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PREPARATION OF COMPOST MANURE FROM TOWN WASTES

BY
¢ N ACHARYA, MSo,PhD,FIC

MANURTIAL VALUE OF TOWN WASTES

THEB.E has been a rapid increase n the wurban
population of this country during the last 40 years
counting in the term wurban all those who live
i unrts of over 2 000 population for purposes of

vonsideration of refuse disposal problems The
variation mn distribution among the different popula
tion units during the last four decades 13 shown by
centsus figures given m Table I

Tasre I—Growth of urban population wn India

Total population Living In the units {n milions
Clnss Head of unit Population of unit
1001 1011 1921 1031 1041

—— "
A Citices Above 100 000 ¢ 80 7 05 8 06 ¢ 04 I{M
B ]| Towns 5 000 to 100 000 25 356 25 75 28 901 86 46 A2 89
C Biggoer villages 2 000 to 6 000 36 49 41 28 45 0D 53 50| 68 40
Total of Groups A B and O 8 14 74 08 82 05 00 08 121 78
D Smaller villages 1000 to 2 000 64 20 62 20 64 30 737 70 80
E Hamlets and unenumerated Below 1 000 171 9§ 178 82 172 59 176 47 157 86
Total pepulation of India 204 30 315 16 J18 04 352 84 388 8D

In the above categories groups A to C hvein bigger
umts managed by mumeipalities or wvillage pancha
yats having samtary staff for the collection of refuse
n their respective areas The proportion of total po
pulation using household privies or public latrines
decreases i the order of groups A>>B>>C the range
varying from 90 per cent to 25 per cent The re
maming percentage go mto the fields or use the out
skirts of the village for passing their excreta Vil
lages 1 group D are managed by small village pan
chayats which generally do not maintain any samtary
gtaff for collection of refuse while the panchaya?
system 18 absent mn group & The system of puble
latrines or private privies 1s practically absent in the
villages commg under groups D and E  Most of
the human excreta 18 voided in the area surrounding
the villages with attendant fouling of the awr and
streams Till the panchayat system with necessary
sanitary staff for collection of refuse 18 established 1n
such areas 1t 15 not possible to imtroduce samtary
methods of refuse disposal

But n the case of groups A B and C there already
exists the necessary orgamzation for the collection
of refuse wviz the municipahties and wvillage pan
chayats Tt would be seen from figures given
m Table I that our urban population has almost
doubled 1tself during the last 40 years In 1941
the total of groups A B and C came to 121 73 ml
Lons At the present rate of increase our total
urban population mady be expected to reach 150
mlhons n 1951

Statistics collected at different mumeipal centres mn
India show that the output of urban refuse amounts
to about 3 to } lb of katchra (street sweepings
and dustbin rofuse) and } to 3 1b  of mght
soil per head of population per day There 18 con

1

Siderable variation from centre to cgntre depending
on loeal factors such as industrial setivity dilution
of mght soil with ablution water etc In general
the quantity of dry refuse tends to be higher m the
big umits and in cities hike Bombay 1t may go up to
13 Ib per head per day The variation in nught siol
collected 1s mainly due to admixture with hqud eonst:
tuents such as urine and ablution water In most
areas the collection of urine 18 only partiel most of
i1t going 1nto sullage along with ablution water

In addition to the two major groups of refuse noted
above wviz katchraand mght soill there are others of
lesser magmtude which assume importance in big
ger cities e g cattle wastes slaughtor house refuse
sullage water sewage sludge etc In bigger cities
where a large number of cattle chawls are bewng
mamtamed in order to supply milk to the urban
population the by products of cattle wviz dung
Itter and urme often find their way to the mumcipal
refuse depot especially 1n the mongoon season

India 18 mamtammg over 300 mullion heads of
hve stock of which about 200 mullion are cattle and
70 to 80 million are goats and sheep  If the mortahty
of the above amimals be estimated at about 10 per
cent per annum the ammal wastes derived from the
natural death or slaughtering of nearly 30 million
animals per year # of which are cattle would also
be available for the preparation of manure The
major portion of the above animals probably find
thewr way to one of the slaughter houses maintaiged
1n every town and ety

The total manurial value of the town wastes corres
ponding to an urban population of 120 millions
(Groups A Band C in Table I} mm India
who possess already local orgamzations for the colles
tion of thewr refuse 18 shown i Table IT
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TasLE II —Manural value of wrban wastes wn Indua
(Urban population 120 miltions)

Per year Dry matter | Nitrogen Pho:gi]tlioriel Potash Calclum

(P O) (K 0) (CaQ)

Tons Tons Tons Tons Tons
Eatehra (dry rofuse) 12 000 000 96 000 86000 | 240000| 600000
Night-sofl 1 750 000 105 000 52 500 26 000 44 000
Urlae 2000000 | 850000 650 000 70000 | 100000
Slanghter house wastes 250 000 25 000 10 000 2 500 7 500
Total 16 000 000 676 000 148 600 838 500 751 600

The figures presented i Table IL show the huge
quaritity of manural constibuents present m our
urban wastes enough to prepare over 1} crores of
tons every yeer of good quality agrnieultural manure
contamng over 2 per cent mitrogen and one per cent
phosphorie acid and superior to ordinary farmyard
manure

The present system of disposal of refuse practised
m most municipal and panchayat areas aums more
at fulfiling sanmitary requrements rather than at
any systematic utilization of the manural value of
the refuse It may not be far amiss to say that at
present less than 10 per cent of our total urban
refuse 18 being converted mtc menure and sold for
agricultural purposes The rest of the refuse s
dumped into pits or low lymg areas or burnt away 1n
brick kilns or in incenerators The true sigmficance
of this waste 15 realized when one considers that the
total manurial value of our urban refuse as given 1n
Table II represents material that has been directly
or mdirectly removed from our agricultural area
In view of the rapid rate at which oururban popula
tion 18 inereasmg 1t would be sweirdal for our agricul
ture to allow the dramn shown m Table IT to
continue unchecked for another 60 or 100 years
which would mean a rapid deterioration i the
fertihty level and productive capacity of our soils

Most soils mn India are deficient 1 organic matter
Qur tropical temperatures lead to rapd destrucion
of the organic matter present in the soill A sufficent
supply of orgamc matter 1s necessary 1n soils in order
to keep the soil 1n good physical and biological cond:
t1on and thus to ensure healthy crop growth  Orgame
matter 18 of special unportance mn heavy clay sois
(e g black cotton soils) in loose sandy loams (e g
lateritic and red loams) and also 1n the case of saline
and alkalme soills As vast areas m India belong to
one or other of the above groups the importance of
adding to the land sufficient dosages of orgame
manures at regular mtervals would become self
evident

Our present supply of farmyard manure 15 msuffi
cient to meet our agricultural requirements on ac
count of various factors such as the widely prevalent
practice of using cattle dung and htter as fuel al
most complete wastage of cattle urme and crop
residues and our defective method of preparation of
farmyard manure In wview of this deficiency
in farm manure the mmportance of urban wastes

asproviding a valuable supplementary source for
the preparation and supply of orgamic manure
for agricultural purposes would become evident
This new source would become of incressmng
mmportance equaling and ever exceeding 1
quantity farmyard menure 1n the future along
with the progress of urbamzation m this country

PRESENT METHODS OF DISPOSAL

In the vast majonty of mumecipal areas m ths
country the present methods of disposal of refuse
are —

{(2) Katchra (road sweepings and dusthin refuse) —
These are dumped mto low lying areas round about
the town partly as & method of reclamation of such
areas but mamly as en easy method of disposal of
the dry refuse A few centres have tried the method
of incmeration but as this mvolves heavy ouilay
and expenditure m addition to manipulative diffi
culties 1n the ncmerator the method has not become
popular with mumcipahities In some locahties
the organic fraction of the katchra 18 purchased by
brick kiln owners for use as fuel for brick kins
There 13 hittle demand for kaichra from agriculturists
probably because 1t 18 poor m mitrogen and its wide
C/N ratio acts adversely on crop growth by depress
mg available mtrogen m the soil

(b) Neght sorl —The method of disposal adopted at
most centres 15 the system of pitting or trenching
wherem the might seill 18 deposited 1m pits or
trenches to a thickness of 2 to 3 feet and covered
over with a layer of katchra on top There 1s plenty
of smell and fly breechng associated with the system
especially when the might goll starts anaerobic de
composition and Diberates gases mncluding hydrogen
sulphide and skatolic bodies On the wind ward
side the smell evolved may create nwsance m the
neighbourhood up to a distance of even & mile

The ,trenching system 18 also known as the
poudre{te gystem snce the material obtamed from
the above trenches after they become dry 1s known
as poudrette In addition to smell and fly breed
g the poudrette system suffers from the followng
drawbacks —

(+) The difficulty with which the might soil gets
dry 1t generally takes about a year before the night
soil becomes sufficiently dry to ensble the resulting
product to be sold as manure  If ramns mtervene the
period of drymng 18 considerably prolonged
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(s2) The poudrette method works out best on
black cotton soils wlich possess good dehydrating
power I summer time In the case of murum
solls with underlymg roch the method fails smnce
the drympg 1s extremely slow In the case of loose
sandy sois there 13 danger of liquefied but
undecomposed mght so1ll percolating through the
surrounding soill and contaminating neghbouring
sources of drinking water especially in rainy weather

(122) The poudrette manure that s obtamed as
a result of the pitting or trenching system re
presents only partially decomposed material which
still retains the disagreeable emell and other objection
able features of might s;ill  As such cultivators are
averse to 1ts purchase and use on their land Special
workmen belongmg to the bkange class have general
ly to be employed for transporting and spreading
poudrette manure on land which means extra ex
penditure for the cultivator

{w) Cultavators have found from experience that
poudrette manure reacts badly on the soi and on the
crop It 18 colloadal mm nature alkaline m reaction
snd poor m orgamc matter and when applied 1n
heavy doses deflocculates and spoils the physical
condition of the soil to such an extent that there 18
complete failure of erops for several seasons Bemng
an unbalanced manure rich m mtrogen which
pushes up vegetative growth in the early stages and
depletes so1ll moisture rapidly the cultivators also
complamn that poudrette manure sometimes burns
up the crop should late rsins fail

(v) The quantity of manure obtamed by the poud
rette system 13 small as compared to the bulk of
mght soll treated and the proceeds obtamed by sale
of poudrette manure are gemerally msufficient to
meet the mamntenance expenses of the mght soil
depot Hence a depot workmmg on the poudrette
system 13 a source of recurring annual loss to the
munieipaliby

(¢} Slaughter house wastes —The slaughter house
wastes consisting of blood waste meat lIiver intest
nes offal etc are n most cases thrown into pits and
allowed to undergo putrefoetive fermmentation with
the hiberation of a great deal of highly disagresable
odours No proper method 1s adopted for converting
“such wastes mnto useful manure In a few centres
blood 18 separately collected dried and sold as
manure but this method 18 posstble only where large
size slaughter houses exist

(d) Sewage and sullage —The number of towns
and cittes in India fitted up with the sewerage sys
tem forms a very small fraction of the total number
probably such towns may not exceed 50 for the whole
of India and in several cases the system covers only
a portion of the mumeipal area The sewerage sys
tem helps to carry off the might soil but in such
centres the problem of disposal of katchra (dry 1efuse)
still remains unsolved

In the majority of centres the sewage 18 wasted
by bemng let into the sea river or nalla (small valley
or natural depression) There are however several
towns eg Pgona. Ahmedabad Mysore Bangalore
Lyuallpur Hyderabad (Deccan) Nagpur Madura etc
which utihize the sewage for wmgating agrieultural
land 'This 18 & useful method by which the manural

value of sewage could be returned to the land At
the same time the method has been found to bnng
mn a decent revenue to the municipalities concerned

Various crops such &8s sugarcane grass jowar

papaya vegetables and fruib trees have been success

fully grown on lend suppled with. sewage giving
heavy yields of crops and proportionately increased
profits to the cultivator

THE COMFPOST SYSTEM

For some years now the system of compest mak
ing has been recommended as a eatisfactory method
of disposal of town wastes which would overcome
the geveral drawbacks of the present methods adop
ted for the disposal of town refuse (katchra) and'
night so1ll  But the system of compost making has
notbecome popular with municipalitios so far eince
economic and samtary factors were not fully taken
into account m the methods of compost making till
now recommended to mumcipalities

As a result of special mvestigations carred oub
under the auspices of the Imperial Counal of Agricul
tural Research at the Indian Institute of Science
Bangalore the above economie samtary and agrioul
tural factors have been mcorporated into an improved
system of compost making which has been given
an extensive fral at several municipal centres in
the Bombay province with very encouraging results
Several of the municipahties have found the method
of composting to be so satisfactory from the hygmenic
and economic aspects that they have adopted the
process on & routme basis 1n order to deal with the
whole of the daily output of refuse

The advantages of the new system of compost
makmg over the previous poudrette and other
methods of disposal of refuse are —

(2) Instead of having separate methods of disposal
of katchra (street and dustbin refuse) mnight soil
slaughter house wastes and eullage the compoast
method provides a common system wheremn all the
wastes could be disposed of at the same spot and the
same day they are collected

{22) The compost method provides a hygienue and
highly sanitary method of disposal of refuse since
the vigorous microbml activity and high tempera
tures (above 60 C) which are developed in the
compost mass 1n a day or two and persist for some
weeks serve effectively to destroy all elements of
smell pathogenic orgamisms fly larvee weed seeds
and obnoxious constituents present originally m town
wastes

{114) The proportion of dry refuse (katchra) to the
ligqmd portion (might soil or sullage) 18 so adjusted
that the compost mass 18 sohd enough to pernmt a
man walking over 1t even on the first day the trench
18 filled up (cf poudrette system) On account of
vigorous mucrobizl decomposition and heat pro
duced the mass decomposes very rapidly and at the
end of four months a well decomposed mnocuous pro
duct of lngh manumal value 18 cbtauned which has no
smell and 18 superior to ordinary farmyard manure
m respect of its contents of mitrogen and orgame
matter

{1v) On account of the Tugh percentage of organic
matter present composte act simlar to farmyard
manure m mproving the physical texture of hea.v;g,
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clayey soils as well as of sandy loams They are
specially beneficial on saline and alkeline soils In
all these respects composts are qute dufferent from
poudrette manure

{v) On account of the proper balance between
orgame matter, mtrogen and phosphorus contaned
m town refuse composts these act as well balanced
manures I pushing up both vegetative activity in the
oarly stages and gramn formation mn the later stages
Regulaer appheation of good quality compost manure
18 the best way of maintaming soil fertility at a hugh
Tlevel over a long period of time

{z} Since compost making utibzes kaichra
slaughter house wastes and sullage m addition to
5mght soill the total output of manure per year 1s
much higher mn the compost system than mm the
poudrette system If the mmproved system of com
post making in trenches be adopted which cuts down
labour charges to the mmmmum the margin of profit
that would accrue to the mumcipality by under
talnng the preparation and sale of compost manure
from 1ts town wastes 13 bound to be appreciable
The labour charges for compost making by the 1m
proved method come to about 8 to 10 as per ton of
manure and the price of farmyard manure at most
localities 18 above Rs 18 per ton Compost
manure prepared from town wastes contams
general above 1 per cent of mtrogen and 0 8 per cent
of phosphone acid while farmyard manure as ord:
narily prepared by farmers contams only about half
the above quantities of mtrogen and phosphorne
acid

(»2) In the mmproved system of compost making
m trenches smell and fly nuisance are completely
controlled and as such the mght soil depot may
be situated even at a distance of a few furlongs only
from the town as agamst the present practice of
having the depot situated about 2 to 3 miles from
the town As such transport charges mecurred by
the mumerpality for carrying might soil and katchra
to the refuse dapot may be cut down considerably
The might soil depot 1nstead of bemng an unbearable
spot to visit as at present would under the compost
system become a clean and hygienic centre of manure
preparation ]

() By adopting the compost system the
mumeipahity would help to return to the surrounding
agricultural area the major part of the manure
constituents which originally came into the town
from the rural areas in the form of food and other
agricultural products and thus the present one way
drain from the rural areas to the towns would be
converted into a eyche one returming the products
ultimately back to the rural areas TUnder this
arrangement the total productive capscity of our

lands would not show appreciable deterioration over
& stretch of time

COMPOSTING PROCEDURE

(+) Compost depot —(a) The site selected for the
compost depot should be at least 2 furlongs away
from the outskirts of the town though 1t 13 posaible
to carry on eomposting without creating any nuisance
even when the depot 1s nearer as at Nasik and at
Pandharpur provided the compost making 18 carried

out under proper supervision and in strict conformity
with the nstructions given The site should pre
ferably be not situated on the western side of the
town smece the wind generally blows from west to
east most part of the year It 1s not adwvisable to
have the compost depot more than % mle from
the outskirte of the town since the transport of
katchra and might soll to the depot becomes then
more expensive and difficult In the case of bigger
uties 1t 13 advisable to have two or more compost
depots situated on different mides of the town =o
that the distance to be covered by the katchra and
night soil carts mey be lessened The production
capacity of each depot should however be not less
than 2 000 tons per year 1n order to minimize
supervision and labour charges

(b) The composting 1s preferably earried out 1n
trenches arranged 1 rows (such that the longer sides
are parallel and the shorter ends are in the same line)
leaving 5 to 6 feet vacant space between successive
trenches There should be suitable cart tracks on
both the shorter ends of the trenches so that the
katchra or might soil may be emptied at erther end
of the trench as desired If new trenches are dug
the mud excavated should be heaped along the longer
sides leaving the shorter ends free for the kaichra
or night so1l carts to approach the edge and deposit
the refuse straight into the trench The convenent
size of the trench would vary with the population
and quantity of refuse to be dealt with Recommend
ed dimensions are as follows —

Sizo of the trench

Population Ie gth Breadth  Depth
Below 5 000 1 ft Bft 3ft
5 000 to 10 000 20 £t 81t 3%t
10 000 to 20 000 51t 7Lt 4 It
20 000 to 30 000 30t 8ft 4 ft
30 000 to 50 000 35t 81t 4t
Above 50 000 40 It oft 11t

Trenches of bigger size than 40 ft x9 ft x
4 ft are not recommended as being mconvenient to
manipulate

A suitable layout for the compost depot 13 shown
m Fig 1 The mstallation shown contans 100
trenches of size 30 ft length 8 ft breadth and
4 ft depth distributed in rows such that there
18 road approach at both ends of the trenches
The whole area occupied 18 about 2 acres and the
depot 18 capable of deahing with the refuse of a town
of population 25 000 to 30 000

(12) Type of s0rl wn the depot —For compost making
1% 18 not necessary that the trenches should be dug in
black so1l area In fact any type of soll murum
loam or even gramitic would be swtable for digging
trenches simce the absorption and removal of mois
ture from the mght soil 18 effected by the katchra
while undergomg microbial decomposition The
disadvantage of a murum or gramtic soil would be the
diffieulty of digging trenches to the required depth
mn such areas In the case of loose soils the sides of
the trenches are likely to get loose and fall down after
gome time A simiar difficulty may be felt in the
case of black soils which crack badly m the summer
In the above cases 1t would be advisable to leave
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a larger vacant space say 6 ft between successive
trenches so that the mdividualty of the trenches
may persist  If the trenches are kept filled up pro
perly with compost the chances of the sides getting
loose and falling down would be mimimized In any
case 1t 18 unnecessary to brickline the trenches since
tlns would mvolve prohibitive capital expenditure
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Fig 1 Plan of compost depot

(r22) Compost date —The following data may prove
useful m compost calculations —The output of
mumicipal refuse 18 generally estimated at about %
to ¥ 1b of katehra and } to } lb of night soi
per head of population per day though there 18 much
variation between different places on account of
local factors such as mdustrnal activity local habits
of the people dilution of mght soil with ablution
water etc For a umt of 10 000 population 1t 18
generally found that 800—1 000 tons of katchra and
500—600 tons of might so1l (I ton equals about 220
gallong) are collected on the average per year The
total compost manure that ¢can be prepared by mix
g the whole of the kaichra and mght soil together
may be estimated at about 1 000 tons per year per
10 000 population—though the production capacity
may show considerable vartation from place to place-
and tends to come down, rapidly 1n centres of less than
10 000 population on account of local habits which
permiut the municipality to collect from 30 to 50
per cent only of the total quantity of katchra and
night so1l available from the total population

The approximete weights of municipal refuse are
as follows —1 eft of katchra 201b 1 eft of
mght soil 60 1b 1 gallon of mght soil sewage
sullage or blood 101b 1 ¢ ft of compost manure
40 Ib Good qualty compost manure prepared
from town refuse and night soil contamns about 30
to 40 per cent moisture and on the dry basis above
1 0 per cent of mitrogen and 0 8 per cent of phospho
ric acild whereas farmyard manure as usually pre
pared by farmera contains only about half the above
quantities of mitrogen and phosphroic acid Since
the sizes and carrying capacity of carts vary enor

mously from one part of the country to anothor
ranging from 25 cft to 650 cft 1t wonld be pre
ferable to express quantities of rcfuse or compost
manure 1n terms of weight (as tons) or by volume
(asc ft) Roughly however 1t may be stated that
a single bullock cart would take } to } ton of
manure and a double bullock cart % to § ton of
manure

(ww) Composting procedure —The actual composting
procedure 18 as follows —First a laver of kgichra
about 9 to 10 inches thick 18 spread at the bottomn ofe
the trench and over this s added the caleulatod
quantity of might soi1l correspondmg to a thickness
of 3 inches From the data for the length and
breadth of the trench and the data given in the pre
ceding paragraph 1t 18 possible to calculate the ntim
ber of cart loads of katchra and night so1l to be pdded
for each layer Succeedmng lavers of kaich/@z and
mght soil are similarly added till the heap rses to a
foot above ground level Each layer of might soil
should be immediately covered over with katchra
and the top layer at the end of each day should be
katchra about 9 inches thick  If loose earth be avail
able 1t 1s a good practice to cover the top of the heap
at the end of each day {whether the trench 18 half
full or completoly full) with a thin layer of earth
about } to one inch thick snce thus effectively
prevents any fly breeding and avoids smell nuisance
altogether In the case of the bigger towns 1t
would be found convenient to take up two or threo
trenches simultancously for filhng 1n order to cope
with the wrregulanty in arrival of Latchra and might
soil carts

The proportion of katchra to mght soil given above
viz 9 n to 10 in layer of katchre and 3 n layer
of might soil corresponds to equal weights of Laichra
and mght so1l but in towns where the total weight of
katrhra collected 18 greater than the weight of might
so1l collected the proportion of katchra used for each
layer of compost may be increased up to a himt of
two parts by weight of katchra to one part by waght
of night so1l It would be a good plan to fix before
hand subject to the above lunits the number of
cart loads of katchra and might so1l to he added to
each layer such that the whole of the Aatchra and
night soill collected daily 18 added to the trench
without any excess of either being loft over unless
some portion of the refuse 158 urgently needed for
other purposes ¢ g for filling up hollows mside the
town ete

If the proper proportien of kalchra to mght soil
be mamntamned in the trench a man 8 legs should nos
sk when walking over the compost mass at the end
of each day If the legs sink 1t shows that excest
of mught so1l 18 present and heonce more of katchra
should be added In a fow days time after filling
up a trench (3 or 4 days) eonwuuderable heat (over
60 C ) should be produced 1mn the mass which can
be tested for by digging out a portion of the mass to
a depthof 1 or 11 ft This intense heat  which should
persist over two to three weeks ser es rapidlv to de
compose the might soil and Aateh a and to deatrov all
pathogemie organisr 8 thav may originally be present
in the mght soul or katchra At the end ot four monthsg
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decomposition the manure 18 ready for application
to land and the resulting product 1s found to be a
well decomposed odourless mnocuous material of
high manurial value superior to ordinary farmyard
manure

After filing up half a dozen trenches it would be
found that the firat trench has sunk to a depth of a
foot or more below ground level in which case fur
ther layers of night soil and kaichra may be added
on top of the above trench till 1ts level rises to a foot
above ground Jevel Further such additions to the
same trench may not be necessary at later stages smce
the rate of sinking becomes much slower after the
ymtial 15 days In the rammy season however 1t
would be advisable to raise the level of all the heaps
to™n foot or so above ground level {(with katchra)
and make the top of the heap dome shaped so that
ramn Water may not collect 1 the trenches but may
all flow out ’

The labour required for the above process may be
estimated from the fact that a labourer can deal with
about 120 ¢ ft of katehra (about a ton) and 200
gallons of night soil (about a ton) per day The cost
of production of manure works out to about 8 to
10 as  per ton of compost manure obtaned finally
(60 to 60 ¢ ft } charging Jabour at 8 as to 10 as
per day

Compost manure more than four months old can be
sold away to cultivators and the trenches which thus
become empty can be used over agamn for preparing
fresh compost manure Recommended dosages are
from 20 to 25 cart loads of manure for wrigated
crops and 5 to 10 cart loads for dry land erops

(v) Preliminary treatment —It 18 generally un
necessary to give any prelimunary treatment to or
sorting out of katchra and the same can be directly
added to the trench Winle spreading the katchra
m the trench however big size articles such as
tin porcelain 1ron pieces brick bats glass ete
may be taken out by hand and thrown on the bund
of the trench to be removed later to the special
dump heap of the depot In some of the bigger
cities 1t pays labour to collect and sell away market
able articles such as tin waste won glass waste
paper card board bone pieces etc and sometimes
& decent margin of profit could be secured from this
source From the pomnt of view of the agrniculturist
who does not require the above things to be put on
the land the same could be removed mn a simple
manner at the tune of purchese of the manure by
keeping a } 1nch expanded metal sieve on top of
the cart and throwing the baskets of manure over the
sieve The undesiranle materals collect on the sieve
and can be shaken off from time to time

(1} Covering trenchcs with earth —In cases where
the compost depot 1s situated quite ad)acent to the
town and where there 15 plenty of loose earth avail
able near the trenches 1t would be a good practice
to cover the compost heaps mn the trenches with &
thin layer of earth say about } to one inch thick
This completely stops any smell coming out of the
trench even on the first day of filing up the trench
and also prevents fly breeding In addition the
layer of earth helps to conserve moisture better in
the compost mass The mamn drawbacks of the

earth cover are —(a) wncreased labour charges
due to placing an earth cover (b) possible
difficulties in obtamning supplies of lcose earth at the
depot and (c¢) delay in decomposition and heat pro
duction due to decreased supply of air

In cases where the compost depot 18 newly
established and trenches are dug fresh there 1s
plenty of loose earth available at the depotand
there 1s sometimes a tendency to put too thick a
layer of earth on top of the trenches  This con
siderably mimimizes the aerobiec conditions needed 1n
the early stages and consequently hinders rise of
temperature and retards proper decomposition The
layer of earth put on the top of the trench should
preferably not exceed half an mch m thickness

Where the compost depot 18 an old one and
aiready existing trenches are bemng re used for
compost making very httle loose earth may be
available for covering the top of the heap  In such
cases 1t would be adwisable to use the previous
season 8 old manure for eovering the top of the heap
to a thickness of about 3 to 8 inches which would
give most of the advantages of an earth cover by
way of better retention of mtrogen and of moisture
The followaing procedure may be found useful for
routine adoption m such cases When the old
trenches are ready for sale 1t would generally be
found that the top 8 in to 8in layer of refuse is not
properly decomposed and the farmers are unwilling
to cart the same as manure It would be a good
plan to keep the fop 6 to 81 layer heaped on
the vacant 5 to 8 ft bund between adjacent trenches
and sell the well decomposed manure below the
above layer When the trenches have been emptied
and are later re filled with kaichre and mght soil
the top of the trench could convemently be covered
by the above old refuse kept on the adjomng
bund

(v12) Accessories and tools —In cases where the
might so1l 18 transported in cyhinders having an outlet
at the bottom 1t would be found convement to con
nect the outlet {by means of coupling) with the wide
bore L shaped wron spout (Fig 2) 1 order to
facilitate the easy discharge of the might soil mtb the
trench The system 18 found fo work satisfactorily
mn cases where the night so1l 18 rather dilute In
cases where the might soil 18 thick 1t 18 found more
convemient to fix to the outlet at the bottom a
straaght funnel hke spout and then to keep a
grrne (scoop like tray) of thick galvamized wron sheet
of the shape shown mn Fig 3 at the edge of the
trench so as to catch the might soil as 1t flows out
of the eylinder and lead 1t into the trench  In smaller
centres the might soil 1s usually transported in the
box hke wron contamers (Fig 4) provided with
opening at the top and emptied by being tipped over
80 as to mvert the contamer completely upside
down In such cases no special attechment of
spout or girni 18 necessary as the force with which
the contents of the drum come out 18 generally enough
to carry the night soil straight into the trench

For the spreading of katchra m the trenches 1t
saves labour consderably 1f —(a) the supply of
katchra 18 dumped at both ends of the trench so that
the kaichra has t0 be dragged over only half the
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length of the trench and (b) long handled rakes rakes may be made locally and should be bght the
[Figa 5{a) and 5(b) ] are used for dragging the katchra handle bemng of wood or bamboo § to 6 ft long and
wto the trench instead of phowdas (Fig 7) The the prongs bemg of wron The prongs should be
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fixed to a strong wooden cross piece which 13 fixed
to the handle m such a way that when the rake 15
workmg the handle makes a gentle slope with the
horizontal If kaichra be available at both ends of
the trench one man can easily spread 100—120
e ft of Latchra m four to five hours by means
of therake Whale levelling the katchra 1n the trench
a gentle slope should be given from one end to the
other 80 as to facilitate the easy flow of might soil

While digging mnto a compost trench for examina
tion or removal of manure therefrom a fork s found
very useful (Fig 6) In a fork the handle is shorter
as compared to a rake and 1t 18 almost m the same
plane as the prongs It 18 very conventent for diggmg
purposes For collection of odd amounts of katchra
or pught soil lymng about here and there s phowda
(shovel) 18 useful (Fig 7) Before collecting small
quantities of might soil that mught have been spils
on the sides of the trench the same should be covered
over with loose earth and the mxture should be
seraped out Long handle brooms could effectively
be used for keeping the compost area clean Other
useful accessories for compost work would include
a measuring tape and a spring balance weighing up
to 200 lb

All compost trenches should be serially numbered
and a daily record of the quantities of refuse armving
at the depot and the quantities added to different
trenches should be maintamned at every depot
From the above daily record a trench ledger
showing the hstory of each trench should be pre
pared

(vinn) Mowsture conditions wn the heap —Normally
when the proportion by werght of Latchra to mght so1l
181 1 the momsturse content of the compost mass
15 about 45—G&0 per cent at the start and especially
when the depth of the trench 1s 4 ft the moisture 13
conserved satisfactorilly enough to promote vigorous
mucrobial action and rapid decomposition of the mass
It may so happen however that after about a month
the top layer of the refuse to a thickness of 1 to 14
ft may get dry in the summer season especially if
the temperatures are igh TUnder such conditions
one of the following alternative treatments may be
adopted m order to provide enough moisture for the
decompesition of the top layer —(a) if the level of
the compost mass m the trench has sunk a foot or
more below road level a further layer of might soil
may be added on top of the heap and this may be
covered over with a fresh layer of katchra  (b) if
the level of the compost mass n the trench 1s almost
near ground level the top dry layer of refuse may be
drawn back to the four sides of the trench so as to
form & basmm hke depression of a foot depth i the
trench Into this basin 1s added a cart or lorry load
of might soil after which the katchra heaped at the
sides 18 again drawn back so as to cover the mght soil
{(¢) where the compost mass mm the trench 18 more
than three months old and the sale season of the
manure 18 approaching in a month or two anditis
considered inadvisable to add a fresh layer of mght
soll on top a cart or lorry load of sullage water may
be added on top of the trench 1f 1t be dry  After the
addition of sullage water some basketfulls of katchra

may be sprinkled on top 1n order to keep down smell
and fly breeding As an alternative the top dry
layer of refuse mn the trench may be scooped out
basm form as in (b) above and & cart or lorry load of
sullage water may be put in and the orignal katchra
drawn back from the sides as a cover

Tests should be made occasionally for sufficiency
of moisture 1 trenches by digging out 1n some sample
trenches and seemng at what depth there 13 mosture
m the mass If moisture 18 found only lower than
one foot from the top and the moist layer below 1s
not slushy 1t would mdicate the need for addition
of water

‘While adding sullage or sewage water to a trench
great difficulty 1s felt 1n making 1t spread along and
mowisten the whole length of the trench unless a
hose pipe 1s used A sunpler method would be to
make the surface of the refuse slope down by a foot
from each end to the centre of the trench and add a
cart load of sullage water at each end when 1t would
be possible to wet the whole length of the surface
It would be better to add the required quantity of
water 1n two or three weekly doses so as to prevent
the rapid passage of water down to the lower layers
and accumulation there leading to a slushy mass
undergoing putrefactive decompostion at the bottom
of the trench

The addition of extra water should be stopped a
month before the ramny season During the ramny
season efforts should be made to prevent entry of
ramn water mto trenches by adopting the following
precautions which become mmportant in areas where
the ranfall exceeds 50 yn>  (¢) The compost heaps
m all trenches should T)I;L brought to a level 11 to 2 ft
above ground level by addition of fresh layer of
night so1l followed by katchra The top of the heap
should be made dome shaped so that the rain water
falling on the heaps may run out  Where loose earth
15 available 1t would faeihitate the running out of
rain water if the top of the heap after rasing 1t above
ground level 1s covered over with a layer of earth
say an mch thick (b) In order to prevent ramn
water flowing into the trenches from the surroundmng
area the sides of the trenches may be raiwsed with
earth and made to slope down on all sides and smt
able drains may be provided for carrying off the storm
water These arrangements are easier to make mn a
depot where the trenches have been newly dug up
and plenty of loose earth 1s available The provision
of bunds all round the trenches would be specially
necessary 1 cases where the depot 158 m a low lying
area and plenty of water rung mto the depot area
from the surrounding high level lands

(2x) Proportion of katchra to night sool —The rela
trve weights of katchre and mght soil collected vary
greatly from centre to centre Where the relative
proportions are equal (by weight} the composting
18 simpler smce the moisture supplied by might soil
1s generally sufficient to carry the composting to a
successful stage Special difficulties may however
arise m centres where the proportion of
katchra collected is either much greater or much less
than that of might soll A higher proportion of
katchra1s generally obtained 1 the bigger cities where
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the output of dry refuse per head of population 13
lgh In other centres the output of might soil
eollected may be artificially mcreased due to local
habits whereby ablution water and urine get ad
muxed with might soil proper

In cases where the weight of katchra 18 greater
than that of mght so1l the deficiency of moisture may
be made up by addng a cart of sullage water after
each cart of night soul such that the total weight
of sullage water plus might soil equals the weight
of katchra put mto the trench In cases however
where the mght so1l 1s dilute and 1s 1n excess of the
weight of kaichra the best course would be to add
the excess of might soil as fresh doses on top of one
or two months old composts where the mass has
sunk below ground level After this addition the
top should be covered with a layer of fresh kaichra
The system will be found to work satisfactonly after
40 or 50 trenches have been filled up with compost
and there 18 mereasing scope for adding fresh doses
of might so1l on top of old trenches

(x) Areas of hagh waler table —In areas of high
water table 1t may be possible to locate the depot at
a special spot having comparatively higher elevation
where trenches could be dug to & depth of 3 to 4
ft without reaching the water level Where such
an arrangement 18 nob possible 1t would be
necessary to carry out the composting mn heaps
overground 1n the followmng manner —A circular
layer of katchra two feet high and of swtable
dimensions say 10 ft diameter 1s first spread on
the ground More katchra 18 added on the rim all
round so as to Tase the edges 2 feet higher and
form a ciwrcular basin msifle Into this ercular
basm 18 added the calculated quantity of night soil
such that the weight of might soil taken 18 half the
quantity of kaichra used After the addition of
night so1l the katchra at the rum 18 drawn up so as to
form a closed hem spherical heap The top of the
heap 18 completely covered with a layer of dry earth
about 3 to 1 mch thick and the heap 18 left
undisturbed for a month After a month the heap
18 given a complete turming to the adjacent position
made agan basm form and a second addition of
night so1l 18 made equal i weight to the quantity
onigmally used The sides are agamn drawn up to
close the heap which 18 then covered over with
earth as before After two months maturation
the manure 1s-ready for sale to farmers

The above overground method dispenses with the
use of trenches but involves much greater amount
of labour charges than the irench system Hence
the manure obtaned by the method 1s proportionate
ly costher

(z2) Slaughter kouse wastes —The method of com
posting slaughter house wastes 18 sunilar to that of
composting mght soll Over a layer of kaichra
8 to 8 m threk 1s placed a layer of slaughter house
wastes (waste meat Lver mtestines offal hoof
dung etc )} about 4 to 5 m thick This 18 covered
with a layer of katchra ebout 8 m thick In order
to provide the necessary mowsture a layer of mght
sotl 18 next added 3 to 4 1n thick and covered with
katchra Where mght-soll 18 not available a cart-

load of sullage water may be added at the rate of 100
gallons for every 100 ¢ ft of katchra put into the
trench Instead of sullage water blood washings
from the slaughter house can convemently be used
at the above rate  After the addition of blood wash
mgs or sullage water a layer of slaughter house
wastes 18 agan spread followed by katchira and the
operations are repeated till the trench is filled up
It B found that slaughter house wastes decompose
rapidly and a manure of good quality 18 obtamned 1n
three to four months tume Pieces of bones hoofs
horn and other resistant orgamc matter may also be
added mto the trench and would be found to have
softened considerably during composting due tQ
microbial action

{x12) Composting of katchra —Septic and ach
vated sludge filter bed residues and raw sewage may
with advantage be used as nitrogenous starters
for composting katchra (dry refuse} mn place of
night so1l or slaughter house wastes The mam
drawback of the above materials 18 theirr high
dilution with water and the low percentage of mtro
gen contaned m the diluted condition  Septio
sludge may contamn 40-—70 per cent mowsture and
on the dry basis 1 5 to 2 0 per cent mitrogen  Acta
vated sludge may contain up to 98 per cent moisture
and on the dry basis 5§ to 6 per cent mtrogen Raw
sewage contamns normally from 5 to 10 parts of nitro
gen per 100 000 parts which amounts to less than
0 01 per cent of mitrogen On account of the low
percentages of nitrogen contamned 1t 18 dufficult to
supply the nitrogen requurements of katchra by way
of sewage or sludge unless the latter has been partially
dried Hence the decomposition 13 often slow when
the above starters are used

Where sewage or dilute sludge has to be used for
composting katchra 1t 18 preferable to carry out the
composting m overground heaps {section {x)] giving
two fortmghtly turnings to the mass in order to pro
mote aeration and adding fresh doses of sludge or
sewage at each turming to make up for moisture
requirements and finally plastering the mass with
earth After another two to three months matura
tion the manure would be ready for application to
land Where partially dried sludge (e g 20 per cent
moisture) 18 avalable (septic or activated) composte
of good quality can be obtained by placing alternate
layers of katchra and partially dmed sludge m trenchea
(10 the proportion of one part of septic sludge or }
part of activated sludge for every part by weight of
katchra) and moistening the mess with sewage or
sullage water at the rate of 160 to 200 gallons for
every 100 ¢ ft of kalchre put mto the trench The
other details of composting would be the same as
those given already for the treatment of might soil
or slaughter house wastes

{(zs) Pervodical tests —Though the Mukadem or
Maistry mm charge of the compost depot may be
efficient enough to carry out mstructions properly
without frequent check periodical tests and observa
tions should be made by the health officer or sam
tary 1mspector in-charge 1n order to examine
whether any meodifications of the instructions given
are necessary 1n order to swt local conditions
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Among the tests and observations to be so made are
the following —

(a) Samtary factors such as cleanhness absence
of smell fly breeding etc -

{b) Development .of high temperatures 1 the
trenches during the first week after fillmg up a trench
which can be tested for —(z) by digging with a fork
a foot deep from the surface and noting the warmth
of the mass evolution of steam etc the extent of
fungal development {white mycelin) should also be

_noted ~(12) by thrusting an iron rod into the compost
mass to a depth of 2 feet from the top keeping 1%

wthere for some mmutes then withdrawing 1t and nofing
1ts warmth by hand or (x2) by 1nserting a
long stem thermometer in the compost mass and
notmg the temperature at different depths of the
heap Absence of high temperatures (60 C and
highe? 1n the first week) would indicate erther m
sufficient or excessive moisture or lack of proper pro
portion between katchre and mght soil

(¢) Presence of sufficient moisture mn the compost
mass This can be tested for either by digging out a
portion of the mass and noting at what depth maos
ture makes 1ts appearance or by nserting an iron
rod to a depth of 2 to 3 ft and after withdrawing 1t
noting the length of the rod which has been moistened
with water Deficiency of moisture should be made
up by methods already mdicated

{d) The extent to which different trenches have
sunk Based on the age of the trench and proximity
of the sales season nstructions should be given for
adding fresh lots of mght soil and katchre on top of
old trenches  Before the monsoon pericd all trenches
should be raised above ground level and precautions
should be taken for preventing rain water from getting
mto the trenches

PREPARATION OF COMPOST MANURE FROM TOWN WASTES

(€) Periodical observations should be made on
the rate of decomposition and ripeness of manure
formed in trenches as judged by colour stage of
breakdown or appearance of the manure so that
mdications may be obtamned regarding the mmmum
period of storage necessary in trenches under Jocal
conditions and estimates may be prepared of the
total quantity of manure that would become ready
for sale 1n any particular season The daily record
and trench ledger mamtamed at the depot would
be found useful in arnving at the above estimates

(XIV) Marketing compost manure —Municipahties
mamntain samtary staff who can supervise the work of
preparation of compost manure on proper lhnes
but they have very few facilities for getting into
touch with agriculturists who may need the manure
Often the mumecipahty entrusts the sale of the manure
t0 a contractor at amounts fixed at annual audbions
This system means lesser imncome to the municipality
and enhanced prices so far ss the agriculturist is
concerned resulting in decreased over all demand for
the menure Several mumnicipalities have success
fully undertaken the direct sale of the manurestn
agriculturists at rates fixed low enough to be attrac
tive to the farmers and at the same time to cover all
expenses of preparatipp-of the manure

Smce the agricultural. and rural developmeny
departments are primarily mterested m the supply
of manure to agrieulturists mumeipahties should
enhst the active coopergtign and help of the local
officers belonging to the abowe departments for
disposing of the manure prepared py them These
officers are in touch with the agriculturists and have
facilities for carrymng ¢n active propagande which
could create and establish. a ready market for
the sale of the manure prepared by the municipality

Tasrz III —Approzimate chemrcal composutron of town wastes and compost manure prepared therefrom

Percentages on fresh material Percentages on oven dry material -
Material Molsture Dry Organic Carbon | Nitrogen l’hosphorlc] Potash | Calclum
matter mattier acld
(PoO) (K 0) (Ca0)

1 Town refuse {(sw epl g3 and dust bin refuse) 10—156 85—00 25—30 14—16 070 8 04-065]12—14| 7 0—8.0
2 Night-soll 76—80 20—25 19—24 45—50 |66—80 | 40—45]| 2026|4550
8 Urine 03—145 5—7 4—5 12—16 18—20 | 28-30|34—3834] 6505 b,
4 Sewage 29 839—-95‘0 05—0 15‘0038—00# 26—30 6—10 30+40|35—40}6509—60
5 Animal blood 7—60 | 2023 | 1092 | s5-40 | 1816 [10-16|0s10[20£F,
6 Mixed slaughter-housec wastes (solid) 76—80 20—25 18—23 15—16 8—110 30352025 3'9-—-:; 5
7 Compost manure prepared from Zafchre and «

night-soil 35—45 56—65 18—20 14—-18 12—16|10-12|14&—~16|80—90
8 Compost manure prepared from kafelira and

slaugl ter house wastes 40—EB0 50—00 16—20 15—20 |14—18|12—156|12—14]|900—100
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