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Agricultural wastes are excesses of agricultural
production that have not been effectively utilised. Most
waste management approaches are methods of concentration .
or relocation of v/astes such as source separation, bio-
logical waste troatment, incineration, or land"disposal.
Recycling, reprocessing and utilisation of the wastes
In a positive manner offers the possibility of refusing
the excesses to beneficial use as opposed to the traditional
methods of waste disposal and relocation* The keys to
successftul process of this nature are a beneficial, use,
an adequate market, and an economical, although not ne-
cessarily profit making process,

CompostinR

Composting offers an opportunity to recover and
reuse a portion of the nutrient and organic fraction in
agricultural wastes. Composting should be thought of as
a treatment process and not as a profit making operation.

Important factors iIn the process include iIntimate
mixing of the wastes, small particle size, oxygen for
the microbial degradation of the wastes, time to accomplish
the composting and moisture. The compostin? can be done
in open winobws or iIn enclosed environmentally controlled
units. With the use of the controlled units, composting
can be accomplished in 5-7 days while iIn open v/indrows, it
may take 3-8 weeks or more to produce satisfactory compost.
Small particle size i1s important to increase the rate of
microbial decomposition. The moisture co™itent of compost
should be iIn the 50-60% range on a wet weight basis for
optimum composting rates.

Under normal agricultural conditions, the cost of
applying compost to the land has been greater than the
benefits received. The value of the increased nutrients
in compost are likely to be less than the cost of preparing,
transporting, the distributing the compost. However,
there is no doubt that agricultural wastes can be stabi-
lised by composting.

Methane generation

During the anaerobic digestion of most agricultural
wastes, gases containing 60-80% methane can be produced
whcn consistentl% high rates of digestion ar« maintained.
These g"lIses can be an energy source close to the generat-

-,J-In site.

All organic v/astes can be fermented to produce
ethane. The amount of methane which can be generated
_™MWYNring anaerobic digestion is a function of the fraction
the total waste that is available to the anaerobic
bacteria, 1ie., the biodegradable fraction and the operating,
Gnvironmental conditions of the process. The biodegx™dable
fraction of agricultural wastos will vary being a factor
/ytriolijhov the wastes were generated and handled prior f



digestion. To use* digester ccpacity effectively, the
inclusion of 1nert liiatcrinl such as sand ctrd dirt iIn
v/astcs should be minimised and fresh wastes should be
used>

One of the iImportant factors iIn the performance of
anaerobic digesters and methane digostion is the solid
retention time (SRT), Methane production i1s related to
SRT. The design of a system with a longer SRT would have
only increased digester size and system costs without

obtaining appreciably more* methane per unit.of biodegradable
solids. - -

The feasibility of energy recovery from agricultural
wastes depends on many factors including (1) the“amount of
recoverable energy remaining In the wastes and i1ts relation
to the total energy needed iIn the operation; (2) compatibi-
1 Ity of the form of energy to the uses for i1t; (3; the
availability of equipment and the skills needed to maintain

the process and (A) the cost of using the system and of the
resultant energy.

V/ater reclamation

Agriculture i1s a major user of water, primarily for
water used iIn the processing industry and through irrigat-
ion. A major reusable by-product of the processing industry
iIs water. These waters can be reused In the processing
plants and for irrigation and recharge of ground water
provided some i1n-plant operational charges are made.

Waste waters have been used for crop irrigation in
almost all the countries in the v."orld. Till recently, while
such systems were in operate on, .the soil conditions were
not studied In adequate details nor was an attempt made to
know the effects of the w/aste water irrigation bn the
~vironment including the ground water, surface water, plants,
animals and man. The result of these lacunae was that many
of these systems, were discontinued on account of ground
water pollution, soil deterioration and crop failia™es.
Therefore, for successful agricultural utilisation of waste
waters, the user must know some of the basic principles and

criteria and get necessary guidance from those to develop
a dependable and consistent systems.

Use of waste waters for crop irrigation can produce
various effects in the environment depending upon the chara-
cteristics of the waste Vater, those of the site where It is
used, the climatc and the management. Soil and waste water
properties, therefore, have a direct or indirect influence

upon the planning and management of waste water utilisation
system.

Some o< the physical properties like, soil texture,
porosity and pore size distribiktion, permeability, soil
structure etc. greatly influence the chemical and biological
proporti.-"S ond also dircctly inriuence thd waste water
irrigation scliodulo. Soil pH, exchange r*iactions and
sorption and precipitation reactions are some of the import-
ant chemical properties which influence various chemical
reactions witii the waste waters applied on soil.



The conposition of soils as regards micro-organiSms
protozoa and other small animals, and organic matt5r living
and unclassified or difficult to classify and d»?ad™ Imparts
the soils specific propert™ s and reactiors. Those will be
treated as "biological™ pryperties of soils which are also
influenced by the wjste waters applied on soil.

Each time water gooG through a cycle of donestic or
agricultural use, the salt cont™nt increases. Upon conti-
nual reuse or recycling, the salt increase may be a pro-
blem with reclaimed water since high salt concentrc-.tions
arc undesirable for huswA consumption and crop production.
Management tecliniques are necessary to apply processing
waste waters to soils at the proper rate to avoid devc3.oping
saline soils.

Piscllcultune

Waste waters generated from rural and urb™n areas and
certain processing i1ndustries could be considered as a
resource since appreciable amount of nutri(jnts iIn the form
of nitrogen, Bhosphorus and potash are Bresent- A well
ecologically balanced system would put back the nutrients
of the waste waters to the natural cycle. The affective
utilisation of organic waste water through fish pioduction
iIs a very profitable proposition. By this process, it 1is
possible to achieve not only purification of v/aste water
to a desirable degree, but also 1".rovide 1If not all, part
of the protein requirements through fish production.

Algal cclls have a tremendous capacity to trap solar
energy very efficiently during the course of photosynthesis
wherein the radiated light is converted in to total energy.
This plxonomena can be very profitably util-ised In the treat—*
ment of organic waste. One such simple vwaste treatment for
treatment of organic waste waters iIs a stabilisation pond
(oxidation pond;. This is specially favourable iIn countries
like India where abundo.nt sunshine is available-. By this
process, 1t is possible to purify sewage in shallow lagoons
on the principles of algal bactcrial relationship. During
this process, algae release oxygen through its photosynthetic
activity and bactcria in turn oxidise the organic matter in
to a simpler inorganic nutrients. The stabilisation pond
water contains rich nutrients, crop of phyto and zoo and
bottom fauna which are i1deal fish food. By adopting various
aspects of fish culture practice, i1t iIs possible to iIn-
crease fTish production and thus the effluents can be very
effectively utilised. The algal laden waters from the oxi-
dation ponds are led in to ancillary fish ponds which still
contain the algae, nutrients and this algae have bioferti-
liser value and can bed discharged in land for irrigation.
Thus the effluents . from the waste stabilisation
pond can be very effectively utilised, Many methods are
attempted to in this direction. However, the proposition
,appears to be very profitable by making use of the effluents
coming out of the stabilisation pond for aquaculture, algal
harvest and subsequent utilization of the effluents for
agricultural purposes.



W er reifJG I°lys not changt™ the use by iIndustry,
only the source. Wo.tor fr un any source cn be treated for ~
the specific qualities for reuse. The solution of the
source water i1s based primarily on economics. |If 1t costs
less to rense waste water than to by fresh water from an
outside source, an Industry*s waste water will become
one of Its soui"cos. Recycling is a spccial case of water
reuse. It Is upgrading Vaste water from a use and returning
It to the same use.

The reuse of waste v/ater may be an effective means
of reducing the volume of liquid wastes discharged. Re-
cycling of waste water within an industrial plant may be
especially feasible vwhen water is used for coojing, washing
of raw materials or of manufactured products etc. and when
the treatment of the waste water for rouse iIs not too
costly.

Large quantity of water is used, especially iIn the
crumb and crepe rubber processing factories. Water with
less pollutants can be separated and after some simple
treatments it could be recycled.

Waste water management is no longer being conceived
as consisting cf the conventional and non-conventional
aﬁproaches of the i1n-plant waste water treatment only.

The concept now also covers the unconventional alternatives
c-insisting of production oriented recycling and reuse of

trk}vkxNE V/atr-rs after a certain degree of in-plant treat-
ment.





