STUDY ON NON-CONVENTIONAL ENERGY SOURCES
IN THE TRIBAL SUB-PLAN AREAS OE ./
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The Assam State Council of Science, Technology
and Environment, Guwahati, Assam has entrusted a
study on 'Non Conventional Energy Sources in the
Tribal Sub-Plan Areas of Assam - Problems and
prospects'. During this study fifteen villages in
TDP areas have been covered. These villages are
inhabited mostly by tribals. After anaiysis of the
data, various suggestions have been incorporated in
the study. Various aspects of non-conventional energy
have been examined in the study. We hope that the
study will be useful for the planners as well as the

officials engaged in implementation of the pProgramme.

Dated Guwahati the, R. ZAMAN
26th March,19975 Director
: Assam Institute of Research
for Tribals & Schediled Castes,
Jawah2rnagar:Guwahati =22




IMTRODUCTION :

e

(a) Almost all the people inhabited in rural areas de-

pend on Firevrood as a source of energy for cooking and keep-
ing the house warm during winter seas-n. In typical tribal
villages, a huge amount of timber is also spent in socio-reli-
gious ceremonies etc. Because of indiscrininating use of tim-—
oers, the number of forests are decreasing day by day causing
imbalance to our eco-system. So,this is right time to think
asout alternate oOr non-conventional energy source to cheek
the indiscriminating destruction of forest product in theform
of firewood. So,a research project has been undertaken by
Assam Institute of Research for Tribals and Scheduled Castes.
This research project has been entitled as "Ton-Conventional
Energy Sources= Problems and Prospects in Tribal Sub=-Plan
Areas of Assam". For this purpose, 15 villages inhabited by
tribals of various ethnic grouns from under 15 Integrated

Trikal Development Projects are selected.

Objective of the Study :

The ob jective of the study is to ascertain how
non—-conventi-onal enerqgy sources like bio-gas, improved chu-
.las etc.are beneficial in the tribal sub-plan areas and also
to analyse the problems faced by the inhabitants in achiev—
ing their cherished goal. Keeping in view all these facts,
data were collected from 15 villages in the form of village
schedule and household schednle. It is also observed that
if necessary financial assistaance with Proper motivation of
the inhabitants and tecinnical know how to run the bio~gas
plant issimparted to the benefleiaries,it will nok only help
ﬁhem Erom health and economic point of view but also help
them to check the forest products from destruction theirby

maintaining ecological balance.
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(a) FORE WORD :

The energy requirement for cooking or other domes-
tic purposes, whether it is in the urban areas or rural areas
is one of the most significant aspects of the existance of

the man kind. At the same time, it is an outgoing vproblem so

far as ecological and environmental conditions are concerned.
Zow to.make fire and to use it for differant pPurposes are
perhaps the ma jor course of actions at initial phase of hu-
man history. In this eontext, it is worth mentiosming that,
the first‘use of fire has been reported from an occupational
level of Middle Palacolithic people about 1.4 million years
. Perhaps they have learnt gradually how to use fire by

seeing the natural fire. -But the advancement of civiliza-

- a
el

tion, as well as the development of science and tecnnology

their application have brought changes tremendously. As far

as the cooking energy is concerned it has changed specially

in the urban areas. In India 80% of the population lives in

villages. They mainly depends on fire wood fop preparing food

and other domestic purposes. The Tribal Suiz-Plan Areas of

Assam which are constituted by_19 Integrated Tribal Developn-

ment Projects (ITDP) and which are inhabited by more than

807 of the plains tribal population. They also used fuel-

wood for day to day cooking and other domestic purposes.

The
purpose of wide ranging use of firewnod are as follows :
£i) As a natural resource, forests are available in the
Tribal Sub-Plan Areas of Assani.
(i1) Pirewood can be collected easily from the forests/

jungles or it can be collected from one's own jungles or trees.

(i1i) It can be stored for a considerable period of time,
which rather increase its power to produce more enercy for

CcooKinr.

(dar) Its wse does not require any technical knowledce
and it can be used Ly the persons of all ages except the

infants and babies.

Contd.2.




N W WG R TR N Y WS e SRS

3f

A= &g

= W

w

A

(x) Most. of the tribal people are not in a position to
buy luxurious warm clot™es. But burning of

firewood in the
neartha keeps t

ne room in tribal hutments warm specially du-
ring winter season.

In recent years, the environmental poluticn is a

common p -enomenon thr ugh out +.ae world.

Due to the defores-
cutting and felling of trees not
only cause the environmental poluti

tation by indiscriminate

on but also decreasement
of fuel wood. Now fuel wood is becoming scarce commodity,
than 80% people living in the
rural areas. On the other hang,

which does not sustain more

-the demand for fuel-woond

has been increasing consistently due to the increase in the

number of families as well as exXcessive growth of ponulation.
The people living in t

he urban areas generally
use L.P.G.,Electric heiter

sKerosene stove for cooking food

Kerosene used for cooking
in the rural areas. But SO0 far as L.P.G. is concerned, it has

yvet to make an inroad into the rural aleas.’ The' tribal sub-

“ssam are not exception regarding th

nis. The @as
Companies have failed to fulfil the demand of L.P.a

and other purposes. i3 not unknown

plan areas of
« in the

n, they can't think »f the peo
Even if we assume t!

urban areass; | InitEls situnatins

ple
living in rural areas. 1at cooking gas

could be made available to the tribal areas, they would not be

in a position to install co-king gas in t eir hones, This

is becaise of the fact that, the initial €Xpenditure of ing-
tallation of cooking gas (L.P.G.)is beyond the reach of the

al sub=-plan areas of Assam.

tribal people living in the trib

It is also fact that, many tribal villages of tri-

bal sub-plan areas have already been electrified,and some-

times electricity is brought nearer to their houses. But it

is hardly possible for them to electrify their houses due to
It has already been men-

tioned that Kerosene o0il is used by some tribal families

the hijyh cost of electrification.

SDE"j
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cially the Tealthv one for the burpose of cooking their £ond.

Put for the general people it is not possinhle becanse Kero-

Y but also Costly in the raral
areas of Assam. The Kerossene o0il thus procured is only used
"Therefdre it can hardly
Sérve as a substitute for firé wood.

sene is not only scarce commodit

for lighting the houses at night.

; SO the people living in the rural areas fully de-

pend on fire wood. The use of fuel wood as a source of enerqgy

er domestic purposes has led the tribal
peonle not only to render decreaseme

considerable exten

for cooking and oth

nt of forest wealth to a

t causing ecological imbalance.

This is one
of the cause of loss of man

power in collection of fire-woond

wnich could have edsily been utilized for other productive
purposes.

Keeping these points in view a research project on

"Mon-Conventional knergy Sources -

In Trival Sub-Plan Areas”
about its problem and pros»nect is under ta

ken by the 2ssam
Institute of Research

for Prikba e and Scheduled Cas

tes,Assam
in 15 tribal sub-plan zillage

S under lSAIntegrated Triktal
Development Project of Assam,

In view of these, an

investigation is conducted i
the solected schedvled villages

n
for the collection of data.
The rerdort, outcome of this investigation,whe

r'e an attempt hag
been made to present

4 coherent picture on some aspect of non-

convemtional energv sources of tribal sub-plan areas of “ssam

in g¥eneral and the selected villages in bParticular,

Because of the limited resources, at our disposal

the preseat work, obviously, could not cover all the 19 Inte-
grated Tribal Development Project of tribal sub

-plan areas of
Assam. However, in future, with this hunmble dttempt we shall

£ to the hitherto uninvestigated Eribal
sio-rplan areas comprising mostly t

try ctonextend our woik

he flood prone gone of Assan.
Thouag: installation of bio~gas in those dreas seems

to be a
futi.le exercise yet improved chulas can pe

used to minimise

making it feasible to protect
foreest products to a considerable extcent,

the need of fire wood thereby

Contd.4.
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A1 OF THE PRESENT INVESTIGATION

() Mbout 40% of the total energy

consumed in the coun-
try is in the rural areas.

Of this 55-60% is attributed to
and other applications in the domestic sect
Waile lot of efforts.,have been made to

the cooking O

Mmeet energy require--

ment in the urban areas,the rural areas hadg never receiyzd

adeguate attention. This isg primarily because bulk of this

enerrgy demand is for cooking and met through non-conven-

tional energy sources like fire wood agro-b

ased residues and
animal waste.

Inadeguate atten
past has resulted in

tion towards this problem in the
heavy decreasement of Forests. The situ-
ation has now become alarming for maintaining recuired ecology
and environment. Inefficient utilization of fuel-wood,coal,

agro=-waste and animal waste for cooking has also resulted. in

serisus Health/hyqienic problems. In the overall sCcenario,

inspite of various options available to reduce the-Consump—

tinn of fuel w od,the dependence of fuel wood will continue

to nlay a pivdtal role in meeting cooking and domestic re-

guiraments in rural areas. It s therefore, im

perative that
t cooking stoves are replaced by

nt improved cooking devices with a view to
conserve forests and

traditional and inefficien

more fuel efifjcie

fuel wood and also to improve the health
anc’ hygienic conditions,reduce drudgery of women and to make
an woverall improvement in quality of life.

“ssam 1is blessed with livestock resources. It has

been seen that each of the tribail families possesses a number

to provide each family with a
non=-conventional sources of enerqgy, namely,

of cattle heads. Therefore,

nio-gas' or 'Gobar

' plant imoroved chulilas dccordingly to the size of the

Gas
fam,ily and the number of livestocks for the purpcse of gene-
rat ing energy, or cooking and other domestic purposes is sure
to be a practically plausible nroposition. Even if we assume
that raw-materials for bion-gas plant (cattle dung) would be

Contad.5.
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availahle, we.are to find >ut whether people will accept such

plants which are not only new to them from socio-cultural

point of view,but also installation of such plants depends on

making technical knowledge easily available to them with suffi-

cient monetary and material incentives. In view of above, the

proposed investigation aimed to explore :-
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Requirement of fuelwood of caeh tribal family in
Ehe selected villages,mandays/man hours SpeEnEl iR
procurement of firewood, sources and distance,
person engaged for it,quantity and value of.fuel
wood etc.

Actual reqguirement of fuelwonod for cooking and
other domestic purposes.

Total nunbers of cattle heads,and actual guantum

of cow dung,usual practice for the disposal of
dung.

Justification of the size of Bio~-gas plant

according to number of cattle heads and number
of familv members.

Cost of I-stallation of a Bio-gas plant.

Utilization of by products.

Sources of finance,so on and so forth.

The factors,responsible for proper implementa-
tion of the Biogas and other non-conventional
energy sources.

Analysis of the data collected from different

Tribal Sub-Plan Areas of Assam.

Recommendationé/suggestions to be followed by
Government/respective authorities during the imple-
mentation of such pro ject and what types of

Biogas plant or other non-conventional energy

sources should be suitable for such ‘areas.

Cohtd.6.



SELECTIOI OF STUDY AREA :

The present study is an attempt to throw some
light'on’the problem and prospects of llon-conventional Energy
Sourcus in Tribal Sudb-Plan arcas of Assam. For this purposes
a list of villages having 80% or above plains tribal pepula-
tion was collected from 15(Fiftecn) Iﬁtegfated~Tribal Develop-
ment Projects of Assam (Table-I). It is worthmentioning that,
the Tribal Sub-Plan Arcas of Assam are consdtituted into 19
Integrated Tribal Development Projects. The 4 (four) Integra-
ted Tribal Development Projects which are not ifqluded~in this
study are flo-~d-pronc. The installation of.bio~gas plants in
;such éreas will simply b: a wastage of money and man-power
since during flo»od the installed plants are likely to be sub-

merged making them dneffective. He tqeruﬁorc, propose to

bring under coverage oE the study only 15 (fifteen) Integra-
ted Tribal Dovnlopment Projects. Only one village from each
Integrated Tribal Development Project will be selected fop
our study and each houscihold and the village as a whole will
be surveyed as per the household/village schedule. ;Further,f
i£ is also worth mentioning that,among the fifteen villages
identified so far,four villages Bikrampur,Majdalpa, Ra jabari
IT and Upper Deori gaon aré flood=-prone. As it was alrpady
selected for the study, so we have collected data from those

villages also.

- .

During our fiecld study we have faced somz pfo—
blzms ragardlng the size and the population growth of the
villages. The project villages are ‘selected on the basis of
1971 Census report. Now most of the villages, population size
-—visz and structure-wise has been changing considerably. For
axample, in the village Ma jgaon under Udalguri I.T.D.P. I;
mall village having 210 population, -mt of which 80.47%
At present, the village comgrises

'was a s
arc tribal population.
tnrea hamlbts having total populatlon around 1200, out of

which 95% or above are tribal population. Therefore, in a
time bound razsedrch project it is very difficult to cover such

Contd.7.




a big village. 2s a matter of fact, we have selected one of
the hamlet known as Khakklachuba in particular and the whole
village (i.e. 4a jgaon) in general. Similarly, the willage
Xhagrabari of Kokrajhar I.T.D.P. comprises three hanmlets viz.
Uttar Khanda,'Madhyam Khanda and Dakhshin Khanda. For thc
present inﬁestigation we have selected Madhyam Khanda only.

Contd.8.
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It is proposed to complete the survey and report
writing within a period of one year. Out of which 5 (five)
monthsiare alloted for data collectipn and analysis. Accord=
incly to which, data were collected in between January 1993
and April 1993. Data collection;took a lot of time due to
had communication, considerable distances of the villages
from the headquarters,and big sizes of the villages etc. Ins3
pite of unlimited hurdles, data collection come to an end in

the last part of April 1993.

Tabulation of data were started from last weck
of April 1993 and completed in the end of 1993 June. TFrom the
first week of July analysis, writing/drafting of the report is
started. The last part of our study,namely study area (vill-
age profile), analysis and recommnendation etc. came to an end

in- the last part of March 195994.

(C) HETHODOLOGY :

For the collection of necessary field data requir
~ed for the present study a household/village schedule was
-prepared. 'Accordingly as stated in the schedule, data were
collected after interviewing the selected bheneficiaries. The
benaficiaries so far. interviewed in the continuance of our

svstematic inguiry of the facts were sclected at randoiil.

Random sampling is the best method in this re-
qard because of its simplicity and further,it is generally
consider to be mhre representative because each unit has
equal c .ance of being represented. - Lottery method of random
sampling was used for selecting the wvillages. Samples were
selected sceparatcly Eor eaca Integrated Tribal Development
proiject so that they may have equal represcentation.

The selected villages were physically visited

Contd.10.
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for gathering the information for the present study. All res-
pondents who were heads of the houséholds were personally

' contacted for conducting interview. In addition, necessary
particulars of each viilage viz.location, transport and commu-
nication facilities,civic and edUcétional facilities and oter

basic amenitics wereé recorded in the village schedule.

It is worthmentioning that,the resesarch work done
in this part of North-East India about Non—Conventiénal Energy
Sources is limited. However,a few attempt has been made to
cnvisage into the implementation of the scheﬁe by DRDA ahd
1.V.I.C. They hardly pay any attention regarding the problem
and prospects of nor-conventional energy sources in Assam.
Therefore, it is very'difficulﬁ to get relevent references
for consul:tation. Therefore, before report writing is star-
ted a consideraoble period of time has to be spent in the li~
prarics. For the refercnces the library of Asgsam Insfiﬁute
of Research for Tribals and Scheduled Castes and some offi-
cial records of District Rural Development Agency, Khadi and
village Industries Commission,Guwahati,Department of Non-
Conventional Energy Sourcaes,Guwahati have been consulted.

After complotion of data collection,time was
fully devoted to prhcessing and analysis, of data. Side by
. side,report wiiting or drafting was also started alon-with
tabulation and analysis of data.

Svstematically pqueséed, analysed and inter-
preted facts will be presented in the following chapters.

Chapter ' -I (a) Introduction and foreword

(b) Aims of the present Investiga-
tion.
(c) Methodology.

Chaptvr -ITI Non-conventional Energy Source
(a) Bio-gas or Gobar gas

Contd.11
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Chapter ~ III Recent development in bio-gas
technologies in Assam. '

Chapter - IV Study Area
' Village profile.

Chapter -~ V inalysis, suggestions etc.

Contd.12
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CHAPTER ~ IT
. BIO=GAS :. TECHNOLOGY AND DEVELOPHMENT.
1. I‘Nrgqmucmx;g_l\jﬁ;, NON CC'VENTIONAL ENERGY SOURCE

(2) | Dcstructlon and decomp031tlon of waste,dead
plants aqd animals are taken placc due to the some blOlOQl—
cal processes. This decay or’ destrucLlon is carrlcd out by
tlnv micro-srganism called bacteria. It is worthmentioning,
that,when a heap of vegetable or animal matter and weed ectc.
die or decompose at the bottom of tank water or shallow la-
goons that the bubbles can be noticed rising to the surface
of water. Sometimes these bubbles burn with dancing flams at
dusk. The phunomenon was noticed for ages which puzzlad men
for long time. It was only during last~hundred years or so
this sccret was unlocked by the scientiests as the decompo-
sition process under absence of okygen. The gas produced

in this process is called “Marsh Gas". ©Now it is an eéoabli~
shed fact that the marsh gas is a mixture of Methane (CH )
and Carbon-di-oxide (CoO ) and is commonly known as ulO—GaS-'
The technology of sc1ent1flcally harnessing this gas under
artificially created condition is known as Bio-Gas technology.

2 "HA?ACTERIS“ICS :

L ® R R . T

Bio-gas 'is colonurless, odourless,inflamable
gas produced by organic waste aand bio-mass fermentation. The
ontire process is biolongical,which takes place in the absence
oF'oxvoen throuqh wnich the organic mafe}ials is converted -
into essentially Hetnhance (CH ) and Caroon-d1—ox1du) (Co ).
It also gives excellent organ1c fertilizer and humas as by
product. The indispensible requirement in production of
bio-gas is an air-tight compartment. Bio-gas is produced
only in anaerobic conditions. The air—tight container
where bio-gas is produced is called digester.

Contdil3.
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The composition of different gases in bio-gas’
is as under : '

TARLE = 2

7As T sYvBOL/roriuLa T PRRCEYTAGE -
Mathane o CH 50-70%
Carbon-di-oxide co, " 30-45%
Hvdrogen Sulphide st Trace
Nitrogen . N2 ' | 1-0%
Hydrogen . H2 0-1% .
Carb yn~imono-oxide CoO © 0=-1%
Cxvgen o . 02 ) 0~1%

— R e

[ TSR

'éioéas burns with blue flame. It has a neat
value of about 4500-5500 Cal/m3

when its methane (CH4)~rahge
from 60-70%,

The yalue is directly proportional to the amount
of methane it“contains.énd this depend upon the nature of raw

materiai used in the digester. As composition of biogas is
differént,thé burner designed for L;P.G. »

when used for biogas
will give only about .35% efficiency. '

’ Therefore, a speéially designed biogas burner -
have to be used which gives thermal efficiency of as high
as 60%. ' 4
3. - ETFECT OF VARIOUS PAT AITETERS ON BIOGAS PROD'CTICN ¢

I. éirtithnggg‘: Decomposition of
geneted condition produce.CO and in
produce CH, (Methane). Therefore,it
biogas plant alright.

ofganic material in oxy-
the anaerobie CQndition
is essential to have

'II.,ggmpggagnr : The optimum temperature range fog bio-gas

production is 30-35 . ' Though the micro-organisnm productng

methane can work in a wider range of temperature from

15-50 C. 7The bacterial action and gas production w

ill stop
below 10 C.

Contdql4.




AN

III.P.H. : The bacteria perform best in neutral to slightly
alkaline media. Optimum P.H. range for bacteria is 6.8 - 8.
At P.H. below 6.2 they will become in(-)active. Similarly

too high ‘acidity will prevent the bacteria from functioning.

Iv.Carbon,Nitrogen ratioi: The bacteria need both carbon and
nitrogen in proper ratio. Carbon content is important for
high yield of methane and nitrogen is required foir the growth
of bacteria. The carbon to nitrogen ratio by weight should
be about 30:1 as bacteria use ﬁp carbon 30 times faster than

thev use nitrogen.

V. Dententiosn Period : The dentention period is the time for
which the fermentable material stays inside the digester. In
India using mainly continuous feeding, the detention period
is kept between 30-50 days depending on the climatic condi-
tions of th= area.

vI.5olid Content : The gas production from biogas plant depend
on the concentration of solids in the influent slurry. This
comes to be between 8-12% of solid in the slurry for optimum
gas production. In an average this may be obhtained by making

slurry in the rationof 1:1 for cow dung and water.

viI.Nature of raw material : The amount of methane produced
bears®*a cirect relationship to the raw-materials used for
digestion. The materials which are rich in cellulose and

hemicellulose produce more gas.

VIET.Intdmate coULEct DEbaCEEr ol iBacte ot cinicrossonia
organism and therefore have limited reach to obtain their
food: In order to ensire maximumidigestion efficicney 1t s
essential that they are intimately mixed with the food avails
able to them. This can be done by using mechanical stirring
devices which can be operatéd manually. It has been obser-
ved fha+ the gentle stirring improves digestion,while violent
st irrinc retards it. Occasional stirring also helps prevent

scum formation on the top layer.
Contd.l1l5
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WHY A BIOGAS PLANT :

( i ) For fuel saving.

(ii-) It helps in reduction of smoke from the kitchen.
(iii) Reduces cooking and collection of fuel- wood time.
(iv ) Can cook more than one at a time.

( v ) It helps in upgradation of environmént.

(vi ) Reduces health/hvgenic problems.

(vii) Bio-gas'éan be used for lightiﬁg-houses at‘night.'
(viii)Thevslurry can be used as manure.

h]

4. DIFFERENT TYPES O BIOGAS PLAVT :

After adoptiag, National Programme on Bio-gas
Development lots of exnmerimentation have been done on bio-
gas technology. .As a result, several new types of bio-gaé
prlant have come into existenCe; Among tavse, some of the
types are approved by the Central Goverument. The common
types of plant so far recommended are as under :

i. Khadi and Village Industries Comnission type (KVIC)
ii. Ganesh type.

‘iii.Janata Bio-gas plant

" iv. Dinabandhu type.

A brief description of proposed types are as follows:

(i) X.V.I.C.Type : K.V.I.C. is the most excellent kind
of "approved bio-gas plant by Central Government. The cost

- of installation of the plant is higher than the others.

However, as far as the production capécity is concerned it
is considerably significant. The whole plant is divided in-
to two parts on the basis of its function viz, (a) Digester
(b) Gas holder. The digester is constructed by using bricks,
sand,8tone chips and cement,while the Gas holder is made of
1.3.8hget. FRach parts has many section with various

functions.

Contd.l1l6, K
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‘Different seCtions of Digester : 1.

iii.

iv.

v‘

vi.

vii.

Different sections of Gas holder:1.
‘ ii.

iii.

iv..

.Inlet tank
ii"

Inlet pipe
out let pipe

Side walls of dlgester

tank

Central Guide frame

Partition wall: of
digester tank’

Out let tank

Central guide pipe
Gas out let pipéw
Lead’

Stirring device made

of Iron
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,(ii) GANESH TYPE 3 The Ganesh blo-gas plant has also lelded'
ineo two parts viz.Gas holder and Dlgester. The. gas holder
is -made of M. S. Sheet like the KX.T.V.C. type. But the diges-
ter is completely dlfferent from the earliér one. Here at
'flrst a frame is made out of M.S.angle sheet and the whole
frame is covered by polythene sheet. This type of plant can
be installed within a short duration (Fig.2). Ganesh type
is made of M. 5.Sheet like the X.V.I.C, type. But the diges-
ter is completely dlfferent from the earller one. Here at
first a fmame is made out of M. S.angle sheet and the whole
frame is covered by polythene sheet. This. type of plant can
be 1nstalled within a short dLration (rlg 2)

Contd.18
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JANATA TYPE :

. In this £ype, the digester and the gas holder
is made jointly, Brlcks sand, dust,stone chips and cement are
the raw material for construction of this plant. The cost
of 1nstallat10n of the janata type gas plant is about 20%-
less than X.V.I.C. However, it has some technological dis-

advantages like :
(a) Chance of gas leakage.

(b) Some Aifr 1culty grises during the tlme
- of using gas.

(¢) Trained mason is essentlal, otherw1se the

plant may be demolished within a very
short time..

Contd..19/-
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DINASANDHU TYPE

The improved form of Jjanata type is known
as 'Dinabandhu type'. This type is discovered by Delhi

Action for Food Production Institute., For installation of

this plant specially trained mason is required, otherwise
the whole plant become functionless within a short time.

It is worth mentioning that, in all above
mentioned types of bio-gas plant only K.V.I.C. type is the
type _for Assam and other parts of Eorth=East»India; During
our field investigation in different Tribal Sub

~Plan Areas
of Assam, we come across only K.v.I.C.

model which are ins-
talled by the District Rural Development Agencies of Assan.
As far és the other types aﬁe conﬁérned, these are not at

all suitable for Assam and other pa

rts of North-Eastern
Region. ' '

ﬁ%¥
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North East India belongé to sub tropical humid climatic zZone

and have exberience frequent fainfall.' The average rain-
. fall is about 3350 mm. Such dn area where rainfall is so

neavy ;-generally not suitable for installation of other bio~

gas plants namely, Ganesh type, Janata type and Dlnabandhu.

In fact, in many states of India, per day 6w (per day) pro- ,
duction capacity Dinabandhu plant_is funqt10n1ng~su1tably. , o
According to experts on bio-gas, Dinabbandhu model hav1ng
only 3M3 production capacity (per day) can be installed
in Assam and other parts of North-East Region.

5. PLACE OF I"’STALLA'TIC‘M OF BIO-GAS PLANT : .
\
Before installatlon of a bio-gas plant one has to
find out suitable place. Tnerefore, to find out the place
one should be considered some of

its basic aspects,whidh are
mentioned below .:

(a) Find out land where one can easily dig a pit of about
10-11ft. deep and 10-12ft. width.

~ (») Avoid the very loose soil and shady place.

(c) It should be nearest to the cow shed.
(d) It should be within the 100ft.of the kitchen.

(e) The well or any drinking water sources should not be
within less than 20 ft. from the plant.

. 6. RAW MATERIAL :

Generally agro—based re31duces and animal waste
ars uscé as ba31c faw nat r1a1§ %or blo—gas plant. Some of
the aquatic plants like water ‘hyacinth and water weed also-
used as raw materials. Besides,human faecees also good for
bio-gas plant. It is interesting to know that,the average
human faeces of one man can produce 1 f3 gas. It is also
observed that at least 15 persons faeces are essential for
lighting a bulb contlnuously for three hours. So a good
number of people are required for such plant where only
faeces are used.

Contd. 21
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It is worth mentioning that

»Per kilogram of raw
cow dung can~ produce 1.3 £2 gas.

Assam considered to be
fortunate for having Livestock resources. Each and every

‘families (tribal/non-tribal) living in the rural areas poss-
esses a good number of cows aﬁd bufaloes,
ifact, it is easiest for them to install
their houses. Therefore,

As a matter of
a bib—gas plant{in
if Government provides subsidy and
other facilities to each family with bio-gas plant according

to the size of the family and the number of live stocks for
the purpose of generating energy for cooking and domestic
purposes is sure to be practically fruitfull to them.

7. HOW RAW DUNG IS USED : “
‘ : . .
After the construction of the digester i
"be kept at least 10 days for drying,
for functioning.

t sbould
than it becomes ready
The proportion of raw coy dung and water
should be 1:1. At the first stage 40% more raw dung 6flper
day requirement is essential .for the digester.
t-e plant at th

So,to sustain
e initial stage ane can use 20~

25 days earlier
raw dung. '

Some precautionary measures should be

taken when
using raw dung and water int '

o the digester :-

(a) The level of raw dung/wate
side of the partition wall
tained as well,it affects

r should be same in both the
- If the level is not main-
the partition wall.

(b) If possible,within ene or two days digester should be
filled-~up with raw materia

.

(c) After using raw material into
not go inside of the digester
ous gas is produced.

_the digester one should
sbecause Sometimes poison-

After £illing up the digester with raw dung the

- gas valve of the gas holder should be .tightened,‘because Ac-
composition of organic material in prese

¢e of Oxygen produce

contd. 22,
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Co, and dn the absence of it produce CHé,' Therefore, it is -
essential to have bio-gas plant air~tight.  After -confirming
that there is no air than the gas holder is fltted into the

digester throu~rh the central qulde frame. As the gas valve

is tlght than the gas holder 1s held up freely in the dlges_'
ter. If there is a leakage in the gas hjldor, it is devoiq
of any function.

. D@CompOSlLlon of organlc material takes place. af--
ter the bhio=-gas nlant rendEred air® tight? °It produces gas’®

generally contains CH,, Coz, HZS, L2, H2, CO and Oxygen .in

different proportlons. Here some pre-cautlanary measures
have also tn be followed:-

(a) First 2/3 days gas should not be used.
(b) Near the gas holder, do not make fire.

{(c) Before using the gas, gas pipe

»9as burner and light
should be examined.

&

AT el wm s o cgom

8. CAPACITY OF BIO GAS PLANT

The efficiency of bio-gas plant is malnly depend

on- the avallabillty of raw material and live .stock. Agcor-

ding to the production capac1ty of blo—gas Plant, these are

different 1n 81ze. The size of the bio-gas plant according
to fts capa01ty are as follows :

TZ\‘?LE._‘_‘: 3
'No.of family  Capacity " Requirea”NSI“““ﬁéqﬁifeg"féwJﬁﬁﬁg*'
members ... .. ., .. 0°ofCattle . (per day) _
5> -3 1 G 2 - 3 o 25 kg.
5 - 6 au> 4-5 40 Kg. |
7 - 8 3M3 7 -8 60 ~ 70 Kg.
10 =12 4M3 10 =12 100Kg.
15. ~-16 . 6M3 15 -16 : 150Kg
19 -20 8M3 19 -20 . 200 Kg
25 -26 . 10M 25 =26 250 Kg
F.‘ig- V’:‘/'I.‘I. "VI‘I’ .V v ] ° . ] - o T T e
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Arrangement of Gas Pipe :

During the time of organlc gas productlon some
reactlons have taken place, as a result of heat produce; Due
to heat some portion of water is evaporated. The water vapour
when transmitted through the gas pipe; transformed into water
and deposited inside the gas pipe. So gcnerally the gas pipe
is filled to the gas holder in an inclination position. Time
to time tne-depos1ted watcr should be removed,otherwise some
Gifficilty may arise during the time of using gas.

The diameter of the gas pipe is mainly depend

on the distance of the plant from the kitchen and the blace
where plant is installed. Generally 1" - 2¢ diameter gas

pipe is used for 30ft of distance,if the distance is more than
30ft.than 3"-4" diameter gas pipe is required.

Contd.?24.
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DEVICES OF BIO GAS PLANT :

'Génerally specially made de&ices
used for bio~-gas some of them are as follows :

have been

Contd. 26.
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BIO GAS AND MAWURE :

LR R

The people living in rural areas generally
thought that the fertility of sludge (dun

g) is reduced after
using it in the bio-gas plant.

It is in fact, not true atr.

all. The by products of the plant (used dung) can be used as

fertilizers and according to experts the by products as a
fertilizer is much better than the raw dung. The use of the
by products of the plant will,therefore, help

ooosting up of their agricultural- products.-

the families in
It is also fact
that, the raw dung after being dried and the decompose~dung'.
(sludge) contains 0.75% and 1.5% Nitrogen reéspectively. But
the by nroducts of the plant contains 3% Nitrogen,besides
'phbspgaée, Patash and some minerals like Iron (Fe), Menganize
(1g) , zinc (2Zn) which are the responsible minerals for the .
growth of plants. '

Use of sludge also has same ad&antages like :

(1) Production increases up to 254 - 40%.

(ii) it‘keeps dampness o the soil.

(iii) It loses tae soil. |

(iv) #Without experiment it can be used in the paddy field,

(v) It also prevent the growth of grassy plant (weed) in
the paddy field. ' :

The sludge can ke used diréctly to the paddy
field. . It can also be used in the paddy by mixing it with
irrigated water. But it is always not possible as irriga-
tion is not available everywhere. T?ereforé, Fhe sludge are
generally thrown into some compost Plt,and ?fter decomposi-
tion.it is better for use. These cqmpost Rits are connected

.with the out let tank of the plant. Generally two/three

because after the £illing up of
compost pits are

h compost pit, the sludge should be drieg up, as it
one such co ? .

dge to the paddy fielq
-1s not possible to C : ‘

After filling up of the first compost pit

‘ tically slurry goes to the
. d.and automa
it shoyyld be closed, v

Contd.27.
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2nd/3rd compost pit by slurry Channel respectively. By
using this consecutive processes one can stop the wasgtage
of manure. "

The compost pit shsuld be 3m3 in length and
breadth and 1.53m in depth:. The base of the compost pit is
better to leave it open or brick bats can be used.- The
heigﬁt of the wall should not be higher than the sludge out-
let pipe. :

Contd.28,
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BIO GAS A”D hNVIRONMEN” °4

LiTe e e asara

) Degradation: of quality of env1ronment 1ncreas;ng
'polﬁtlons by graw1ng 1ndustr1es ecol~gical imbalances etc.
ars now grow1ng ¢oncern, all over the world. Controlling
populatlon and malntalnlng environment quality still to have
economlc development for uplift of man is typically modern

'nrob1>m of most of the developed and under developed coun-
‘tries. Inadequate attention towards tais problem in the past -
nas resultcd in heavy deforestation in India. The situa=-"
—~tion as now become- alarmlnq for malntalnlng required ecology
and env1ronment. In Indla, lots of efforts has been made by
the Government to consecrve the forest. As a result svarious :

\n

national programmes has been come into launching. One of -

~such programme is National Rio gas Dcvelopment PrOJect laun=
ched durlng 1981 82. One of the main alm of this programme
“is to 1ncrease awareness of general people about this growing -
problem by providing some non-conventional energy sources to
them. About 80% people llVCS in rural areas uded flre-wood

for cooklng food and. other domestic purposes has resulted
decreasement of forest wealth.

Installation of Bio-gas plant will not only: im-
prove the forest wealth but also the senitation of the ‘house-
hold. It has been observed that in many families animal
waste and agro-based residues are thrown away haphazardly or
in a heap near the campus resulting in unhyglenlc-condltlons,'

' leading to environmental degradation. Besides installa-
tion of this plant will serve as a domestic health booster
since. constawt burning of the hearth inside the house fills
tne atmoso1ere inside with smokes. The smoke contain Co
which is not only ingurious to health of the family members
but it also responsible for making every thing dlrty in-
51de the houses.

It is also a fact that, when animal waste, agro-

Contd. 29,
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based residue is started to decompose due to the direct

contact with rain and sun light,produced C02. This_is suit~

-able place for flies and mosquitoes for laying eggs. TIns-

pite of thrown away animal/agro-based waste in a heap if
uses it in a biogas p;ént,reduées not only the co, but
also prevent the growth of mosquito and flies which are
responsible for carrying some contagious diseases.

AN

Contd.30,
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CHAPTER,- IIT -

TN

RECEAT DEVELOP;1E INT OF BIO GAS TFCdNOLOCY IN ASSAW

The development of Bio gas technology 1n Indla

coes back to 1937. When a fewy sc1ent1sts from Indian Councll

for Agricultural Research during their VlSlt to the sewage _
_treatment plant at Dadar,3ombay notice production of a pecu-
lier gas.. This gas is identified as ‘ilarsh gas' or 'Bio gas',

' Therefore, the scientists of Indian Agricultural Research
Inotltute, New . Delhl, Dador sewage purification statlon,Bombay
and colleoe of Agriculture, Pune started productlon of Biogas
in experimental basis. The initial model developed by the
scientists were very much helpful to demonstrate the idea
of production of Bloqas from cattle dung. About 30% of the
cattle dung produced were burnt -as dung-cake durlng those days.

' The early models though were able to produce gas,but effici-
ency of the same was low: of confronting with number of opera-
ti-nal dlfflcultles. The Directorate of Agriculture Exten*
‘sion, Ministry of Agriculture, Government of India sponsored
a few gas plants through C. D. blocks during 1950° S. Gram
Lakhimi Gobar Gas Plant was one of the models developed i
tne initial period.

n

In 1961 the Khadi & Village Industries Commni-
sion foreslght the significance. of 1mprov1ng Rural benltatlon
and keeping ecolngical balance by conservition of conven-
tional energy sources. t is in this context the K.V.T.C
paid attention to Gobar Gas programme and adopted the model
by Shri J.J.patel (Gramlakhimi). It was the 1nlt1al period
when the K.V.I.C had to concentrate on propogation of the
programme amongst the people about the usefulness of Bio
gas plant.

Since the Biogas scheme was totally a new one
development of suitable appllances such as Bio gas burner,
lamp,etc also become of equal importance, The KVIC used to
offer interest free loan and agrdnt of 2.300,00 per plant asg

COntd.é;
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incentive to the beneficiaries for installation of Bio gas
plant.. The programme could not make much headway till 1974
From 1975-76 with the advent of energy crisis Bio gas pro-
gramme attracted the attention of 501entists and planners.
The Jdinistry of Agriculture, Government of India decided to
implement the Bio gas orogramme on large scale through XvIC
and State Government. At that time 20%~-25% (of the cost of:
the.plant) have given as subsidy. Durlng this period banks‘
also come forward to sanctlon loan for 1astallatlon of Bio
gas plants. ‘

During 1979-80 to 1980-81 the bio gas programme was‘

: transferred to state sectar due to unavallablllty of Central

subsidy for KVIC. But KVIC used to continue this programme
out of its own resources. The programme was agaln transfer
-red back to Central Government, durlng 1981-82 and Govern-'
ment of India launched the National Pro ject on Bio gas Deve-
1spment (VPBD) as. central sector scheme durlng the 6th plan
period. A target of setting up of 4 Lakhs fam;ly size bio
gas units had been fixed for the plan period for which out-
lay of 50 Crores ‘had been provided.

The number of bio gas plants 1nstalled in Assam
under KVIC during 1962-63 and 1980 8l ds as follows

TABLE NO.4-
1962 - 1974 : 23 Nos. - (6858)
1974 - 1975 o : 2 : (2803)-
1975 -~ 1976 4 (3617)
1976 - 1977 : 9 ¢ (8363)
1977 ~ 1978 : 4 " (5230) ‘
1978 -~ 1979 30 v » (7709) :
1979 - 1980 44 - » (10689)
1980 - 1981 7 (7964)
Total : = 123 Wos. TS5335)

" (All India Figure in brachet)

Contd.32.
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It had oeen dbserved that KVIC so far created -
1nfrastrhcture SE 1nsta111ng abouﬁ 15000 plants,per annum.
So it was decided while launching the national project that
implemeritation of the programme would be undertaken by the
¢VIC and a Department selected by the respective State Govern-
menﬁectaking'seperéte Annual target. Government of India
created a new Department uhder the Ministry of Energy‘és
Department on Non-Cohvéntionai Energy Sources to look after
" the 31Q gas and other ‘renewal energy programme. The programme'
has become popular among émall ahd marginal farmers,scheduled
caste/Scheduled Tribe beneficiaries of far flung hilly areas
11ke North Eastern Region.

N

) In Assam the work bE.NPED (National Project on
Bio Gas Development) was actually started from 1982-83 when
the State Government declared the State Rural Development
Directorate as ihe.Nodal Department for implementation of
the programme. Since then, Bio gas programme has been impar-
ted through the Districts Rural Development Agen01es in each
DlstrlCtS of the -State. Any person.who.has got sufficient
quantity of cowding or animal/bird waste and who is willing
to install a bio gas plant is to approach the office of dis-
" trict Rural Development Agency office at District Headquarters
dlrectly,throuqh the loeal Senlor Block Development Offlcer
for technlcal guidance as well as subsidy. The Natlonallsed
Banks are-also giving loan for installation of bio gas plant.
‘Loan unto Rs.10,000/~ is given on personal security and period
of repayment is 5 to 7 years. Thus a person can installig Bsq
gas with bank loan andfGovefnmenﬁ subsidy. without spending
‘ any amount at the initial stage. With the participation of
more field works and increase conciousness among.the people
about conservatioh of conventional ehergy sources. .The bio
cgas programme has been getting'momentum for the last few

years. (¥%+*)
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The number of Bio gas plant installed in Assam

‘under Rural Development Department & KVIC during

1982-83 & 1991 ~ 92 as follows

VEAR 7 PLANTS INSTALLED "

s -

1932-33
- 1983-84
1984-85

. 1985-86

1986-87

©1987-88

1988-89
1989-90

- 1990-91

1991-92

Rural

Devp.
Deptt.

5
%
382
195
733
1800
1668

1134

982
815

AP e TeeeFesr o GiEme .,

" Under  -Under =~
KVIC

17
110

299

262

517 .

282
- 365

674

546

R

" Total  Undar

'Rural

Devp.
Deptt;

(in

Lakhs)
22 0.40
206 3.89
681 18.14
457 9.41
1288n 38.72
2082 91,25
2033 " 81.34
11808 53.25
1528 46,86

. 'SUBSIDY PATH
" Undéf 'TéEéI”
KVIC (in Lakhs)

R N
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MAN POWER DEVELOPMENT :

There is no traditional masons among the local
oeoole of Assam. The masHns wnrklng in'the State are moqtly
from Western State like Bihar and Uttar Pradesh and they
are mainlv engaged in construction of building and such other
constrictions where tﬁey get thelr employment for the wh»le
year and mainly in the Urban areas. . The Sub-Soil water in
most of the places in the State remain high and as such the
bio gas plants are to be,iﬁstalléd during the period from
December to May only. So sufficient numbers of persons are
required for installation and repair of bio gas plants. The
Directorate of Panchayat & Rural Development, Government of
Assam conducted different Tralnlng Camps' in different places
of the State and trained local youth for the purpose.

Though the Govermment of India has aporoved
different model of bio gas plant for implementation under
atlonal PrOJect yet mainly KVIC model had been propogated

‘in Assam due to some advantages of the model over the others.

But from +he current year Government of Assam has dec1ded to

switch over to Dinabandhu model plant which is dlfflcult to
install but found to be cheaper than the KVIC model.

The impidémentation of National Project on Bio

~—gas Development in Assam has been done through the District

Rural Development Agencies of different Districts. Any body
having sufficient quantity of digestable material and willing

‘to install a bio-gas plant can install a bio-gas plant with

technical guidance and financial support from the DPDA of
thelr respective areas.

Contd.35.
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IABLE -~ 6

\ ACHIEVEME'T OF INSTALLATION O’ BIOGAS bLANTS IIT AS3AX
DURING 1992~93 :

51. Name of DRDA ““Aﬁﬁﬁél”“”'Ndef'PiSnEE'“AiﬁiéQéMéﬁE“W

No Target  installed on Target
. | ' in %

1. Dhurbi : 52 : 27 51.9%
2. Xokrajhar .. 66 . 43 65.2%
3. Goalpara 32 33  103.0%
4. Bongaigaon . 60 54 90, 0%
5. -Barpeta : 44 12 27.3%
6. Nalbari : a4 . 44 ©100.0%
7. Kamrup 68 . 27 39.7%
8,‘Darrang '40 26 65.0%
8. Sonitpur - S - 56 60 107.0%
10. Lakhimpur ' 42 40 95.2%
11. Dhema ji - 24 4 16 .6%
12. Tinsukia 24 25 104.0%
' 13. Dibrugarh 28" 38 135.0%
14. sibsagar L 36 40 111.1%
15. Jorhat ‘ 32 29 90.6%
16. Golaghat 75 56 74 .0%
17. Nagaon 76 46 60.5%
18. Marigaon 12 15 125,0% -
19. Karbi Anglong . 30 36 . 120.0%
20. North Cachar Hills 20 g 20.0%
21. Cachar - 80 79 . 98.8%
22. Hailakandi - - 20 40 200.0%
23. Xarimgan j 39 32 . 82.1%

TOT~ L ; 1000 810 81.0%
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CHAPTER = IV

1A . STUDY,  AREA

Village Profile : To investigate into the problems and r~
- prospects of Installation of biogas plants 15 (fifteen) num-
bers of villages inhabited by plains tribals of different
ethnic groups are éelected from each of the Integrated Tri-
bal Developmént Projects. The £ollowing two tables show

clearly the land holding pattérn of each v

illage and house-
hold separately. -

TABLE ~ 7
N . . _ ‘
HQUSEHQ%PfWESEuLANP.HQQDENGMPA?TERN OF EACH VILLAGE
' : ~ in Bigha
R e T
sl.JNamg Oof the; . Number of household with land !Total
No., wvillage holding : house’
I 5 S 'hold
A ea i, e R IS R — A . i;..; N g . m.-.;’-. Vet ol ,-.s»...t.:...u_‘ Ve et s
5 ! 0—5:5-10:10-15:15—20:20-25;25—30:30-35:
LY Cee s L, R T SN R T T N L stmes m i,
l. Auguri wvo,2 27 3 -~ - - ,—.v - 30
2 Bikrampur A Y ' 45
3. Chalapara 35 15 . 50
4. Dharmanagar 23 14 9 2 1 - 1 51
5. Ka-Danga 32 30 .1 ] 63
6. Kachari gaon 2] 14 7 2 1 ‘ - 46
7. Khagrabari 5 29 26 9 - .6 2 1 78
8. Jimirigaon 44 . 2 : 46
9. Ma jorkuchi 24 19 1 . C 44
10. Malti jhora 18 18 13 5 O | 53
11. Maj Dalapa - 1 2 6 7 ' 19
12. Maj gaon 23 24 14 12 5 1 5 87
13. Rajabari-IT 1 - 1 3 6 4 .« 1. 19
l4. Tup gaon 52 5 57
toc UPReX Reorigaonl .- 3 13 31 1, 5 30
306 174 77 48 58 19 1

W

S1-Noss_ 4o 40245 s g

10 i - -
2. - - -
30 - - " -
40 - 1 -
5. - - -
6‘0 - - -1
70 - - -
8. - - -
9, - -
10. 1




S

Srem ehe itable loh it 1l Ve oA et village Ayguri
No.2 under Guwahati I.T.D.p. is composed of 30 house-

holds. out of 30 households 27 households Occupies land

ranging from 0 to 5§ bighas and other 3 households share
land ranging from 5 to 10 bighas. In case of Chalapara
35 households OCcupy land ranging from 0 to 5 Bighas
while 15 households Occupy land ranging from 5 to 10
bighas.' .Out of the 15 Villages 77 households from Dhar-

managar, Ka Danga, Kacharigaon, Khagrabari, Ma jorkuchi,

Malti jhora, Ma j Dalapa, Ma jgaon, Ra jabari II ang Upper

Deori goon possess land’ranging drom 15 to 20 bighas,
58 households from Dharmanagar,

Kacharigaon, Khagrab:ri,‘
Malti jhora, Maj Dalapa,

Ma jgaon, Ra jabari andg Upper Deori
gaon possess lang ranging from 25 bighas to 50 bighas.
There are also 10 numbers of landless families in Dhar-
Managar village. !

From Table No.7 it is clear that out of these
15 villages Upper Deorj gaon under
pies the largest area
iy <

Jorhats TonipipiNos o
and Auguri No. 2 under Guwahati
-D.F. possesses the smallest area. On the other
hand, Upper Deori vill
tivable lang while

Age possesses maximum area of cub
Auguri No.2 under Guwahati I.T.D.p.

poOgsasseg smallest area of cultivable land. "While 4n

case of No.of household Ma jgaon is comprised of maxi-

murn No.of households, namely, 89 households on the other

hand, Rajabari 11 and Ma jdalapa jointly have the mini-
mum number of households, that is, only 19 households

eachic STE d s ia]ag found that in .Upper Deori village e
housechola Dossesses maximum lang holding area asg much
as 24.75 bighas per familq with 23.36 bighas of cultiva-

ble land per family. Next to Upper Deori gaon comes

ach

Ma jgaon under Mangoldei I.T.D.P. with 1190.8 Bighas of

cultiVahle land, Tt is also found that in Upper Deorj

gaon each houschold occupies maximum langd holding ares

-
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©9.82. b¢ghas of cultivable land per family.

~of 1a
~1.73 bighas of cultivaRle land per family.-

that Upper Deorij: village,

- 38 -

as much as 24,75 blgh;s per family with 23.36 blghas of
cultivable land per famlly.- Next to Upper Deori ‘gaon
comes Ma jgaon with 13,37 bighas of land per family with
11.20 bighas of cultivable lang per family, Then. Khag-
rabari comes ln the thlrd place with 12.44 bighas of
landper famlly with 10.55 bighas of cultivable land. par
. family. Then Ra jabari IT comes in the fourth place with

© 29.19. blqhas of land per family w1th 27.31 bighas of

cultivable land per famlly. After Rajabarl II comes
Bikrampur with 11.53 bighas »f land per family with

In Auguri

No,.2 villagb, each household possesses the minimum area

nd as low as 3.13 bighas of land per family with

From the
arlier from table I it is found
Ma jgaon, Khngrabarl and Bikram-

‘pur village under Jorhat, Mangaldoi, Kokrashar ang
Tezpur I.T.D

analysis mentioned e

-P. have the greatest potentiality for -
setting-up a bio-gas or Gobar gas plant on economic
ground counsidering various aspects of land holding pa-

ttern, In case of other villages like Auguri No.2,

Ma jurkuchi, Maltiljhora, Jimirigacn etc. community bio-
gas plant may be installed for b@tter result and alsoc

lmur“ved chula can be used to minimise fire w>od con-
sumpticn.
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TABLE No.,

8

Villagewise LAND HOLDING PATTERN

HED CNMBYAS ) N R ar NI . B RS- TemReLL s -

CTRTRICLA T AT . . T

TTSNES  CTATALD . GMRa Se cvirwras  @Rvmey

Sl. Name of the Tgtal N»s Total Total
No  wvillage of hcuse- Area of area
h-14 each vi Under
=llage <Culti
vatlon
mn._];- Tt Baf e . et LR e s wA R T Ve 31‘ R Tt ‘rn% it o SR AL WY B v e
l.Auguri N>, 2 30 94.1 52.0
2.Bikrampur 45 519.0  442.0
3.Chalapara 50 198.6 130+2
4.“harmanagar 61 439.51 -363.5
S«Jimirigaon 46 125.1 74.9
6 .Ka-danga 63 258.1 120.5
7. Khagrpbari 78 971.0 823.5
8. Kacharigaon 46 345.8 - 230.3
9.Ma jgaon 83 1190.8 997.0
-10.Ma jorkuchi 44 228.5  127.8
;11.Malti jhora 53 478.5 341.5
12.Maj Dalapa 19 389,2  367.0
- 13.Rajabari II 19 554.7 519.0
14 .Tupagaon 57 - 145.6 125.5
15.Upper Deorigaon 73 1807.0 1706.0

Total Others
area Fallow
unde: etc.

143.6 50,9
61.5 33,2

137.0 -
18,4 11.0
18.3 17.4

- 40,6 9,5
54,6 46.4

L R

scmt
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POPULATION PATTERN :

o

Out of 15 Nos.cf villages Borov-Kachari group
g g T

of people irhabitates in the villages, hamely, Auguri

No.2, Bikrampur, Xadanga, Ma jgacn, Ma jorkuchi, Malti-

jhora and Khagrabari, Upper Deorigacn and Ra jabari IT

villages are inhabited by Decri group of pecple. Dhar-

inhabited by Dimasa grouop of peuple
while Ma jdalapa village is inhabite
of people.

managar village is

d by Mishing group
Similarly, Chalapara and Jhimirigaon is in-
habited by Rava grcup of pecple.

Kachari gaon (Roumari)
is inhabited by Scnowal K

Achari while Tupgacn is inhab i~
ted by Tiwa gr>up, °f pecple. The table N-., ITIT shws
the prpulati-n pattern
cur studies.

~f the villages under purview of

T C'Q_'?I'}td. 4‘1 °
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TABLE NO . 9 :
; Ezijs.:_f-._c:.._55,R@H?ﬁ@t1;%@3;@25;.&@259@“,9E_EQEIJIMI..Q&.:m_ AHE SELECTED VILLAGES -

L

S1."Namc Of the Name of\ the Total ~Fotal  ~ SEPTRE S S S e e
No. dominant tribe sample villa No.of popu- S LR e T e e S
~ges Bayse la- ~ No - o0 SN O %
g : iRl S e ion
e e L Auguri No, 2 30 165 87 D22 78 47 .27
e Bikrampur 45 314 179 57.00 135 42.99

Pee R e . 63 313 174 50.72 169 49. 27

Ma jgaon 89 630 325 52.58 305 48.41
Ma jorkuchi 44 309 161 52.16 148 47.89
Malti jhora 58 SR 188 55598 149 44,21
Khagrabari S 436 239 50.22 20857 £9.717

2. Desri IUpper Deorigacn 73 738 346 16 .88 392 B85 Ll

Ra jabari IT 19 259! 160 ()80 7! gl 361325
3. Dimeea Dharmanagar 61 380 190 50.00 190 50.00
4. Mishing Ma jdalpa 19 2,.2:2 120 63,06 82 36.93
5. Rabha Chalapara 50 272 142 52520 130 47.79

Jhimirigaon 46 290 ity : 50.68 143 49.31
6. Sonowal Kacharigaon 46 292 ‘ 163 55082 1829 44,17

Kachari - : e

Te Tiwa Tup gaon 5 341 8741 50.14 170 49,85




The maximum pcpulation is found in the Upper

IBERE V¥i1lage under Jorhat I.T.D.P. with total population
738. Then comes Ma jgacn with total peopulaticn 630. The
total ppulation of Khagrabari, Dharmanagar, Kadanga ,Tup~
gacn, Maltijhora, Bikrampur, Ma jerkuchi, Kacharigaon,
Jhimirigasn, Chalapara,Rajabari II and Majdalapa is shown
in eprresponding descending order as 4363800 3438 A ian
34130 95292,2900272,, 251 andt 222 respectively, Auguri No,2
under Guwahati I.T.D.P. is the village with minimum popu~
lation cf 165 :nly. It is also clear .from the table III
that Rajabari (Part-II) and Upper Deori gacn hawe the
maximum percentage of males and females populaticn with
63.71% and 53.11% respectively where as Dharmanagar has

a balanced sex ratioc. |

Srawth of Population :  The growth of popula-
tion is shown in table No.8. It is clear from the table
that the €grdwth.of populatisn at Upper Deori gaon under
Jorhat I.T.D.P. from 1971 to present field study i ST 18§39
which is maximum amongst the fifteen villages under pur-
view of our study. DBharmanagar occupies the second place
with a populaticn growth of 89.05, ®2opulation growth
rate of Bikrampur and Kadanga is found t~ be 80.45 and
75289 respectivély. The reasons behind higher growth
rate of those villages can be attributed to higher ferti-
lity rate and large scale immigration to those twe vill-
ages. On the other hand, Rajabari II and Ma jdalapa have
the minimum population growth rate such as 17.28 and 5.93
respectively. The cause of minimum growth rate can be
attributed to natural calamities such as floosd and epie
demic. Scme of the inhabitants of these two villages are
shiftiﬁg gradually to other convenient place for better
livelyhocd. It is worthwhile to mention that due to some

unavoidable circumstances Khagrabari and Ma jgacn could

Contd43
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not be completed and is partly investigated. Therefore,
it is n-t possible to give a complete picture of popu-
lation growth cof these two villages. In the village
anabari'II the population growth mate is as low as
17.28 which can be mainly attributed to natural calami-
ties such as £loond. As this viildge is situated in
£f1lo:d prone érea so most of the villagers are sﬁifting
themselves to other c:nvenient places-forvbettér lively~
hood. Similarly Majdalapa under Golaghat I.T.D.P. is
alsg situated in £lo-d prone area. During rainy;season
some of the inhabitants fall prey to water borne disea-
ses because of flocwad havock.. This is the only village
where a decreasement of population is noticed £rom 1971
Census to present f£ield study by 5.93.
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TABLE NO.
GROWTH OF POPULATION

o e T

selected

village

Name. of th

Guwahati

Tezpur

Goglpara

Siichar

Guwahati
Nalbari

Kokra jhar
Dibrugarh

Mohgaldoi

Barpeta
Golaghat

Dhﬁbri
Sibsagar
Marigaon
Jorhat

Auguri No.

"Bikrampur

Chalapara

. Dharmanagar

Jhimirigaon
Ka-danga
Khagrabari
Kacharigaon
(Roumari)

Ma jgaon

Ma jorkuchi
Ma j Dalapa

Malti jhora
Ra jabari II
Tupgaon

Upper Deori
gaon

rotal”

“\

L

" Total Growth Decrea

popula popula of po- sement

tion .tion pula- of po-
according accor tion pula- -
to 1971 dingto tion
Census  present. '

investi
gation

108 165 52.77 -

174 314  80.45

200 272 36.00

201 380 89.05

. ’ ’

215 290 34.88

-195 343 75.88

712 - -

213 292 34.08

190 - -

234 309 32.05

236 222 - 5.93

209 337 61.04

214 251 17.28

222 341 53.60

338 738 118.38
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Colliection of firewsod : Out of 773 housch:ld of fifteen
nurbers 5f villages 62 nus.of h.useh:1d collects firewodbd -
-n 2aily basis, 256 nos.of hQusgh;ll collects on webkly basis.
188 nos. of huuseh:1d on monthly basis, 3 h- usehoslds on half
vearly bw51a, 1 h‘USbh '1d annually, 38 hauseh-lds during win-
ter seascn, 159 heousehslds ccllects firewd-d when required

an? 151 nrs.of househsld collects firewond occasionally Jurlng4

£15+d seascn. Man hH-urs . spent in collection firewood is not
crlculated precisely due to unawareness, on the part of the

inf-rmahts. On assumption it may be sald that average

4 hours are spent dailyifor collection of firewood.

Firewood Consumption g Firewood consumptlnn in 15 nos.of

It is seen that con-
sumption of firewood is maximum in case of Upper Deori gaon

and minimum in case of Auguri No.2. - 2 huge amount of fire-

wood 1is also spent to observe 3001o-rullglous functions.

detail picture of firewond consumption in 15 nos. of vill-
1gus is shown in the table No.8.
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TABLE NO. 11

; v )
FIRE WOOD CONSUMPTICM
_ ' in kg
3 S1. Name of the Total Total =~ Yvérage  Total amount = Average firewood regquir-
No. village house amount of firewood of firewood ) ed for socio-reli-
hold firewood required required for gious functions per
; . . ' required per deoy socio-religi - household per year
‘ per &a per house -ous func- ‘
per village ~-hold tions per
' year per
village
1. Auguri. No.2 30 309 10.0 2375.0 - _— 79.0
2. Bikrampur 15 - 522 11.5 9000.0 - 200.0
’ 3. Chalapara 50 . 408 8.0 17500.0 ' 350.0"
; 4. Dharmanagar. . 61 516 3.5 127450.0 450.0
@ 5. Jimirigaon 46 527 11.5 12650.0  275.0
g 5. a Danga 63 452 7.0 29962.8 475.6
: 7. acharigaon 46 433 9.5 12880.0 280.0
: €. Khagrabari 78 867 11.0 42120.0 540.0.
| °. Majgaon 89 1346 15.0 64569.5 . 725.5
L 17. ¥ajorkuchi 44 400 S.0 14300.0 ' .- 325.0
: _
f 11. ¥altijhora 53 542 10.2 13599.8 . 256 .6
: , 12. Maj Dalapa 19 475 25.0 7296.0 : 384.0
| 13. Fajabari II 19 530 27.0 7790.0 - 0 410.0
1 14. Tup Gaon 57 555 9.7 15703.5 275.5
15.Upvwer Deorigaon 73 1930 26.5 23097.0 ‘ 316.4

;Contd.47



W v -

’

- 47 -

Livestoclk Population :

The 1mnortance of livestock population cannot
be ignored for upgradation of village economy. wOreover,
cow-dung is the essentlal raw material-for a bio-gas plﬂnt.

So adequate COW‘dung is 2 must for smooth running 6f a plant,
Therefore, implementation and as well as success of such a

nlant méinly depend upon the availability of livestock popu-

lation. such as cow,buffalo etc. The bullock and he/she

buffaloes arg used as dragged animals while cows and she

buffaloes are reared for obtaining milk. Cow—dung is thrwn

into a heap inside or outside the hdusehold campus. After

decomposition of cow dung they used it as manure in the agrl—

cultnral field. - Moreover, the villagers inhabited in the

15 Nos. of villages under purview' of our study and field in-

veStlglt&OO are found to be rearing goats, ducks,pigeons,pigs

-and fouls. The table No.V shyws the distribution of live-

stock population (only cows,bullocks and buffaloes) in the

selected villages.
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LIVESTOCK POPULATION

. 81l./Name of the ;Total ,
Distribution of family according to the no.of Livestoack populati

: Nol village U)o terE
i .:v 13 OU.S@‘ ! i i e P ...,.-.1._‘, o - . ' . . . R o X
i 'Qono PNTT L AL v-5? BRI ORSRREIER b SI6 =001 21— 25 |26 = 30 Y 317ens abawe
1 (3= e S ] ! 1 1 t i

s Aoniis w25 oo o T T I 1 DR e T R I} (SN S R FWL S
1. Auguri No.2 30 1 2.9 - - = e = =
2. Bikrampur 15 = 2L 24 - - = = -
3. Chalapara 50 2 48 - - - s = e
4. Dharmanagar - 61 157 512 1%); 1 - - - -
5. Jimirigaon +6 ) 40 3 - - - = =
6. Kacharigaon 46 52 28 5 1 - - = =
7. Ka Danga 63 4 69 - - - = = .
8. Khagrabari 73 1 39 33 5 - - — =
9. Maj gaon 8S 18 48 - 24 3) 1 = - =
10. Ma jorlkuchi L4 - 43 1 - - - - -
11. MajtDalapa ' 1) e 2 5 4 4 2 2 =
12. Malti jhora 52 10 54(0) 8 3 1 = = il
123 R aliabal-is i iLE 1 = = 1 3 3 3 8
14. Tup g2on 5] 6 46 5 - - - - =
15 s sUppertbesrigant 13 - w8 36 1L ] 3 6 i A -
TS 70 473 55 ; 3¢ 12 1 6 - 9
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availability of Cowdung :

Cowdung is available only in 704 household
out of the total household 773 rios. in the 15 villages
under purview of our study. Other 69 households possess
no cattlehead and consequently cowdung also. In case of
these 69 nos.of households. cow dung must be purchased
as supplied at a subsidised rate by the Government or_any
voluntary social organisation for smooth running of the
bio gas plant after installation work is over. 272 nos.
of househ»lds possess cowdung in the range of 1 to 10 kg
which is also found to be not sufficient to run the bio
gas plant. Those household must be provided with cowdung
20 kg to 30 kg daily to run a bio-gas plant. It is found
that in most of the wvillages total number of houschnld
and number-of family members after close analysis is
£ound to be 6 to 8 members per family. So, a bio—gés

plants of 2 cubic meter to 3 cubic meter capacity are
required to be instaliehin these households under pur-
View of ‘ourtstudy. i Forta Lo cubic meter capacity bio=-gas
plant requirement of cowdung is 40 kg. per day. And for
a 3 cubic meter capacity bio-gas plant regquirement of
cowdungy is 60 to 70 kg. per day. Now it is clear that
out Qf the total 773 nos. of housecholds in 15 different
villages inhabited by Scheduled Tribe people, 2 cubic
meter and 3 .cubic meter capacity bio-gas plants are ne-co;
cessarw and also justified. Number of households which
re getting cowdung 40 kg. to 101 kg.per day are self
suffiﬁuient in case of raw materials to run the bio=gas
plank ffom 2 cubic meter capacity to 4 cubic meter capa-
ciry respectively. It is found that 77 nos. of household
in 15 willages are getting cowdung ranging from 40 kg o
101 kg‘. and above. These 77 nos.of households are gquite
self sufficient in relatioh to raw material for the plant.
A ﬂetéil picture of cowding as raw material and its dig-—
rribution is shown in table No.VI under purview of our
presant study.
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¥o.
1.
2.
3:0
4.
50
6.

7.

80
9.

10.
11:
12.
13.
14,
15.

Mame of the
village
Auguri No.?2
Bikrampur
Chalapara

Dharmanagar -

Jimiri Gaon

Ea Danga
Khagrabari

‘Kacharigaon

Ma jorkuchi
Ma j Dalana
Maj gaon
Maltijhora
Ra jabari II
Tup gaoscn

Upper Deori
~gaon

- 50 . _ _ . ‘
TSBLE ¥MQ. 13 ' : '
DIZTRIBUTION OF COW DING

1-10 11920 21-30 30-40741-50 51-60 6170 7T1-80 81-90 91-i0§%n1§%é1abové“' '
25 4 - - - - - - - - -
3 24 17 1 - - - - - - -
36 13 - - - - - - - - -
25 133 - - - - - - - - -
21 20 2 - - - - - - - -
49 10 - - - - - - - - -
3 2 25 16 4 3 - - i - -
18 11 4 - - - - - - -
27 17 - - - - - - _ Z C
- 2 - 3 3 2 - 2 - 5 -
250 26 17 4 3 - 1 - - - -
18 14 5 3 - 1 - 1 - -
- - - < - 1 - 3 - 2 12
21 26 3 1 - - - - - - -
1 12 . 16 13° 15 3 1 4 - 7 1
272 223 87 - .45 25 10 2 10 0 14 16
38.63% 31.67% 12.35% 6.39% 3.55% 1.42% 0.28% 1.42% 0%  1.98%  2.27%
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Typlcal householdw1SL Jdistribution . of pnergy consumption:
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In the 15 nos, of v1llagzs under purview of
our study it is observed that maximum number of house-~
hold depend on firewood as the main source of energy for
cooking purpose.. In the 15 nos.of villages under purview
of our study out of the total 773 nos.of households 766
nos.of households are found to be dependent on firewood'
‘vas the main source of an;rgy for cooking purpose only’

1 family uses kerosine as the main source of enerqgy for
cooking purpose in Upper Deori gaon. Only 1 family from
‘Kacharigaon uses L.P.G. as the main source of énergy for
cooking purpose. Only two families use bio-gas plants
(KVIC type) though installed in the year 1988 was found
to be out of ordcr in Khagrabari village at the. time of o
our investigation. Electricity is also found to be used )
by two families in Upper Deori village for cooking pur-—

posé. For lighting purpose, Kerosine is used'by 663

Nos.of households, Likewise, clectricity is used by

84 nos. of households for lighting“purpose at night out

of the total 773 nos.of households in 15 nos.of villages
under the scope of our study. None of the families are
found to.use bio-gas for lighting purpose 46 nos.of -
families are found to be in use of both firewood and
kerosine oil for lighting purpose at night. From this,
webcan come to this conclusion that due to lack of

awareness on the part of the tribal villagers thgy are

not giving proper thrust on the use of bio-gas or any

other man conventidnal energy source to maintain ecolo-
gical balance. The table Mo VII shows the typical dis-
tribution of energy sources both conventional anda non-
éonventional in the tribal villages under purview of

our study.

Contl.52



S ERB RSO, L4

TS LT HEESEHE LD TN RELATTION ‘DoNCe

DI RS O

SdboNAIE Qi En. gl

Wo. village EONISCR S P e 1 _
: Na@lict - 3D ' ) : i - i b :
| , EENE S Gloreililiong ' - for lightine
] i EamtnarEalem o ma e T Ve A = ara RS S T SR T i R i 5 =
] ; . . i e s e i i . e o P
! ' Firewood:Kgroi LPG !.Blo :EleC“ ' Xerosine {Electri: Bio i Both Fire-
' ; : /sine, , §9as itri“ . S ChtE e g as Y wentl s
! ! ! : EaliEs ; ] ' rvar :
i 1 i ' P : | : ) Reresilne
« : I O . 'l i Sk P L ;‘. J 25 : . |: : ‘
[ 1 1 1 ! ] ] ] E
L 2 o S 4 SRR R 8 ; 9 Ak ) : 1T 12
e e 1 i A - 1 - ! = 1 . 1 z /E g [ -
1 i

Auguri No.2
Bikrampur
Dharmanagar
Jimirigaon
KXa-Danga
Ra jabari-IT
Thagrabari
Upver Deori
~gaon
Chalapara
Ma jgaon
Kaagharigaon
“alti jhora
Ma jorkuchi
Tup gasn

Ma j Dalapa

30

61
16

63
1LE)

76
69

50
39

46 45
53 53
a4 44

57
149

- 7656

HE sy

30
45

51
27

63
179

78
38

50
78
26
5

36
50
189

SEsE

10 s i
- - 19
35 = =
- - 20
11 - -
20 - =
8 o :
- - 7

N

Eemhe che it

2 0 00 6060 00 C 0 CC6ECGEEAEVEEEEREE EEFEESsAER e asfd b As & ;& G & 6 A 6 6 &




v v

R Ow Wy T Y W WYY I W O WS

Egonomic Status :

T SR

- 53 -

It is found that these villages are.agra-

.rian in nature.  That is, their economy mainly based on

agriculturc,

An attempt is made to show anmual income

and expenditure pattern of the 15 villages under pur-

view of our stﬁ&y in the table No.15 below.

average income and expenditure. is shown against cach

village.

TABLE No.

. ~ e ° bad cas .
B U PORUU A EFIAT.

15

Annual

. -

LS WY -'-\-. "J.. -)~'--...-'.'- - ] ‘
Annual Irtéme “&nd Expenditure

ST.Name "of the Name oF i

No. village I.T7.D.P,
1. Rajabafi Sibsagar
2. Bikrampur Tezpur

3; Upper Deori Jorhat

.. ~gaon

4; Ma j Dalapa Golaghét
5, Chalzpara  Goalpara

6. Auguri No.2 Guwahati
7. Dharmanagar Silchar
8. Jdimirigzon Guwahati
2. Tup gaon 'Mifigaon
10. Majgaon Udalguri
11. Khagrabari Kokra jhar
12. Malti jhora Dhubri
Nalbari

14. Ma jorkuchi Barpeta

13. Ka Danga

1%. Kacharig-onDibrugarh

-gaon

e s e (in gs.)
e Average Average Balance
annual annual éx
income ~pendit..:
ture
52,578/-  37,158/- 15,420/~
17,155/~ 16,071/~ 1,084/~
25,520/~  20,053/-. 5,466/
11,673/~ 10,268/~ 1,405/~
8,032/~ - 7,49/~ 536/~
9,667/~ 8,737/~ 930/~
22,622/~ 15,029/~ 7,593/~
12,076/~ 11,089/~ 987/~
10,974/~ 10,2858/~ 685/
20,947/~ 14,992/~ 55955 /.
16,010/~ 13,385/~ 2,625/~
19,128/~  15,760/= 3,368/~
15,150/~ 14,623/~ 527/~
20,363/~ 19,043/~ 1,320/~
27,986/~ 16,226/~ 11,760/~
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Annual average income is found to be

maximum in
case of Rajabari IT villa

ge under Sibsagar I.T.D.P.an@
minimum in case of Chalapara village under Goalpara
I,T%Dfp. From the table No. it is clear that each fa-
mily maintains'a'éurplus budgst, Though income and'exf
penditure is shown on average basis, yet we may*considet
that almost all the families are rema

ined at least a2bove
the poverty line.

Information on Existiggwgig:gas plant :

- Only 4 nos. of bio-~g

| as' plants are found in three
villages, namely, Cha

lapara under Goalpara I.T.D.p.,
Khagrabari under Kokra jhar 1.T7.D.pP.

andepper Deori Gaon
under Jorhat I.T.D.P.

In Chalapara under Goalpara ITDP
one KVIC type gobar gas plant was established in the
year 1987,

D.R.D.A. offered Rs.5,000/~ (Rupee
Thousand)only as Government subsidy out of the total
cost of &.12,000/~ (Rupses Twelve Thousand) only. 1In

Khagrabari village under Kokra jhar I.T.D.p. two KVIC £ype

gobar gas plants were installed in the year 1988 with

Rs, 5000/~ (Rupees Five Thousand) onli”
sidy for each of the plants received

s Five

as Government sub-

from D.R.D.A. out -
of the total installation cost of Rs.12,000/~ (Rupees

TwelveiThﬁusand% only. Due to mis-management both the

plants are now out of order. Partition wall of the
digestér tank is spoiled by flood water,
Upper Deori gaon one KVIC type
talled in the year 1990.

In case of
gobar gas plant was insg-
This plant is functio

ning quite
satisfactorily at the time of field visit, '
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Analysis : To analyse the problems arxl prospects of
non conventional energy sources in Trikal Sub-Plan areas
of Assam we must consider a few factors responsible in
installation of bio~gas of Gobar plant.

Flood prone area :

Out of 15 villages inhabited by scheduled
tribes (plains) it is found that three villages may be
considered partly as f£lood brona areas. They are namely
Ma jdalapa under Golaghat I.T.D.P., Khagrabari under Kok-
rajhar I.T.D.P. and Upper Deori gaon under Jorhat I.T.D.P.
In the rainykseaSOn these villages are almost submerged

- by f£lood water, So, there is every possibility of damag-

ing the gobar gas plant by flood water rendering the
whole process‘a futile exercise. In these villéges, of
course, improved chulas can be used to minimise the
amount of firewoocd consumption.

Keepihg aside the villages of the flood
prone area, the other villages may be provided with
bio ggs plants considering the economic conditions of -
the village households and number of cattle-head for '

_required amount of cowdung to run the bio gas plant.
- In the villages under purview, of our study, it is found

that more than 60% of the households depend on agri-
culture as the primary occupatisn only in Kachari gaen
52.17% éf the total population depend on daily wage,
scrvice and business etc. as the primary occupation.
Excluding the case of Kachari gaon all other villages
arc depending on agriculture as the main source of their
livelyhood. It is found that out of 773 nos. of house~
halds only 67 houscholds do not possess any cattlehead,
473 nos.of houscholds possess cattlehead ranging from

1 to 5,156 nos.of households possess cattlcheaqd ranging
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from 6 to 10. 37 nos. of families possess ‘cattlehead

'ranging from 11 to 15. .12 householdé, possess‘cattle-‘

heads ranging from 16 to 20, likewise'll's and 9 families
possess cattlehead ranging from 21 to 25,26 to 30 and '

- 31 nos.to above respectively.

For a family with 5 to 6 9familyvmembers'
om> capacity plant is requirced which can be oparated with
about 40 kg;oﬁ_raw dﬁngper day.. This 2M3 capacity plant
is ileal for most of the villages unider purview of our

4

study.

One of the critical raw materials for .pro-

duction of bio-gas is dung. Out of the total dung pro-

duction, 69%% is used for fertlllzer, 29% for meeting
need of domestic fuel and remaining 2%_for other require-

mentse.

‘pPeople use dung for three puiposes:First,
to make- dung cakes from the dung for meceting requirements
of domestic fuel (very rare), Second, to produce fer-
tilizer from collected dung at a particular place or pit.

‘Third,to produce bio-gas and fertiliser from the Aung.

In the first process of dung, people loose benefits of
fertiliser and health care. Likewise, in the second

process people locse facility for domestic fuel and health
care. In the thlrd process penple lonse nothing. Due

to 1nstallation of bio-gas plant, they get all three bene-

fits of fuel for domestic needs,fertiliser for agricul-

turél development ‘and health care. During field visit,

it was found that some villagers were not willing to

get—up bin~-gas plant because of some misconception about

it. A¥ter processing of ‘haing in the form of bio-gas.ip _
n>f only mects domestic fuel requirements but also gene- .
yates benefits of fertilizer and favourable "health con-

ditiin as well as environment conditions.
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Indications of bio-ga.
(a

certain

degree of temperature.

ErOuuctlon :

) Temperature : Gas production is conditioned by a

Functisns of bactarias

are affected by the temperature. Temperature between

3§b andl

33C creates a

to prodice maximum gas.

favourable condition for bhacteria

Low tumpur:tnrn reduces the gas

production capacity of bacbur1as. At lSC temperature,

hacteria pecome inactive in the process of gas produc-

(el

Dl o Moreover,

low level of temperature also takes more

time in production of gas (Table Np. )

TABLE NO. 16

Relationship between Temperature and Gas .-
Production

sevara'l measure

2,

et

in

(b)

to use sola
water on ga

water in nao

PH : Value

Gas production from  Duration required

one M.ton wastelin for production of
cu-mt) per day gas from dung(months)
0.150C iE?)
0,300 5
0.600C 3
1.000 2
2.000 1

e LU T N

i R e e el . T i —

To maintain the levgl of temperature

s are aﬂopted by experts. For example,

r panels (b) to carry out experiment of

s holder,

n time.

of slurry

and (c) to process the dung

PH (Hydrsgen - ion Concentration) is

A measure of acidity and alkalinity. PH value of 7 .is

neutral ,

alkaline. PH b

and Carbon diox

e

mainta ined

anvthing lower is aeldie,fanything grsater is

alance kreaks the acids down into mathane

ide. Generally PH value of slurry must

ArouREr: 7.

Acid

producing bacterias can
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work upto 5.5 Ph value'as'they are quite hard. Whereas - -
gas producing bacterias.being quite soft. Can workh.
actively if the PH value is 7. 01d slurry generates
more acidic elements whereas new slurry gencrates more
alkaline elcments. For ootlmum productlon of gas, the

PH value must be aécertalned from time to time and to

be kept around 7 phrint (neutral point)s During'our field
investigation, no such measures were found to be taken

in case of existing_biqégés plants in the Tribal Sub~-Plan
Areas of Assam. | "

C. Manjqement nf blangg plant : . Trained personnels and
experts are quite necessary for optimum gas production

and management of bio-gas plant. The beneficiaries must
be properly educated with technical kn-w-how and manage-
ment of-the bio-gas plant. To motivate the villagers to
iﬁstall bio-gas plant_from econuvmic  as well as health |
point of view, the fo;mation of a advisory body is keenly
felt. The advisory body may train the users to keep

nbte of the 5oliowing points for better result.

(a) To ralse the  temperature of the plhnt in the level
cf 30 Q to 38 C through considering measures like heat
exchamger through circulatlon of hot water,installation
of sclar collector, preventing heat looses through using

glass cmge on the arum etc..
b) St.opping viable gas‘leakages from inlet and cutlet
pipes and joint juncticns through adopting appropriate

measuYes.

'(qﬁ Through checking of burner efficiency at KviIC

laboratoXy. , =
(4) Analysis of gaé composition at énlappropriate labo-
ratory.

(e) Ascértain of PH value of the slurry.
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(£) Installatlon of meters for accurate measuring of
' gas supply and gas utilization at family level

(g) Analysis of blo—gas culture in the digester and
slurry througn contactlng a micro-pbiologist.

(h)  Installation of thermometars in the digester to
maintain temperature records at different depths. -

Suggestions =

1. To maintain ecdological balance in the trlbal sub-
plan areas proper. thrust should be glven on the use of
non~conventional energy sdurces like blo—gas and accord-
ingly tribal people should Bé_mdtivatédvto accept such
‘new teéhnologies. ’ '

2. . Prior to implémentatiﬁn of the schemes relating to
non conventional encrgy-in the Tribal Sub-Plan areas
feasible areas within the T.S.P. areas should be demar—
cated which are not flood prone.

3. Nécessary infrastructural facilities should be made
available to the beneficiaries within their reach for

success cf the scheme.

4. Necessary follow up actions after implementationl

of the schemes: like bio-qas plants etc. should be taken

up by the implementing agencies like D.R.D. A. to ensure
the proper functioning of the schemes.

5. Rearing of cattle and collection of cow~dung iﬁ a
scientific way should be encouraged among the tribal peo-
ple so that bio—gas plants can be made more effective in
the Tribal Sub-Plan areas. In this respect the Veteri-
nary and Animal Husbandry Department can play an impor-
tant r~le and help the implementing agencies like D.R.D.A

in achieving their goal.
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3+ Prospect of establishment of Community bio-gas

plants may be assessed in the Tribal Sub-~Plan areas of
Assam by D.R.D.A.

s It has been obscerved in the course of »ur study

that some of the tribal families are not willing to
accept the bio-gas for their domestic use science they
consider it unhygienic. Proper motivation is needed to

make the pedple aware of the advantages of the bio-gas.

”
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