders, additives. These pellets are of high calorific value (3500-4000 K Cal/kg).

2. Biomethanation: The underlying principle in the process is anaerobic digestion. It is a method of
conversion of organic fraction of MSW to mixture of gases, containing about 60% Methane CH,4
and 40% Carbon dioxide (CO,) and small quantities of Ammonia (NH3) and Hydrogen Sulphide
(H2S) and has a calorific value of 5000 K Cal/Mj.

This gas methane can be used for;
(1) Cooking and heating in cities and is normally transported by a pipe system.

(2) Generating power or electricity through diesel fuel engines. However its is advisable to scrub
the gas to remove H,S and NH; when it is used in any type of internal combustion engine.
When the gas is clean, it can be used in transportation also such as city bus and automobiles.
Compression is the only problem.

The residual mass left over can be used as manure. This manure derived out of Methane
preparation which is also called as biogas manure, is very useful for soil/crops.

Viability of Municipal Solid Waste Compost Plant: The optimum capacity of biomethanation plant is
claimed to be 560 TPD, which can produce 1.5MW of power with an investment of Rupees 21.89 crores. In
the absence of any commercially operated plant in India, based on this technology, more data and information
is necessary to classify optimum size of such plants and their viability in Indian conditions. This technology
however has the advantage of co-generation of power, a factor that would certainly have a bearing on its
viability.

" Technologies for composting of Municipal Wastes (MSW) based on the report of the committee
constituted by the Dept of Fertilisers for Promotion of Urban Compost — (Annexure J) from
Report of Task Force on Organic Farming — Dept of Agriculture and Co-operation, Min of
Agriculture, GOI, November 2001.

There is no concerted effort to explore scientifically and commercially the renewable sources of gas
production, particularly municipal wastes. This is not too difficult to achieve, given India’s level of expertise in
such technologies. It is to be remembered that some of the previous efforts in this direction failed, such as the
rusting power plant at Timarpur, set up under a Danish grant to produce electricity from Delhi’s municipal
waste. The direct pyrolisis technique of making producer gas did not succeed, because Delhi’'s municipal
waste has a lower calorific value compared to the Danish waste, on which the plant was designed! The
current web  site information of Ministry of Non  Conventional Energy  Sources,
http://mnes.nic.in/frame.htm?majorprog.htm shows that anaerobic fermentation technology offers the best
option and economics.

The benefits are enormous — It will cut down on the foreign exchange drain on India’s import of crude oil,
which will be largely replaced by CH,4 produced from renewable sources. It will reduce the emission of
Carbon, since such wastes release methane gas anyway by natural aerobic fermentation, but is now
made available in a controlled process and its energy is used and it replaces equivalent amount of
fossil fuels which would have otherwise been burnt. This means a reduction in levels of carbon
emissions into the atmosphere. In today’s global warming threat looming large over the world, this is an
important step in bringing down carbon emissions from India.

In the context of global warming, CO, emissions are projected to grow from 5.8 billion tonnes carbon
equivalent in 1990 to 7.8 billion tonnes in 2010 and 9.8 billion tonnes by 2020. Much of it is expected to come
from developing world — 81% of the increase during 1990-2010 and 76% of the increase between 1990- and
2020. The developed world of course would not like to give up their energy sources —mostly from fossil fuels!
They would like to bury CO;into the Earth! (Australia).

There is therefore a very big business opportunity in using the huge amounts of municipal wastes available
(perhaps free of cost!) in Delhi and other metros, to generate CH, and solve the twin problems in one
stroke. Will the Indian industry, Scientific and R&D institutions wake up and focus their attention? This will
reduce the demand for fossil fuels, once MSW generated CNG becomes available as a cheaper and plentiful
energy source — from the wastes available in Delhi and in other metros and small towns as well.
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Step 3: Vermicomposting

The driving force behind the introduction of vermiculture, or other reuse processes, is the global recognition of
the need to recover organic material and return this to the soil. Legislation is being enacted to prevent the
dumping of organic material to land fill. Simultaneously, the cost structures of dumping are increasing and
farmers are becoming more aware of the need to change their practices to halt and reverse the degradation of
their soils. There is thus market pressure for the waste processing and the consumption of the end product.

To be a viable alternative, very large scale vermiculture must be proven to be ecologically and commercially
sustainable, capable of being operated without subsidy, on a competitive basis. Among developed countries,
Australia and USA have shown that it is commercially viable to use earthworms in treatment of MSW organic
waste. MSW vermicomposted has shown stabilisation for pathogens and is ph nuetral and hence for most
crops.

Compost (final produce) exceeding the concentration limits stated as below, shall not be used for food crops.
However it may be utilised for purposes other than growing food crops. Ministry of Environment & Forests —
Municipal Solid Waste Waste (Management & Handling) Rules under the Environment Protection Act of 1986
has made it mandatory for all municipalities to set up waste process and disposal facilities by 01.12.2003, and
has also laid down standards for composition and concentration limits of MSW compost, which can be used
for food crops.

Ministry of Environment & Forests vide gazette notification S.0.908 (E) dated 03.10.2000 has set guidelines
and maximum permissible limits of heavy metals and impurities as per following table, which need to be
followed for selling urban compost for production of food crops.

Parameter Concentration no;t| to exceed: _
(mg./kg dry basis, except p~ value and C/N ratio)
Arsenic 10.00
Cadmium 500
Chromium 50.00
Copper 300.00
Lead 100.00
Mercury 015
Zinc 1000.00
C/N ratio 20/40
p" 5585

Soil nutrients — relevance to Indian agriculture

The present demand of 200Mt of Food Grain production will rise to 300M.T. by 2020. 57% of Indian soils are
degraded with different types and degrees of problems. Soil erosion is the biggest hazard, covering 50% of
the soils, followed by water logging (3.5%) and salinisation (3.1%). The degradation is more pronounced in
the fields of small and marginal farmers, representing 78% of the farming community.

Recognition is necessary that what is taken out from the soil as nutrients in food, has to go back from the
waste into the soil, instead of being dumped into rivers and land fills uselessly. This means that the cities will
feed the rural farms with nutrient inputs. This will also be less energy intensive than chemical fertilisers,
toxic pesticides being applied currently. This calls for integration with our agricultural practices, where we
should use more and more of organic manures, instead of chemical fertilisers.

It is now being widely recognised by scientists that practices of applying chemical fertilisers, pesticides are not
sustainable in the long run. The soil requires biodynamic activity with teeming life forms, which are
continuously active and keep the soil naturally fertile and make available the necessary nutrients to crops.
Application of NPK fertilisers kills this activity and introduces a non-sustainable cycle. In the long run scientists
have found that increasing doses of fertilisers are required. Most of it washes away into rivers, groundwater,
thereby polluting them and causing irreparable damage to the environment. Such costs are not estimated in
monetary terms, but are externalised with short term view points.

Currently chemical fertilisers play no doubt an important role in ensuring India’s food security. However they
come at a price both to the exchequer and the ecology. Subsidies for fertilisers are more than Rupee 17,000
crores, at present in India. The developed world also subsidises its agriculture to the tune of more than U.S.$
360 billion per annum! Instead of playing follow the (rich) leader, India can take the lead for managing the
transition to an organic agriculture. It has already shown its mettle at the Cancun WTO Ministerial meet.
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Application of sludge from fermentation of town municipal organic waste, which has been segregated at the
time of collection prior to methanation, will yield humus free of toxic elements including heavy metals, common
to urban wastes and hence currently not being used widely. Vermicomposted MSW has shown a marked
reduction of harmful pathogens, normally associated with MSW. It is pathogen stabilised and ph factor is also
neutral for most crops. Although experiments are going on to test the level of heavy metals toxics, earthworms
can handle, segregation at the waste collection stage will be a better option and is more harmonious to
nature. Worms produce a natural rich organic soil amendment by decomposing organic material. The end
result is called vermicompost or worm castings. Vermicompost provides a great source of nutrients for plants
that dramatically improves the texture and fertility of soil. This can help replace valuable nutrients taken out of
the soil when food grains, fruit and vegetables are harvested. Vermicomposting also adds beneficial
organisms to the soil. These microorganisms and soil fauna help break down organic materials and convert
nutrients into a more available food form for plants. Adding vermicompost to the soil also aids in erosion
control, promotes soil fertility, and stimulates healthy root development in plants.

For the majority of Indian farmers cultivating poor rain fed soils, this will be good news, since they can apply
the vermi composted humus free of toxic elements, thereby ensuring moisture retention and improved soil
fertility. This will go a long way to improve small farm productivity in India. Organic farming movement is
gaining ground world-wide and India can take the lead, and also use our traditional knowledge base.
Formulations from cattle urine, neems are known to be a bio degradable and effective pesticide and non-toxic.
Organically cultivated crops show improved pest resistance and require less or no pesticides.

Summary and schematic view of the suggested approach

A holistic approach to energy, environment and agriculture can solve many problems at one stroke! Following
sequence of proven technologies can be put to productive use:

Step 1: Step 2: Methane as a clean
Waste segregation at Bio methanation by energy source for
collection stage anaerobic fermentation various
+ cultivation of applications,
Spirulina Blue green replacing
algae to absorb CO,, equivalent energy,

otherwise being
derived from fossil

fuels, thereby

1. Recyclable materials helping reduce
recovery pressure on global
warming by
2. Segregation and reducing carbon
treatment such as in emissions.
high temperature Step 3:.
plasma furnace, of Organic manure for farms, will replace chemical
hazardous materials, fertilisers. Also acts as a humus to soil, which
instead of being helps in water conservation, restores bio dynamic
dumped into land fills, activity in soils, supplies NPK as well as micro
and river streams. nutrients.

Can also help solve the poor soil fertility and water
retention capacity in alluvial, sandy soils, most of
which are rain fed in India.

Vermi composting of this sludge can improve the
quality for use as plant manure, since it has safe
ph, pathogen stabilised and suitable for most
plants, crops and has less or no pathogens,
commonly associated with urban MSW sludge.

- R. Santhanam, ISAP
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Join Hands with ISAP as Chapter Co-ordinators

We would like to invite you to associate with ISAP as chapter co-ordinator. ISAP is growing rapidly and
currently has over 7000 member (of whom more than 100 hold Ph.Ds) all over India and abroad. It has 59
chapters, 350 NGO Partners and has answered well over 3000 queries/problems raised by members of the
farming community.

The traditional extension system has failed to address the current needs of the farmers and this is a fact
documented and analysed in great detail. ISAP targets to create a network of 100,000 members who would
work at taluka levels and below as micro entrepreneurs to achieve this task. We plan to put together an expert
back end consisting of more than 50,000 experts.

We are working on several projects currently and they include work with SDC, JBIC, Bio-diversity, OXFAM
and etc. We would also like to work in your region through workshops seminars, expert visits and campaigns.
The chapter co-ordinator is a voluntary position and ISAP helps meet expenses of activities related to its
program in the co-ordinators region.

We reiterate our invitation to join this mass movement and help in supporting the farming community. Please
visit www.isapindia.org to get an idea of our work.

Warm regards,

Sunil Khairnar
Executive Director
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