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FREEACE

While engaged in training men for the positions of
Sanitary Inspectors and Health Officers, the students have
often expressed themselves as being in need of a practical
guide to their course on Conservancy and this is the principal
reason for my bringing out this little volume.

This work is intended primarily for the students under-
going training in the sanitary classes started recently in the
different parts of India under the Sanitary Reorganization
Scheme of 1g12. It may also be profitably used by those
engaged in conservancy work and who for want of a suitable
guide are very often handicapped in their task of keeping the
towns clean. It has been my chief endeavour to render the
work of as much practical utility as possible.

The care and management of conservancy cattle consti-
tutes one of the principal duties of a Sanitary Officer, and if
these animals, which are very largely employed by Municipa-
lities in India, are not properly looked after, fed and protected
against the onslaught of infective diseases the whole system
would sooner or later break down completely. Hence it is of
the utmost importance that the Conservancy Officer should
have some knowledge of managing and treating cattle in order
to guard against a sudden collapse of the cleansing work, on
the efficient performance of which depends much of the health
and well-being of the residents of a town. Moreover, in the
Mofussil or country districts a qualified Veterinary Surgeon is
hardly to be had every time he is wanted, and it is often too
costly for an outlying poor Municipality to maintain a pro-
perly equipped veterinary staff. Having all these points in
view a special section (Part III) dealing with cattle manage-
ment, etc., has been incorporated. Since Hookworm infection
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INTRODUCTION

An important paper by the late Surgeon-General Sir
Pardey Lukis entitled “The Sanitary Awakening of India”
which appeared in “Science Progress” for October 1913 con-
tained the following statement: “On all sides there is evi-
dence that the more enlightened minds in India have awaken-
ed to the importance of sanitation and the movement in its
favour is steadily gaining ground. Both in the Council
Chambers and in the columns of the Indian Press, constant
demands are made for the three great essentials—pure water,
pure food and pure air.” In common with the rest of India,
Bengal has experienced the sanitary awakening alluded to in
the above quotation ; and in no part of the country has the
demand for sanitary improvement been more clear and more
insistent than in this province. People of all classes are now
eager to learn how to avoid disease, and this has led to an
increasing demand tor education in respect to the principles
of Hygiene. Coincidently with this awakening to sanitary
detects and the demand for their remedy, there has also come
about an awakening to political and civic consciousness in all
respects comparable to the phenomena which not so many
decades ago occurred in Great Britain, when simultaneously
with a movement for Parliamentary reform and improved
Local Self-Government came a recognition of civic responsi-
bility in regayd to the Public Health and a demand for
corporate action to ameliorate the sanitary conditions under
which the masses of the people up to that time had been
compelled to live.

Some idea of the extraordinary changes that have been
brought about in Great Britain within the last 8o years, may






INTRODUCTION xvil

we learned that a considerable part of the rent of
the houses was paid by the produce of the dung-
heaps. Thus worse off than wild animals, many
of which withdraw to a distance and conceal their
ordure, the dwellers in these courts had converted
their shame into a kind of money by which their
lodging was to be paid.”

Nine years later Dr. Sutherland, in reporting on the mea-
sures adopted in Glasgow for the relief of cholera said :—

“The interior of the houses is in perfect keeping with
their exterior. The approaches are generally in a
state of filthiness beyond belief. The common stairs
and passages are often the receptacles of the most
disgusting nuisances. The houses themselves are
dark, and without the means of ventilation. The
walls are delapidated and filthy, and in many cases
ruinous. There are no domestic conveniences,
even in the loftiest tenements, where they are most
needed, except a kind of wooden sink placed out-
side some stair window and communicating by a
square wooden pipe with the surface of the close or
court beneath. Down this contrivance, where it
does exist, is poured the entire filth of the household
or flat to which it belongs, and the solid refuse not
unfrequently takes the same direction, till the tube
becomes obstructed.”

The passages quoted above describe an apalling condition
of things existing in Glasgow within the memory of living
men. At that time sanitation was unknown, there were no
Sanitary I[nspectors anywhere and in the whole of Great
Britain only two Medical Officers of Health, the first of
these having been appointed in 1847 by the City of Liverpool
and the second by the Corporation of the City of London in
1848. In the latter year the first Public Health Act for


















MANUAL OF CONSERVANCY
'-CHIAI’T-ER I

PRELININARY OBSERVATIONS.

- The health of the residents of a town depends very largely
on the promptness and completeness with which all rubbish
and excrementitious matters are removed from the house and
its neighbourhood. In some European towns the removal of
refuse is effected once or twice a week but the necessity for the
prompt removal of  filth of this nature is very greatina
warm country like India where the climatic conditions—the
heat and the moisture—favour its rapid decomposition. Damp
and fermenting heaps of rubbish tend to pollute the air and
favour the breeding of flies which are now well known" as
carriers of diseases like cholera, enteric ‘fever, dysentery etc., |
and are l%u.rgel_',r responsible - for the heavy mortality among
infants ; they may also harbour rats which find ample food in
them. A plague of flies in a town always points to defective
conservancy arfangements, while a large reduction in their
number is by no means an impossible task. '

The term refuse is applied to all solid waste materials
not carried by sewers, such as ashes, rubbish, garbage, street
sweepings, manure etc. Where arrangements for removal of
refuse are unsatisfactory clothes are fouled by street dirt
which' is -carried into houses in several ways and has
been shown to infect food and cause disease. There is






PRELIMINARY OBSERVATIONS 5

grant of an aid instead of entrusting the cleansing operations
to a cheap contractor. ' :

All refuse must be collected daily and conveyed in bﬂ]tab]ﬂ
carts provided with covers or lids. In big towns railway wag-
gons and tramway trucks are used for carrying refuse. Thus
for example in Calcuttta all street rubbish is removed by
railways and in Amritsar by tramway trucks for final disposal.
In Bombay and other big towns motor vehicles are also
used for removing rubbish. In Paris, New York and other
places electrically propelled vehicles having low bodies
are employed.

[In Municipalities where the amount of work is great it
has always been found economical to maintain a workshop or
mistrikhana for the repair, and, if possible, for the construc-
tion as well of vehicles and other appliances. But this should
always be properly organised. Municipalities not in a posi-
tion to maintain a workshop would do well to keep in stock
the duplicates of all the working parts of a cart to provide
against a sudden breakdown, when they can be fixed without
any difficulty by unskilled labour,

Refuse of every description should be daily and completely
removed once early in the morning, and, if possible, again in
the afternoon, as is done in big cities like Calcutta, Bombay
etc. There should always be a sufficient stock of sanitary
appliances to meet the requirements of any sudden demand,
as during an outbreak of epidemic diseases, or for fairs, festivals
etc. Things that have become old and useless, or have gone
beyond the stage of repair, should not be thrown away but
stored and periodically sold by public auction, which should
be previously announced by judicious advertisements through-
out the Municipality to attract purchasers.

The wnit of conservancy administration is the blﬁck or
circle which is ordinarily placed in charge of a chaprassi, mate
or peon, who is held responsible for the proper carrying out

M
————






PRELIMINARY OBSERVATIONS i

Such refuse is classed as a trade one as the goafas or milk-
men and the carters keep animals for profit or trade, and
therefore a special fee for its removal is charged. The scale
of fee per head of cattle (cow or bullock) is annas four per
month and annas eight for each buffalo in the Municipalities
adjoining Calcutta. '

Qualifications of a good Conservancy Officer— According to
Sterndale a conservancy officer will never be a popular
character if he does his duty conscientiously, it is impossible
that he should be, nor is it necessary. He must be a man
with tact and good temper, gentle but firm, not to be turned
aside from his duty by promises, threats or abuse ; but not to |
be given to retorts, vituperation, hard language, or threats of |
reprisals. He should be perfectly honest, methodical and
observant, taking note of every little defect and remedying
it at once. He should never get into the habit of overlooking
trifles, however insignificant they may be, but should take a
real interest in his work and in keeping his ward or beat quite
clean and tidy for he is responsible for the health and comfort
of the people residing therein.

He must look to and do everything personally and not be |
always going to do it. He should be quite prompt in his
work and never put off till to-morrow what can be done
to-day. He should possess capacity to control his subordinates
properly and for organization as well, and on no account
overlook any- misconduct, neglect or shortcomings on the
part of his staff. He must, in short, be honest, punctual,
dutiful, fearless and impartial. '

Duties of a Conservancy Officer..The conservancy
work constitutes one of the principal duties of the Sanitary
Inspector, He should take the early muster of the sweepers
and carters and distribute the work among them ; look to the
cleansing of the public roads, lanes, bustees, drains and their
outfalls, as well as of the public latrines, privies and cesspits,
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Inspector. He must attend in the morning at the time when
the muster is taken and remain in his section or beat all
the working hours in the morning and note everything in a
pocket book. He should also attend the office in the afternoon
to submit his reports to his chief and to receive instructions
as well. _
The sweepers are usually wanting in their sense of duty
and will not work properly if there is any lack of supervision.
Moreover, they rarely miss an opportunity to take up
private work during their hours of duty if they find that there
is hardly any one to check them. The Inspecting officer
should not lightly pass over the absence of the chaprassi
from his beat during the working hours of the sweepers.
The carters or drivers as a class are in no way superior to
the sweepers and their duties may be summarised as follows :—
Each carter must groom, water and feed his own animal.

He must cut chaff whenever required, clean and grease his |

cart wheels. He must keep his cart clean by washing it re-
gularly, follow the prescribed route and obey the rules of the
road, carry all necessary implements and be held responsible
for any loss or injury thereto. He must immediately after
the muster drive to his block or beat, which he must clean pro-
perly. A close watch should always be kept over them as they
very often avail themselves of any opportunity of selling or
dropping rubbish indiscriminately, thus disseminating foci
for breeding flies and diseases. Moreover any unnecessary
delay in going to or returning from the dumping sites should
be checked by admonition or fine.

For efficient working each of the various divisions of the
sweeper staff should be placed under separate chaprassis. At
every place for disposal of refuse, be it a dumping site or
an _incinerator, it is desirable to put a man or time-keeper to
keep an account as to the number of trips each cart makes and
also of the amount of rubbish taken there for disposal. He

2

s






PRELIMINARY OBSERVATIONS 11

An account of the cost and feed of the live stock, plant and
their repairs and contingencies should always be kept. In
enlisting sweepers one should see that they are quite healthy
and active and not too old or too young. Persons suffering
from contagious skin diseases should not be allowed to work
as carters as they are very likely to infect the animals.

The work of the cleansing department is performed by
the low caste people and consequently depends entirely on
the manner in which they work. They are clannish, very
difficult to manage and will absent themselves from work
on the slightest pretext, such as a shower of rain early in
the morning or a marriage among their friends, etc. Moreover
they are of a truant nature. It is customary to withhold half
a month’s pay, so that they are paid after the middle of each !
succeeding month, to enable the Municipality to make good
any loss in case of their leaving work suddenly without
returning the baskets, fodalis (spades) or other implements.

The sweepers, again, are apt to strike work without
sufficient cause or notice. They have a good deal of unity
among themselves and follow their headman or ring-leader
blindly. They require therefore to be dealt with firmly
but tactfully, as they are likely to abuse any treatment
of a gentle or kind nature. The secret of extracting the
last ounce of work out of them is to win their ring-
leaders over, and, in the case of the methers to take their
womenfolk (7. e. the methranis) into service. Experience
shows that this procedure ensures good attendance and whole-
hearted work.

The Local Self Government (Municipal) Acts give ample
powers to deal with any sweeper absenting himself from work
without any previous notice or by going on strike. Section 188
of the Bengal Municipal Act (Act III of 1884 B. C.) says that
“no mether or any other servant of the Commissioners
employed to remove or deal with sewage or offensive matter






CHAPTER II
REMOVAL OF REFUSE

The length of time allowed for refuse to remain accumu-
lated near a dwelling is important, for the conditions prevail-
ing in a warm country like India do not in any way resemble
those of Europe. First of all the meteorological conditions
are quite different: the rainfall in India is not distributed
evenly throughout the year ; it is limited only to a few months
when the showers are invariably very heavy, resulting usually
in sudden flooding. Again the high temperature favours rapid
decomposition of all sorts of refuse. Next the habits of the
people themselves differ widely from those of the Europeans.
The Indians are mostly vegetarians and their practice of
throwing refuse in the streets at all hours of the day, coupled
with their prejudices, make the work of keeping a town clean
extremely difficult.

The quality and the quantity of refuse vary with the
different seasons of the year, according to the size of the
community and the system of disposal adopted ; a big town
on a wet day will perhaps produce an enormously larger
quantity of sloppy street sweepings than on a dry one. In
manufacturing towns or in municipalities having a large
number of mills and factories, the quantity of rubbish varies
with the nature of the industry and the fluctuation of the
output of such industries.

Decomposing vegetable refuse yields a liquid which is
very foul and fermenting, while fragments of animal food
putrefy and furnish a product allied to that from faeces.
Again the quality of refuse differs enormously in different
districts ; for instance the house refuse in the mining districts,
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tion of filth on private premises. The collection of refuse is
ordinarily done once every morning, but in big towns it is
done twice or even thrice a day. All droppings of animals on
the roads should be removed as often as possible.

House refuse is removed free by municipalities. In big
towns like Calcutta special arrangements are made for the
removal of kitchen and other refuse during any festive
occasion, such as marriage or any other entertainment, on a
previous application being made to the municipality, which
charges eight annas for each cart load taken away.

Dustbins.—To facilitate the collection of refuse, muni-
cipalities usually place dustbins (see fig. 1) on the sides of roads

and streets for the deposit of all waste materials till they are '

removed by scavenging carts and wheelbarrows. The dustbins
are usually made of galvanized, corrugated iron and are either
round or rectangular in shape, open at both ends which are
fitted with angle-iron frames and provided with a pair of
handles for lifting up easily. These should be placed on an
impervious platform raised a little (2 or 3 inches) above the
road surface and at a reasonable distance (at l-ast 6 feet)
from any dwelling room. These should be judiciously dis-
tributed,—the density of the population and the class and
habits of the people are the factors influencing their distribu-
tion. Bins should also be placed in front of bazars, fAawuts,
bustees, mills, stables, hotels, factories, slaughter houses etc., or
in fact near any place where the quantity of refuse is likely to
be large. It is advisable to distribute freely a large number of
smaller dustbins than a few larger ones placed at long inter-
vals. The bins should have their numbers painted on them
and the conservancy officer should always keep a list of them,
noting in it their position of allotment and also see that they
are not shifted without a previous referénce to him.

The dustbins should be gently lifted and not thrown about
with violence as is generally the practice with the sweepers.

|
|






REMOVAL OF REFUSE I7

admit carts, wheelbarrows or hand-carts should be employed to
remove refuse. In the narrow lanes of up-country towns don-
keys and mules are also em- :
ployed, the refuse being
removed in bags or baskets
hanging from either side of
their backs. Motor vans are
used in Bombay and in many
big towns in Europe for the
speedy removal of rubbish,
but the most popular vehicle
in this country is the refuse

cart drawn by a single
bullock. LEL.
The roads should be , Pl Gt Compud Do
swept daily as street cleans- (Civil and Sanitary Engineering Co.,
ing is a very important factor Ggs
in maintaining good health. Road scrapers are used in wet
weather in advanced towns to remove all sticky mud from the
surface of the streets, The machines, as used in Calcutta,
have a diagonal scraper composed of a number of teeth which
descend on the road when the driver places his foot on a lever,

The teeth are fitted with steel springs and adjust themselves

to uneven surfaces and scrape nearly six feet clear. The
scrapers are constructed entirely of iron and steel, and are
compact, light of draught, well balanced and of very simple
design. In some backward towns in India the roads are not
swept but only scraped by the sweepers periodically during
the rains.

Refuse Carts.—Refuse carts should always be simple
in construction, light and strong. The body should either
be made of seasoned wood or galvanised iron, revolve on
the axles which must be quite strong and made of steel |
2" square and 6’3" in length, and be provided with a

3
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or pitting—ordinarily rejected but made into cakes (ghutia),
dried in the sun and afterwards used as fuel,

Fig. 3. Covered Cart for carrying refuse through streets.
(Civil and Sanitary Engineering Co,, Calcutta).

All carts should have their numbers permanently marked
or painted on them, and there should be a register in which
the following particulars concerning them should be entered ;—

i. The number.

Date of purchase.

Maker’s name and price.

Where worked (name of ward or circle).

Name of the carter in charge.

Number of the animal drawing it.

Notes on repairs—details as to the date, nature of the
work done and cost.

5]

NS R oo

8. Remarks.

The animals as well as the sanitary appliances should
also be numbered or branded.

In Calcutta the working hours of refuse carters are from
4-30 A.M. to 10-30 A.M. in the summer and from 5§ A.M. to
1t AM. in the winter (November to February), and from

\
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cost varies according to size and that of an ordinary one
ranges from Rs. 20 to Rs. 25. With proper care a wheelbarrow
should last for about a couple of years. The repairing charges
may be estimated at about Rs. 2 annually.

Baskets.—Cane baskets are superior to the bamboo ones
as they are more durable. Ordinarily three baskets can be had
for a rupee and one lasts for about three months.

Kodalis etc—These are principally used for scraping drains
and cutting trenches but are also used by carters for picking
refuse. A dozen of ordinary-sized kodalis or spades cost
about Rs. 9, and one should last for about 12 months. In
Calcutta they are issued every six months, as in scraping the
kerb and channelled drains they wear away very soon. Rakes
and forks are ordinarily used for emptying the refuse carts of
their contents and also for spreading rubbish.

Horse-dropping pans.—These are used for removing animal
droppings from the streets. They are made of galvanised
iron and fitted with a handle. Each is about a foot square
and costs about R. 1-8 and lasts about three months.

Broowmsticks—The sticks should be about 3 ft. long and
each bundle should contain a seer of them which costs about
one anna. One seer by weight is ordinarily issued to every
sweeper once in a month. :

Brushes.—These are used for cleansing pucca drains and
sometimes the road surfaces. They should be hard and one
usually lasts for about a month. They are of different
lengths and the 6” long ones cost about Rs. 9 a dozen.

The sanitary officer should recover all old and worn out
appliances from the sweepers before issuing them new ones.
In case of default the price should be recovered from their
pay.

Estimation of the Quantity of Refuse.—This is
rather a difficult problem, as much depends on the habits and
the nature of the people. The amount of dry refuse obtainable
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waste food are utilised for feeding domestic animals like cows
ete, the amount of rubbish requiring removal necessarily
becomes lesser still and may be computed at about half a
seer (one pound) per head ar a ton to every 2000 of the
population daily.

Estimation of the number of Carts and Animals
required.—To work out with any degree of certainty the
total number of carts and animals required, the population of
the town, the quantity of refuse to be dealt with and the dis-
tance to be traversed for disposing of the refuse should first
be ascertained.

An ordinary refuse cart of 30 cubic feet in capacity will |
remove at each trip about half a ton (nearly 14 maunds) of

refuse. A cubic yard (27 cubic feet) of refuse in India
usually weighs from 8 to 10 cwt. (1 cwt= 56 seers or 1 md. 16
srs.) according as the refuse is of a hollow or of a com-
pact nature. The amount of work which an ordinary

-

bullock can do during the hours of working in the morning

is to travel about 5 or 6 miles with the cart (including stoppages
for picking up refuse) on a fairly decent road. This, under
ordinary circumstances usually means two to three trips—the
trips principally depending on the lead. But if the cart is
detained unnecessarily at the place of unloading, or if the
carters loiter, or again if the dumping site is at some
distance, the trips will necessarily fall short in number
and therefore for working purposes they may be assumed to
be only two. This has also been amply borne out in practice ;
hence one cart is calculated to remove one ton of refuse a day,

or, in other words, one ordinary sized cart is required for every

1000 people in a big or for every 2000 in an ordinary mofussil
town. Therefore for a small municipal town having a popula-

-

tion of say 135,000, which would produce about 71 tons of refuse |
daily, 8 carts and an equal number of bullocks and carters .

would be required if efficient scavenging is aimed at.
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and the amount of sweepings to be collected. The wheel-
barrows are especially required for cleaning the busitees, which
are usually interspersed with very narrow and winding lanes
and passages, and one man may ordinarily be calculated upon
for every 500-600 of the bustee population. For each cart one
animal and a carter is required.

Estimation of the cost for removal of refuse.—

Removal of refuse is ordinarily effected by carts, bullocks
and carters. The average cost of a wooden refuse or scaven-
ging cart is about Rs. 140 and with ordinary care one lasts for
about five years. One bullock costs about Rs. 5o and its
serviceable life may on an average be estimated at 3 years.
The cost for removing a ton of refuse may therefore be worked
out in the following way :—

Items Average yearly cost.
Cost of a bullock R 16 0 0
Feed for a bullock @ 8/8/- mnnthly i LEGS 5 =
Shoeing charge @ -/4/- per month ... 3 = -
Veterinary charge @ Re. 1/- per
month ... p s 12

L o n 1

Cost of a 30 cubic feet refuse cart
Repairing and greasing @ Rs. 2/-

per month 24
Carter’s pay @ Rs. g/- per mnnth e ek ek
Stabling accommodation @ -/12/- per

month per head of cattle p; 9 A i
Accommodation for carters (@ Re. 1/-
per head ... T , T

Miscellaneous charges for baskets,

ropes, kodalis etc,@ -/8/- per

month i 6 T 0

Total Rs. 314 0 o






CHAFTER I1I
DISPOSAL OF REFUSE

The importance of satisfactory disposal of all rubbish
can scarcely be exaggerated, and the methods adopted vary
with local circumstances ; but the tendency of sound municipal
administration is to get rid of all refuse at a profit. Itisa
mistake to look upon house and trade refuse as mere waste:
most of it consists simply of materials put in the wrong place,

There are two principal ways of disposing of refuse, viz:

I. Dumping and

I1. Incineration or destruction by fire. This is the most
sanitary way of dealing with refuse.

Dumping.—This consists in filling with refuse pits and
hollows in the ground, or marshy places, or raising the
level of low-lying lands (reclamation). This method is of
the primitive nature and the one that is universally adopted
in India, The practice gave rise to a good deal of contro-
versy, some condemning it, while others were just as positive
in its favour. It, however, cannot be said to be inoffensive, |
but experience has shown that no great nuisance is caused if |
the refuse is laid drpy. The area to be reclaimed should be
well away from human habitations and water courses. The
site thus obtained is known as made soi/, which is purified
by bringing under cultivation preparatory to its utilisation as
site for buildings, and the selling of this right of cultivation
is a source of income to the municipality. The low lying
marshy plot of land to the east of Calcutta, known as the
Salt Water Lake, which comprises an area of about one
square mile (1,960 bighas), is being gradually filled up by
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(2) The daily deposit of refuse should be covered over
by a layer of clean earth about six inches deep to prevent
the breeding of flies and the scattering of the lighter particles
of sweepings by the wind. Sprinkling of kerosine oil or tar
helps to keep away flies.

Fig. 5.—A big.tank being filled up by compartments. 1. Unfilled portion of
the tank containing water. 2—Partition wall. 3 and 4—Layers of sweep-
ing and earth laid alternately. 5. Top dressing of clean earth.

(3) No dead animals, slaughter-house garbage or faecal
matter should be thrown into the hollow,

(4) The deposit of refuse should be systematic, com-
menced at one end and gradually pushed on to the other.

Unless the above mentioned precautions are taken the
deposit of refuse usually becomes a fruitful source of nuisance.
Foul gases are given off from the decomposition of organic
matter and the liquids draining from the heap are of a very
noxious character, causing serious pollution of the neigh-
bouring sources of water supply. Again such a refuse or
muck heap harbours rats and breeds flies which invade the
houses near by. Moreover on windy days the lighter particles
of refuse are carried about much to the annoyance and
disgust of the people residing in the locality.

It is not prudent for a municipality to undertake to fill
up a tank unless it can guarantee the completion of the work
before the onset of the rains. This question can easily be
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inspect the site and its surroundings thuruughljr and satisty
himself that any temporary nuisance that might arise would
not affect the health of residents of the place, as well as any
water supply near by. Each case must, however, be judged
according to its own merit, but for practical purposes it may
be said that a recommendation, subject to the conditions
mentioned before, may be made if the minimum distance
between the foul hollow or tank and the neighbouring dwell-
ing houses or water-courses be not less than fifty feet. He
should at the same time see that there is a decent passage
leading up to the site for dumping in the interests of the
carts and the animals drawing them, and in its absence all
grant of sweepings should be withheld. He should regularly
inspect the progress of the work and satisfy himself that the
conditions are strictly adhered to and that no nuisance is
produced.
All charges for the rubbish should be deposited in advance.
In Howrah, where the price of land is rising very fast, there is
a great demand for sweepings which are sold at the rate of
rupees three only per 1000 cubic feet and it takes two years
or more to supply sweepings to those persons already regis-
tered in the books.
The advantages derived from filling up foul tanks with
street sweepings may be summarised as follows :(—
(1) A large number of foci for diseases like "ulca.ldrla
Cholera, Typhoid Fever etc. are removed,
(2) Facilities are afforded for the disposal of refuse
without the expense of a long journey.
(3) Valuable sites for either building, business or culti-
vation are prepared at a small cost.
(4) A considerable amount of assessable property and
consequently an increased rate is obtained, and
(5) A source of danger to children is removed from the
heart of the dustees and sides of the roads.
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the towns in Bengal will not burn ; it requires wood or coal in

order to burn it, even when put in the latest pattern incinerator. |

The same remark applies to rubbish obtained from the towns
on the Malabar Coast. In places like the Punjab, where
the rainfall is extremely small, it is quite likely that street
sweepings will be highly combustible, but this should be
definitely ascertained before the recommendation is made.
The rubbish that is collected during the rains in any part of

the tropics will not burn.,” Hence in order to completely burn °

all rubbish it is necessary to add to it some inflammable
substance, e.g., coal dust, wood shavings, dry leaves etc., or to
separate by hand, rakes and forks the combustible materials
from the non-combustible ones, eg., brickbats, broken
earthenware, broken bottles, tin, iron scraps etc. The com-
bustible materials should then be transferred to the incinerator,
while the non-combustible ones utilised for filling pur-
poses. Instead of rejecting all dung and bedding of animals
from the municipal gowkhana, it would be economical to
utilise them as fuel for the incinerator after drying them
in the sun, and any excess should be carefully stored for use
during the wet weather.

[t is better to have a number of smaller incinerators con-
veniently located than a big one situated perhaps at one
end of the town, because large ones are very expensive to
work, particularly so in this country owing to the non-inflam-
mable nature of the sweepings. The incinerators should be
constructed on a raised plot of land not subject to flooding,
These can be located near inhabited quarters as refuse
properly cremated in well-designed incinerators hardly creates

any nuisance. Attached to each incinerator there should ;

be a yard where refuse could be spread and dried prior
to burning. It is necessary to have a well covered shed
for storing all dry refuse and fuel. In small incinerators
it is not necessary to employ any other than coolie labour.

5
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|
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pulley attached high up on one side of the masonry chimney.
The cost of erection is a recommendation also, as the masonry
work is only Rs. 100, Rs. 25 for the iron chimney.

The monthly cost for the staff working at such an in-
cinerator is only Rs. 21 per month (three coolies at Rs. 7
each) as compared to Rs. 384 per month at the large in-
cinerator,”

In Colombo, where a destructor is employed of the Horse-
fall type equipped with an apparatus for heating oil fuel for
use with wet rubbish, the cost for destroying a ton of refuse
varies between Re. 1-30 cents and Re. 1-50 cents, and the
furnace residue by weight amounts to about 40 per cent. of
the total rubbish burnt. This method of disposal has
effected a saving of 16 per cent. in the rubbish transport
charges. ;

The quantity of rubbish disposed of by small incinerators
in Madras in course of a year, according to Dr. Macdonald, is
as follows :—

“This works out at about 113 cart loads per day for each
incinerator during the year (1g11-12). Experiments con-
ducted to ascertain the maximum working efficiency of each,
however, shows that up to thirty cartloads of sun dried rubbish
can be disposed of during a working day. Fifteen cartloads
per incinerator per working day have been found not to overtax
the energies of the coolies employed in separating, screening,
stoking operations and reclamation work ; but under favour-
able weather conditions to increase the consumption of rub-
bish all that is required is to strengthen the working staff by
two or three extra coolies. The percentage of ash to rubbish
is about 33 per cent.” '

The advantages derived from the use of small incinerators
can be summarised as follows — '

1. Sanitary disposal of rubbish.

2. Reclamation of tanks-and insanitary low lands,






DISPOSAL OF REFUSE _ 37

There are a number of brick-built small incinerators at
Barrackpur in which all rubbish collected from the cantonment
area 1s burnt along with the dropping and bedding  of
animals and human faeces obtained from the barracks.

In seacoast towns where the sweepings are barged from
wharves and discharged into the sea much nuisance is occa-
sioned both at the wharves and along the shore.

REFUSE DISPOSAL IN RURAL AREAS.

In non-municipal towns or villages where no organised
scavenging system exists the disposal of rubbish presents
considerable difficulty, but it can be disposed of in a reason-
ably satisfactory way with a little care and attention on the
part of the residents. All vegetable refuse such as potato
peelings, skins of fruits, cabbage leaves, waste from sugar
cane, maize etc, can be burnt in the grate or hearth, or
used as food for cattle ; remains of food such as fish offal
and other kitchen refuse can be disposed of by trenching
in the garden. Rice water, which is usually rejected in
Bengal, can be best utilised as food for domestic animals by
mixing with a little salt and vegetable refuse. A large
proportion of the villagers keep cows, and their dung during
the eight months of dry weather can be satisfactorily disposed
of by making cakes for purposes of fuel, while in the rainy
weather by trenching or pitting in some open land or cultivated
fields, as it has a high fertilizing power ; the urine and wash-
ings should be removed in pots or tin canisters and deposited
on any agricultural land. Dung etc., should on no account be
allowed to be stored on the premises nor thrown at random
anywhere and everywhere in the village. Such refuse not only
harbour rats and other insects but also breed flies which play
such an active part in the propagation of diseases like cholera,
typhoid fever ete. Papers, rags, old mattresses, broken chairs,
rejected bedding, ctc., can be disposed of by burning along






CHAPTER ¥V

DISPOSAL OF CARCASSES

The special establishment (of domes) maintained by muni-
'cipalities; should move daily in the morning through all the
streets and lanes of their respective beats and forthwith
remove all carcasses lying on them. The carcasses of small
animals, e.g., dogs, cats, rats, etc.,, are best collected in strong
canvas or tarred gunny bags. In Calcutta and in some of the
municipalities the task of removing all carcasses is entrusted
to contractors, who are required to finish their work within a
specified time, usually by ten o'clock every morning. The
conservancy officer should always report any neglect or
default on the part of the contractors to his chief and also
arrange for immediate removal of carcasses in hired carts and
realise the cost from the contractors.

The carcasses of big animals are removed in special carts
(carcass carts). The carcass cart should have its interior lined
with some metal plate as thin sheet of zinc or tin to make
it thoroughly non-absorbent and its cleansing easy. It should,
as far as possible, be kept in waiting in such a place as not to
cause any offence to anyone, and all carcasses collected by the
domes, who are the only class of people in India who would
touch the dead bodies of both men and animals, should be
deposited in the cart.

As for private carcasses the occupiers of premises upon
which an animal dies, or the person in charge of an animal
which dies in the street, may cart it to the place of disposal.
The municipal authorities should be prepared to remove
prh'ate carcasses also. In Calcutta all owners, if they are












CHAPTER 1|
INTRODUCTORY REMARKS

This system deals with the removal of human excrement
by hand and as such it is also known as the Jand removal
spstemt. The primary object of this system is to get rid of
both the solid and the liquid excreta from the house and its
neighbourhood as quickly as possible without allowing decom-
position to set in. Excepting a few big towns like Calcutta,
Cawnpur, Benares, Bombay etc., which are more or less
sewered, the removal of excreta by hand is in vogue through-
out India, as small Municipal towns for want of sufficient
funds cannot introduce the water-carriage or the wet system of
sewage removal, which is the cleanest, readiest and most
efficient way of dealing with the excreta. As no water is
used for removing the excreta in the hand removal system,
this method is also called the dry method, as distinguished
from the wet method, of sewage removal. Adequate arrange-
ments should always be made for the daily and complete
removal and also for the disposal of human excrement or |
nightsoil (so called because in cities it is removed at night),
as accumulation of filth means pollution of air, water and soil,
and consequent diseases. The enforcement of the regulations
controlling the construction of privies and latrines also form
an important duty of the conservancy department, and the
various Provincial Governments issue from time to time
circulars and instructions for the proper management of the
conservancy work. The working of this system depends
solely on the way in which the scavengers or methers, who
are in this country the only class of people who would handle
or touch nightsoil, work,
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no matter how careful the methers may be in their operation.

All local authorities generally frame rules or bye-laws
regulating the erection of privies and urinals, but the under-
lying principles are, in every case, the same, viz., the preven-
tion of nuisance and improvement of sanitation of the town.

The principles that should govern the construction of
all privies and latrines are as follows :—

(1) The design should be such that all solid excreta and
liquid filth (urine and washings) should speedily and automa- |
tically find their way into separate receptacles without any
human intervention.

(2) The materials entering into their construction should
be of a non-absorbent character so as to prevent the pollution
ol soil and subsequently of water through soakage.

(3) There should be proper arrangements to exclude rain
and flood water,

(4) They must be properly enclosed and have apertures
tor efficient ventilation even when the doors are clzsed,

(5) There should alwayvs be a direct and decent access for
the scavenger or mether.

PRIVIES.

Selection of Bite.—A privy should always be a
detached structure and located at a distance of about six feet
from any dwelling room or place of business, and at a
considerable distance (50 feet or more) from any source of
water-supply, such as tank, well etc. If the tank or well
is used for drinking purposes, the distance should be greater
still.  Section 230 of the Bengal Munieipal Act prohibits the
construction of any latrine, urinal, cesspool etc.,, within 50
feet of any tank or water-course which the inhabitants of any
locality use. The privy should preferably be constructed on
the side opposed to the prevailing wind and against the
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be fitted on any of ‘the walls, excepting the one facing
directly the road or bedroom. It should completely and
tightly cover the aperture and be of such a size as to permit of
an easy insertion and removal of the receptacle. The door
should be fixed with strong hinges, as the methers invariably
succeed in breaking through weak ones, very often from
personal motives, It is very difficult to obtain mether carpen-
ters, and even when they are available their charges for even
very simple repairs are very high. The trapdoor should be
periodically tarred and always kept shut. If the door has got
to be constructed facing a street it should always be screen-
ed from public view by erecting a wall about six feet high,
leaving a space about 3 or 4 feet wide between it and the privy
for the mether,

The platform containing the seat arrangements must al-
ways be made of first class bricks and mortar and plastered
over with cement, or made of some watertight material such
as glazed stoneware, vitrified bricks, artificial stone, cast iron
etc. It should have a slope of about half an inch or an inch
to the foot towards an opening or drain leading to a recep-
tacle, movable or fixed, outside in which all ablution water
and urine are to be received. The footrests on which the
user’s feet rest when sitting in a squatting posture are ordi-
narily constructed of bricks laid on the flat and covered over
by a layer of cement. There should be one foot rest on
either side of the aperture, which should be at the centre of
the platform, for the passage of faeces directly into the pan
placed on the floor of the collecting chamber. The aperture
may be square or circular and should not be too narrow nor
too wide—8 to 10 inches being of convenient width, and its
front and back margins should be so raised or constructed as
to act as barriers to the admission of any urine or water inside :
all the sides of the opening should be thoroughly plastered
with cement and made quite smooth. There should be a third

7
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bamboo matting, a space between their top ends and the roof
should be left for the same purpose. Bamboo matting has
nothing to recommend in it since it is absorbent, inflammable
and not lasting. It is cheap at the outset but is costly in the
long run, as it has to be repaired or renewed once a year or
oftener,—the mats rotting rapidly during the rains. If it is
used at all it should be in double or more layers and well
tarred. The entrance door for the user should be of sufficient
dimensions and properly fitted with arrangements to secure
it both from inside and outside. The walls should be about
7 feet in height with the openings for ventilation as near the
top as possible. For partitions corrugated iron or brick work
should be preferred ; these should run from the platform
right up to the ceiling.

The 700/ should be of such a nature as to completely keep
away the sun and rain. It may be made either pucca or of
corrugated iron, of country tiles or of thatch, but the draw-
back to the last named material is that it is inflammable.

The privy pan or the receptacle for nightsoil should always
be of a moveable nature and placed directly below the aper-
ture in the platform. This receiving bucket may either be of

Figs. 8 and 9. Galvanised iron Anti-splash Pails (Donaldson’s Patent)
with removable conical cover and lid, (Civil and Sanilary
Engineering Co., Calcutta).
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inches in diameter, so that it can be easily cleaned in case of
blockage. In the absence of a cesspit the liquid excreta
can be received into a movable metal vessel, eg., tin canister,
iron tub etc, or an earthenware pot, Ze., the gumia and the like,
but this should be placed on a concreted and cemented sur-
face in such a way that no liquid filth falls outside. The
capacity of the cesspit should be such as to hold all foul liquid
for 24 hours or more without overflowing, as the sweepers, who
remove this liquid filth, could not always be counted upon for
daily or regular attendance. The capacity of a cesspit depends
on the number of users, but as ordinarily constructed it has a
capacity of about 3 cubic feet.

The steps leading to the platforim should always be decent,
The cost for constructing an ordinary single-seated pucca
privy is about a hundred rupees. .

The better class people very often construct privies on
the upper storey or storeys of their houses with a drop
of several feet, the result being that the floor and the lower
portion of the walls of the collecting chamber get fouled
by the splashing that inevitably occurs. Sometimes with the
idea to improve matters a shaft or pipe is fixed connecting
the orifice in the platform down to the privy pan below, but
the shaft in a comparatively short time becomes quite foul
by the feces sticking to its sides and even gets choked
up, and so very soon turns out to be a source of a serious
nuisance.

Whenever a privy is wanted for each storey of the house,
a drop of more than a few inches should always be avoided.
This can be easily effected by placing the pan a few inches
below the platform on a masonry surface supported on pillars
or arches and constructing a special staircase for the mether.
The cesspit should be constructed on the ground floor and all
wash water and urine conducted into it by means of an iron
pipe with the joints made absolutely waterticht. A separate
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tower for privies should better be constructed and connected
to the main building by a covered
verandah or bridge.

Privy Accommodation.—
This should always be quite in pro-
portion to the number of users.
Ordinarily in private houses one
seat is required for every 6 to 8
persons, but in the case of mills,

40 or even 50 people may be
provided. In the case of boarding
houses or hostels attached to
schools at least one privy for every
15 to 20 boarders should be
calculated upon.

Before recommending mether
service for a newly built privy the
sanitary officer must always inspect
it in order to ascertain that it had

mether should be rejected and the
construction treated as an unautho-
rised one. In case of an existing
privy mether service must not be stopped unless the premises
is vacant.

Commode.—This is largely in use as a sanitary appliance
for Europeans and Anglo-Indians in this country. It consists
of a porcelain or enamelled pan fitted in a wooden or iron
stand, the top of which forms the seat.” It can be placed in the
bathroom and after use the pan removed by the mether,
cleaned and replaced. If proper care is taken to keep the
pan clean there could be no objection to its use. A commode

= .

Fig. 12. Tower of Privies.
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can be extemporised by cutting a suitable hole in the middle
of a wooden packing-box and placing a pan underneath the
opening.

Figs. 13 and 14. Commodes, (Empire Engineering Co. Ld., Cawnpore).

In Non-Municipal towns or rural areas where no organised
conservancy system exists but where plenty of waste land is
always available, the inhabitants would do well to cut short
and shallow trenches, each about 1 foot deep and 8 to 10 inches
wide, at one end of the garden away from any tank or well
and using them as latrines by squatting with each foot placed
on either side of the trench, or by placing a board provided with
a central opening across the trench. These trench latrines, as
they are called, should be properly screened by bamboo mat-
ting or sacking cloth. After each visit a quantity of powder-
ed earth should be thrown so as to sufficiently cover the ex-
creta. When a trench is used up it should be thoroughly
filled with the excavated earth and another dug near it or at
a convenient site. The trenched area after about 6 months
can be profitably utilised for cultivation. During fairs and
melas such latrines are to be installed.
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Donaldson’s separation latrine designed on the principle of
the complete separation
of the urine from the
faeces, is the most popu-
lar,and its type No. 4—
where the platform is of
cast iron with a glazed

: - Fig. 15. Donaldson’s Patent Latrine Seat
stoneware deflector (size No. 4 Type, C.-I. with Glazed

4% % 2' % 2’6"\ —is 5§ stoneware  Deflector.  (Civil and
g ? ) s al Sanitary Engineering Co., Calcutta.)

most universally used by
Municipalities in Bengal and other provinces.

The latrine should be constructed on a raised plot of land,
at a reasonable distance from human habitations and sources
of water supply. It should be screened from public view by
a belt of trees or by a wall and provided with a-decent
i [JEISSHgE.

Public latrines should always be distributed according to
the demand, and the number of seats in a latrine should be
calculated on the number of estimated users. Such a latrine
is in very great demand during the early hours of the morning
(usually between 4 AM. and 8 A.M.) and again in the evening,
and provided that each user takes about 8 minutes, then one
seat will serve about 7 persons in one hour or about thirty
persons between 4 AM. and 8 AM.  Working on this basis 33
seats will be required for every 1000 of the estimated users.
A fair proportion of the seats (at least 2 out of every 6, 7.e. 33
per cent.) should be kept reserved for the use of women, and
for their easy identification a woman’s figure might be painted
on the wall with advantage. Separate passages should be
provided for each sex,

There are two kinds of public latrines, viz., (1) fixed or
permanent, and (2) movable or temporary,

Fixed or Permanent Latrines.—These should

always be constructed on some pucca plinth or platform raised
S
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a foot or so above the ground level, and all its parts, viz., the
seats, walls etc., should be made of some impervious material.
The seats may be made of steel, cast iron, glazed stoneware
or artificial stone, while the roof, walls and partitions of
corrugated iron supported on angle-iron framing. Both the
ends of the walls should remain clear of the floor and roof
to ensure proper ventilation. The floor should project 18
inches on all sides from the outside of the lartine-walls.
There should always be two buckets for each seat—as a
spare set is necessary to allow of the buckets when full
of filth being changed to prevent nightsoil getting on to
the floor. All wash water and urine should be drained
into a cesspit or receptacle at one end of the latrine. Each
latrine should always be placed in charge of a sweeper or
mether, who should keep it quite clean and free from smells
and also prevent it, and the passage leading to it, from being
misused in any way. The mether should, if possible, be
provided with quarters near by. A night-soil cart should be j
allotted for each latrine, and one having 12 or 1§ seats |
requires two—one is to remain in attendance on the latrine
while the other is taken to the trenching ground for emptying
its contents consisting of both solid and liquid filth. There
should be a well or a cistern for storing water to enable the
mether to wash the latrine and sanitary appliances, and, if
necessary, to supply the users with water for ablution., The
inside walls of each latrine should be periodically painted |
to a height of about three feet with tar, which is a good
preservative as well as a deodoriser, and washed at least once |
a day with some disinfectant, e.g., phenyle or cyllin solution.
It is better to have a number of small latrines conveniently
distributed throughout the town rather than a few bigger |
ones placed at long intervals. The old type of large masonry |
latrines should be replaced by the modern sheet iron 0116‘51
which are quite clean and sanitary and more liked by the public,



60 A MANUAL OF CONSERVANCY

Temporary or Movable Latrines.—These are in-
stalled when the permanent ones are not required as during
fairs or festivals, or in connexion with segregation camps, etc.

These latrines should be portable, simple in construction
so that they can easily be set up by unskilled labour, and
complete with receptacles, base plates, bolts and nuts. There
need not be any pucca floor, and the receptacles—separate for
solid and liquid dejecta—are simply placed on the ground.
The latrine should be removed to a different site as soon as
the ground on which it stands becomes sodden ; ordinarily

Fig. 19. Patent Dortable Latrine dismantled for Storage or Transport.
Designed for all conditions where a latrine is temporarily required,
(Civil and Sanitary Engineering Co., Calcutta).

this becomes necessary once in a month or six weeks during
wet weather, and once in about three months during dry
weather. After the removal of the latrine the site should be

dug up to a depth of about a foot or more and left exposed
to the sun and air for some time. It is better to remove

Tl 3 s

I et M.“H &

B

i o A g . S el A

b




PRIVIES AND LATRINES 5

this polluted earth and have the site brought up to its proper

level with fresh clean earth.

Fig. 20. Patent Portable Latrine. Inside view with screens removed. (Cuvil
and Sanitary Engineering Co., Calcutta),

A temporary latrine should always be fixed on a raised
plot not subject to flooding and have other arrangements
similar to that of a permanent latrine. A latrine if properly
looked after and used should not foul the ground, but owing
to the uncleanly habits of the lower class Indians, who usually
resort to these, it is practically impossible to prevent the
pollution of the soil. For each such latrine two sites should |
be provided alongside of each other and when the plot first |
occupied becomes offensive the latrine should be removed to
the other site.

Urinals.—These should also be properly lighted and
ventilated and the materials chosen for their construction
should be of a non-absorbent character. These conveniences



62 A MANUAL OF CONSERVANCY

should be so located as not to prove a nuisance or offensive to
decency, and provided with water-tight receptacles which

Fig. 21, Donaldson’s No. 1 Type Fig. 22. Donaldson's No. 2 Type

Glazed stoneware Uninal Glazed stoneware Urinal
Seat. (Civil and Sanitary Seat. (Civil and Engi-
Engineering Co., Calcutta). neering Co., Calcutta).

;should be emptied as often as necessary. The floor of the
urinal should have a slope towards the outlet and provided
with footrests. The superstructure is best made of corrugated

—— PLAN —

! PERF ORATED SFRINKLING PIPE
3-0 LONG

Fig. 23. Urinal with Donaldson's No. 2 Glazad stoneware seats and Galvanized-
iron sprinkling Pipes for Nitrifying Bed or Tank which is made of
Masonry. (Civil and Sanitary Engineering Co., Calcutta).
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and angular iron similar to the latrine superstructure. The
receptacle should be placed outside and may be of galvanised
iron, and painted periodically.

In connection® with public urinals a water-tight masonry
nitrifying bed, having a dimension of 3'x 3'x 3" and filled up

LOMGIT UDiHAaL SECTION —-
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Fig. 24. Donaldson’s Patent Urinal fitted with No. 2 Type Seat (Civil and
Sanitary Engineering Co., Calcutta).

with graded £/oa or vitrified bricks, may be constructed for the
purification of the urine. The floor should be sloped towards






CHAPTER I11
COLLECTION OF NIGHTSOIL

The system that is in vogue in the Municipal towns in
India consists in employing a regularly organised corps of
scavengers—methers, bhangis or halalkhores as they are
variously called—and the division of the town into several
blocks or sections for convenience of work and supervision.
To enable the sweepers to do their work properly not more
than 30 to 40 privies should be allotted to each, if the houses
are quite close together ; but if they are scattered—so that the
mether has to travel long distances to collect nightsoil—the
number of privies apportioned to each must be necessarily less
it may be 15, 20 or 25 according to the distances intervening.

The cleansing operation in Bengal usually consists in |
scooping out the night-soil from the privy pan or gumla by
means of a shallow earthen-ware vessel and then collecting
it in tarred wooden or iron buckets or pails which are wider
at the bottom than at the top to ensure strength and provided
with tight-fitting lids. In the up-country towns the night-soil
is usually collected dry after mixing it with ashes or dry earth |
and then removed in baskets which have their inner surface |
thoroughly coated with clay or cow-dung. A serious tempo- |
rary nuisance is created during the emptying of the privy
pans and sometimes after as the receptacles always present |
an increased foul surface to give off effluvium which is
usually of an extremely noxious nature. The collection and
removal: of night-soil are in some’ places effected by contract
either wholly or partially. |

The number of methers to be employed is in direct ratio to
the number of privies, and the distance that each sweeper has
to travel in the execution of his work, _

9
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The privy pans should be completely emptied as any accu-
mulation of night-soil would be productive of serious nuisance
and would also encourage the breeding of flies which are well-
known as carriers of diseases. The inspecting officer must
personally examine some of the privies in order to satisfy
himself that all night-soil has been efficiently removed,
instead of depending, as is being Grdinarf]y done, on the
report of the Jamader. The methers are very irresponsible,
careless and irregular in their work and any neglect on
their part should be promptly and firmly dealt with., Any
night-soil found on the streets must also be removed by the
mether of the beat.

Duties of methers—No mether shall throw, deposit or
discharge any night-soil and sullage into any river, tank, well,
#hal or canal, drain, openland, jungly area etc. No mether
carrying sewage through the streets shall loiter or deposit any
vessel containing or intended to contain night-soil by the side
of any public street, nor should he transfer the contents of
the pail into a cart while it is passing through the street. They
must clean all nightsoil buckets, sullage and nightsoil carts
before going off duty. Each mether should be provided after
the morning muster with a ticket which should be collected by
the Jamader either at the pail or nightsoil transfer depét or at
the trenching ground, wherever he will be required to go, and
afterwards made over to the inspecting officer. He should
also bring any defects in a privy to the notice of the Jamader
who would, in turn, report the fact to the sanitary officer for

necessary action.
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twice a day and at each time voids about 12 ounces of urine,
whereas each child passes a lesser quantity. Therefore for
practical purposes 20 ounces of urine per head in a mixed
population per day may be estimated as the amount requiring
removal.

Again the contents of the cesspit increase in bulk con-

siderably by the addition of ablution water and water used
for washing the platform. The Hindoos generally use a
larger quantity of water, about a seer (7e. 32 ounces) each
time or 64 ounces a day, for ablution than the mahomedans,
while children up to the age of about 7 or 8 do not
usually wash themselves in the privy. Moreover in the
mofussil or country districts people usually prefer tanks,
rivers or streams for cleaning themselves. The Europeans
and the Anglo-Indians, whose number is practically negligible
in the mofussil, do not use water for ablution like the Indians.
So taking all these factors into consideration 40 ounces of |
ablution water per head in a mixed population is not too
much to base a calculation upon.
- As for the quantity of privy washing finding its way
to the cesspit it must be noted that it is not usual to wash
the platforms daily. The better class people usually’ get
their privies washed almost daily with plenty of water,
whereas with the lower class—with whom cleanliness is
ordinarily at a discount—such cleansings are few and far
between. On an average each privy platform may be taken
to be washed twice a week and at each wash about two
gallons (or 10 seers) of water used. This works out at the
rate of about 3 seers, say 100 ounces, of water used for each
privy per day, and assuming that each house is occupied on
an average by 5 persons, then about 20 ounces of privy
washing per head per diem is to be calculated upon for
removal, )

Hence the total amount of sullage or cesspit contents that
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depots connected with the sewers (underground drains) well-

flushed and trapped, and there the nightsoil is discharged. |

In some towns again, e,g,, Dacca, the excreta is first collected
in tin canisters or buckets and soon after transferred to
nightsoil railway tubs fitted into bullock-frame cart, which
either moves along with the mether or is kept in waiting in
some solitary place or lane nearby. Later on when the
collection of nightsoil is finished the carts are taken to the
depots where the tubs are transferred by means of a crane
to tramway frames for their removal to the trenching ground.
The carters should always accompany the carts, and if these
are drawn by buffaloes they should take special care to
prevent them from running into the roadside drains or pools
as they are very apt to do so during the hot weather. The
filth is in some places removed by hand carts direct to the
trenching ground for reducing the nuisance caused by
handling at the depots,

Nightsoil transfer or Pail Depots.—These are
special sites or selected places where the transfer of nightsoil
from the pails or buckets to the nightsoil carts is carried out,
These should be conveniently located, and one for each beat
or a couple of beats at the most is to be recommended, or else
much time would be uselessly wasted in travelling long dis-
tances. The depots should be in isolated places in order to
spare the inhabitants of the locality the inconvenience and
discomfort that they must feel during the operations when the
nuisance produced is simply horrible. The floor should be
properly paved and the site screened either by high mason ry
walls or corrugated iron sheets, which should be tarred fre-
quently. The work of transferring nightseil must be completed |

every morning within a specified period, preferably by 7 A, |

or 8 AM., after which all the pails and the depots should be |
thoroughly cleaned, and all washings removed by the carts
and not allowed to be thrown into any jungly land, drain,

e s
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nightsoil cart holds. Two men and a pair of bullocks are
necessary for each big cart ; these men should also empty
the receptacles in the trenches and afterwards wash them

Fig. 26. Receptacle cart made of wrought-iron to carry six receptacles. Drawn
by a single bullock and fitted with wood or iron wheels. (Civil and
Sanitary Engineering Co,, Calcutta.)

quite clean. This method of removal of nightsoil has proved
satisfactory:.

The system of collection that seems to guard best against
the production of nuisance and spread of infection is that
adopted in Florida, U. 5. A,, where the pails are standardised
and a large number of spare ones provided, so that when a
collecting van leaves the depot it is loaded with c'ean pails
that have been disinfected. When the sweeper calls at a house

!

he takes one of these pails which he leaves in place of the |
pail he removes and puts on the van, no attempt being made |

to empty the pail till it reaches the depot. By this means the
contents of the pail are not disseminated so as to pollute the
air of the street, while the cleansing and disinfecting of the
pails at the depot ensure a clean pail remaining in or near
the house.

10
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CHAPTER V
CONSERVANCY APPLIANCES

The following are the principal conservancy appliances :—

Pails.—The pails that are in use in most of the Munici-
pal towns are made of wood with bottoms wider than the top
to ensure firmness. The external measurement of a pail is |
ordinarily 16" x 16 x 11”; it has a capacity for holding
about one cubic foot or 6 gallons more or less. [t should be
properly tarred (both inside and outside) so as to render it
thoroughly non-absorbent, and the tarring is to be repeated
once every month or oftener. Each tarring costs about an
anna. A pail costs about Rs. 1-4-0 and lasts some six months.
The lid or cover should fit in properly.

The best pails are those made of galvanised iron. They |

Fig. 27. Galvanised-iron Nightsoil Receptacles which can be sealed hermetically
with a few handfuls of earth or alittle water. (Civil and Sanitary
Engineering Co , Culeatta))

are costly at the outset but cheaper in the long run and one
lasts about three years.
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with handles, and to seal up the opening thoroughly some
moist earth must be put in the space between the lids. The
yoke should be perfectly smooth to prevent the necks of the
animals from being galled or injured, and any roughness re-
moved by rubbing with a piece of sandpaper or by the sharp

edge of a broken piece of glass, etc.

Fig. 20. Revolving Body Night-soil Cart similar to Fig. 28, with flat top and
Tice's Patent Air-tight Lid, Solid Axle. (Civil and Sanitary Engi-
neering Co., Calcutta.)

The following is the description of the nightsoil (and also
of urine and goala busti carts for removing filth from cattle
sheds or cow-houses) carts that are in use in most of the
Municipalities in Bengal :—

The capacity is 110 gallons for a single buffalo with double
lid or cover, each of which is fitted with two handles.

The body of the cart is made of sheet steel * in thick-
ness and the side plates of " in thickness fitted with, angle
iron with necessary rivets. (It empties easily by revolving on
the axles). _

The buffer axle is of }” thick mild steel plates 1 foot in
diameter to be fixed with six 1” nuts and bolts with an inside






CHAPTER VI
DISPOSAL OF NIGHTSOIL

The disposal of nightsoil in such a manner as to secure it
from being no longer a nuisance or menace to public health
is rather a difficult problem, but all excrementitious matters
are usually disposed of either by (1) trenching, ze, burying |
in the ground, or (2) by incineration or burning. As to the
merit of the various systems of sewage disposal the Education
Department of the Government of India in a resolution
dated the 23rd of May 1914, observed as follows :—

“ Whether incineration or shallow trenching or either of
these methods of conservancy combined with water carriage
system is the best in any particular case will depend very
largely on local conditions and customs. With the exception
of drainage and sewerage systems, water carriage of all night-
soil, with ultimate disposal on sewage farms, should give the
best result. In the majority of towns, however, it will be long
before this is generally practicable and the choice rests
between incineration and trenching. Of the two methods
incineration is safer, and on this account, if conditions permit,
is preferable. Trenching is often thought to be more econo-
mical ; but the profit obtainable from trenching or pitting of
nightsoil and sale of the poudrette disappear, or are largely
reduced, when the expense of carriage and of supervision is
taken into account. The material consideration in all cases is
that the removal and disposal should be prompt.”

The cremation of human excrement requires fuel and if
not properly carried out gives off offensive smell, hence the
primitive and effective method of committing it to earth (or
trenching) is resorted to. With many animals this is a natural
instinct—particularly so among the carnivora in which the
matters are nitrogenous and therefore highly offensive,
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improved or raised artificially by earth obtained by excavat-
ing tanks, which are always required for washing buckets and
carts and for purposes of irrigation when any trenched area
is brought under cultivation. Moreover these tanks also
yield a good income when leased out for fish culture. An
unsuitable plot of land, when trenched over and over again
improves much in quality. All high lying plots should always
be kept reserved for use during the rains,

For the proper management of trenching grounds in Bengal |
the following instructions, which give everything in a nut-
shell, have been issued by the Sanitary Commissioner :—

“The objects of trenching are to dispose of nightsoil with
the least possible offence as regards smell and to prevent the
breeding of flies which are great carriers of disease. It has
been found by experience that deep trenching is most objec-
tionable from a sanitary point of view, as in this case the dis-
integration of nightsoil is too long delayed, and the ground
does not become properly purified by cultivation, as the roots
of the crops grown do not penetrate deep into the soil.

Further if larger proportions of nightsoil than those recom-
mended below are trenched, a much longer period must elapse
before cultivation can be commenced, and moreover the
strength of the manure being very great, crops are liable to
be withered up from the heat given out. A shallow method of
trenching, which is by far the best, should therefore be carried
out properly. If this method is employed, the ground will be
ready for cultivation within a few months. The trenches for |
this purpose should be either one or two feet in breadth and one |
foot deep ; nightsoil to the depth of three inches only should |
be allowed to be put into them, and should then be covered |
with the excavated earth. The total length of the trenches
can be easily calculated if the total amount of sewage to be
disposed of, is ascertained. The exact capacity for each
barrel or cart should be measured. Thus for every 25 gallons

I
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efficiently trenched (i.e. 2" x 3" x 8’ =8 cubic feet or 50 gallons).
Hence 30 bighas (nearly 10 acres) will be the total area of
the trenching ground instead of 60 as calculated above for a
town having a population of 13,000.

Experiments carried out by the writer led him to conclude
that the nitrifying organisms in the soil multiply enormously
after the application of excreta, which being a substance of
an organic nature, no doubt, act as their food and as a result
the seil very much improves in quality. This multiplication
of the bacteria causes the nightsoil, after its application
to the earth, to be disintegrated sooner in a ‘ripe’ soil (i e.
soil which has been repeatedly trenched) than is the case
with a ‘virgin’ soil where the bacteria could not so develop
for want of sufficient food. It had been found that when the
nightsoil had been deposited properly in a ripe soil it took
four to five months for it to be properly disintegrated and |
converted into a sort of loose black earth without any trace
or smell of fxcal matter, whereas it took about two or three |
months more to acquire this character when embedded in a
virgin soil. He further holds that a repeatedly trenched soil
does not become what is popularly called “sewage-sick”,
because of the fact that the products of disintegration, nitrates
etc, are removed by the percolating rain water leaving the
ground quite fresh and fit with its increased number of bac-
teria for the further reception of excrement, while the gases
escape into the air, It would therefore be seen that the cul-
tivation of a trenched area is not an absolute necessity,
except from financial considerations. In short the writers’
theory is that by repeated trenching a soil gets so highly
improved from the growth and multiplication of the nitrifying
organisms that it can be retrenched every few months (6-g
months) with no less, if not more, satisfactory results than that
obtained by trenching once in three years as has been the
practice hitherto. This means a very great reduction in the
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come right up to the surface of the ground. The filling up of
the trenches should be commenced from the end where the
nightsoil had been dropped and gradually pushed on to the
other in order to get the filth distributed properly. If the
directions for trenching are strictly followed the nightsoil in
about six months’ time is converted into a black and odour-
less mass, and the land can then be ploughed up and brought
under cultivation. This black earth is in some parts of India
bought by the cultivators at a good price as it has a very high
fertilizing power. In addition to the crops mentioned before,
cabbages, cauliflowers, jute, sugarcane, gourds, brinjals, guinea
and dhoob grasses grow very luxuriantly on trenching grounds.

The trenching ground should be provided with pucca
passages at regular intervals leading to every part of it and
arrangements made for draining off rainwater to any lowlying
or cultivated area. The area trenched each month should
be marked by a plate fixed to a peg or post with the
month and year painted on it, and a plan of the ground
should be kept in the office on which all such particulars
should be noted for ready reference. It is better to have a
few smaller trenching grounds, say one for each ward or
a suitable combination of wards, than a big one situated at a
considerable distance from the town, as the former plan helps
in the early disposal of sewage and does away with the night-
soil carts moving through the streets up to a very late hour
in the day.

The sanitary officer should always look personally to every-
thing and keep a very strict eye on the working of the trench-
ing ground coolies who are very difficult to control, and are
never without any excuse and apt to set up trouble at the

T

slightest cause. If there be any lack of supervision the

methers would almost always make the trenches too deep or
fill them with too much of nightsoil with the result that trench-

ing becomes an absolute failure, especially during the rains
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social prejudices are exceedingly strong, and it is not uncom-
mon to find people who have anything to do with sewage farms
exposed to social and caste pressure or ostracised by their
neighbours and castemen. 1In the Punjab, United Provinces
and Madras cultivation of trenching grounds has been more
successful than in Bengal.

It has been estimated that one pound of human excreta
is equivalent to 15 pounds of horse dung or 6 pounds of
cow-dung (Macaire and Marcet). The droppings of a sheep
has been considered to be of the same value as human
excreta.

The other methods that are in vogue for disposing of
nightsoil by burying in certain parts of India, eg. the United
Provinces, are :

(1) The Thornhill System and
(2) The Pitting System.

(1) The Thornhill System.—So named after Colonel
Thornhill who introduced it first at Barielly in the United
Provinces. [t consists in digging shallow trenches, each one
being 16 feet long, 5 feet broad and 1 foot deep, at an interval
of 6 inches. The soil removed is thoroughly pulvarised—an
essential point—and two inches is returned to the trench into
which the contents of one or two nightsoil carts are tipped.
[f the nightsoil is mixed with earth the whole of the remain-
ing earth need not be put back. A depth of one foot is neces-
sary as otherwise flies breed in large numbers. Land so
trenched does not ordinarily require manuring again till the
fourth year.

(2) The Pitting System.—This system is practised
at Lucknow and a few other places, and consists in selling the
nightsoil direct to cultivators under certain conditions. The
procedure adopted at Lucknow is, according to Colonel S. A.
Harris I.M.S,, as follows :—

“When a cultivator desires to purchase the nightsoil, he
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nightsoil will not dry. The pits may be made up to 5 feet
broad and of any length according to the amount of nightsoil
to be deposited on a given day. After a year or so the con-
tents of the pits, dried and ripened, is very like ordinary earth
in appearance and is in demand by cultivators.

Incineration of Nightsoil—To dispose of nightsoil
by incineration or burning is a very safe and sound way of
getting rid of excreta, as an incinerator is a large disinfectant
in itself. This process when properly worked and looked
after has the advantage of doing away with all the chances of
polluting the air, water and soil.

To dispose of nightsoil inoffensively by burning first of all
a properly designed incinerator is necessary. Such an incinera-
tor can be located without any offence near an inhabited
quarter, and in case of hospitals within the hospital compound
itself for disposing of the infected dejecta of patients. But it
's better to construct an incinerator near any agricultural
field or low-lying area which can either be manured with, or
raised by, the ashes., There should be attached to it a water-
tight masonry platform hollowed out in places for mixing the
nightsoil with combustible materials, and the whole compound
enclosed properly by walls.

Secondly, thorough supervision is necessary. The sweepers
and methers as a class cannot be relied upon, and if there is
any lack of supervision they will not mix the fuel with
nightsoil in proper proportion, or they would introduce too
much of the damp mixture into the incinerator while perhaps
the fire is simply smouldering. The fire should always be a
blazing one before the mixture is put over it.

The fuel should always be dry and in abundance, and
stored carefully in an attached godown or shed. Small
pieces of wood, wood shavings, sawdust, coaldust, dry leaves,
cowdung cakes etc., can be used. Dung, grass and rejected

12
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as an odourless and colourless liquid. It should not be allow-
ed to run to waste but utilised for manuring cultivated areas,
grass lands etc., and as much as 5,000 gallons can be distribut-
ed over an acre of land per diem.

A septic tank is nothing but a rectangular masonry cham-
ber from which air and light have been excluded with filters
attached to it for the purification of the efluent. The dump-
ing tanks should always be constructed in the outskirts of the
town or in isolated places in order to spare the citizens the
discomfort that they must feel at the time of dumping or
emptying the carts or buckets of their contents. The nightsoil
should be introduced into the tank through a big opening fit-
ted with a non-absorbent annular pan on the roof of the
chamber at one end; the opening should be guarded by an iron
grating to prevent bricks and other large objects from getting
into the tank and interfering with its septic action, and should
also be kept covered by a tight-fitting lid, except when night-
soil is introduced, to minimise nuisance.

The water supply should be from a tap connected to an
elevated reservoir to which water should be raised by means
of a pump. For every gallon of nightsoil about 125 gallons
of water are required for effecting the necessary dilution of
sewage. The washings of the carts and buckets should also
be thrown into the tank. The flushing arrangements must be
of the simplest kind.

In the septic tank system the complex organic matters of
the human excrement are converted into simpler products by
the action of bacteria, viz., the anarobic and ®robic, present
in the sewage. The former class of organism is chiefly con-
cerned in reducing the organic substances of the sewage into
simpler chemical products, chiefly ammonia, by breaking down,
digesting and liquefying the faeces, while the latter converts
by process of nitrification the ammoniacal substances into
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nitrites and nitrates. The anarobic bacteria flourish in the
absence of air and light in the septic tank, while the arobic
ones in the presence of air or oxygen in the filter beds.

Hence the action of the micro-organisms on the sewage
after its introduction into the septic tank may be divided into
two stages, viz., the first stage or the stage of liquefaction and
the second stage or the stage of purification. The tank
should always be thin and 5 to 6 times as long as it is broad.
The effluent should come out through a discharge pipe at the
end opposite to that of the inlet at a point midway between
the scum at the top and the sludge at the bottom to prevent
the solid particles of faces from coming out. In order to pre-
vent pieces of stones, bricks or hard lumps of feces from
entering the tank proper and interfering with its action a por-
tion of it, about one-eighth of its length, is usually cut off on
the inlet side by means of a wall. This small compartment,
called the grit or detritus chamber, communicates with the lique-
fying tank through an opening near the bottom of the parti-
tion wall and its floor is slightly dished out for the lodgment
of bricks or other heavy particles. This portion should be
adequately provided with shafts for the escape of gases, some
of which are inflammable.

All foreign and insoluble matters are taken out periodical-
ly from the detritus tank. Anaerobic action takes place in the
liquefying or the septic tank proper. The rate of flow
of the sewage through the tank should be such as to allow of
proper bacterial action taking place. If the sewage passes
through rapidly the bacteria do not get sufficient time to do
their work properly and consequently the effluent that comes
ount falls off in quality and gives off a facal smell.

The sludge accumulates very slowly at the bottom of the
tank and consists of indigestible material, mineral matters,
cellulose, vegetable and elastic fibres etc, while the scum at
the top consists principally of bacteria and is not infrequent-
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ria (hlter) bed, which consists ordinarily of a mass of sub-
stances like jhama, cinders, etc., having a large amount of air
spaces inside for the proper growth and development of the
arobic organisms. These materials should always be scienti-
fically graded from above downwards. The filters should be
close alongside the septic tanks.

The last stage is the further purification and sterilization
of the effluent by the use of chlorine, if it is intended to allow
the liquid to pass into rivers or water courses from which the
drinking water supply is obtained. Five grains of good
chloride of lime is sufficient to sterilize a gallon of bad
effluent. A sample of good chloride of lime should yield
about 33 p. c. of available chlorine.

When newly started the work of the tank should be gradu-
ally pushed on and it takes about six months to give a satis-
factory effluent. In all tanks the quantity of sewage must be
in proportion to the number of bacteria, and if more
work is thrown on the organisms, they cannot do their work
properly with the result that the efluent falls off in quality
and gives off fecal smell. It is believed that the presence
of urine hastens the septic action. Two points are to be
considered before starting a septic tank—firstly the question of
water-supply and secondly what is the best way for getting
rid of the effluent.

The advantages of this method of disposal of nightsoil over
the trenching system have been claimed to be as follows —

(1) It is sanitary,

(2) The installation can be worked equally well in dry as
well as in wet weather and is not upset by floods.

(3) The whole of the sanitary imperfections of trenching
grounds, such as filling the trenches too full of nightsoil,
breeding of flies and many others, disappear.

(4) On the whole it is cheaper in the long run,

Aqua Privy.—The “Aqua” privy which is the invention

I3






BIOLOGICAL DISPOSAL OF NIGHTSOIL 00

of Mr. Griffin, Assistant Sanitary Engineer, Bengal, is designed
to conform with the customs and prejudices of Eastern peoples.
The offensiveness and danger of the hand-removal system is
well known, and its cost is considerable, amounting in a muni-
cipality of, say, 11,000 inhabitants to some Rs. 10,000 a year.
In the “Aqua” privy system the nightsoil goes straight into '
a small septic tank under the privy seat. Therein, by septic
action, some go per cent. of it is liquified, so that the tank
only requires emptying at such long intervals as a year or so.
Thus the cost of clearing is reduced from Rs. 10,000 a year to,
perhaps, Rs. 1,500. The privy consists of a cylindrical tank
having a drowned outlet, and a separate upper piece with
which is embodied the “seat” or foot-rest. The floor is fitted
to a groove in this upper piece, and any sort of superstructure
may be erected over it, consistent with decency and con-
venience. Fig. 33 shows a complete privy. An essential feature
is that the tank must be watertight, and this is successfully
and economically achieved by the use of reinforced concrete.
The capacity of the present design is arranged for the use of
from four to six pzople, but larger capacities can be designed
as required. The tank is filled with water before use com-
mences, and in addition to the nightsoil and urine going into it,
a certain amount of water has to be added, as described later.
There is a small amount of effluent fluid from the overflow to
be dealt with, but this is so small that it can be allowed to
soak away into the ground round about, or, in the case of con-
gested areas or privies near wells, it may be collected in a
vessel and disposed of near at hand, or may be passed into a
pucca drain, provided the same is properly flushed It also
has good manurial value when used for watering ‘gardens, etc.
A small ventilation pipe is fixed from a hole in the upper
piece to the outside of the privy.

The invention is put forward in two forms—

‘1) The open top.

&
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maggots. It is therefore recommended for use,in the hills,
where maggots do not give trouble. Ablution water is
allowed to fall into the privy, and in addition a bucket or two
of water a week must be added. In cases where ablution
water is not used, a corresponding amount of additional
water must be added.

The second type may be used anywhere. In this a funnel
dips down into the water. It is closed at the bottom, but
has two openings at the sides 21" below the water-level. The
excrement drops into the water in the funnel, and is then
flushed into the interior of the tank by dashing a small bucket
of water into the funnel. There is then no exposed surface
of nightsoil, no smell, and no danger of breeding maggots.
The best way is for the user to bring sufficient water with
him to do this flushing in addition to his ablution, otherwise
the sweeper may be called to flush. To this, however, there
are two main alternatives which must be considered, and it
will be seen that even when the privy is neglected, no harm
results, First, the users bring only their small quantity of
water sufficient for ablution, and the services of the sweeper
are called in once or twice a day to clean the funnel and
fAlush it with a bucket of water. This is a fairly satisfactory
arrangement in that the nightsoil is not exposed for long and
the breeding of maggots is prevented. The second alternative
is that the sweeper is not called in regularly, and the funnel
is left unflushed for more or less long periods. No very
serious disadvantages, however, follow from this, provided
ablution water falls in to keep up the septic action. For
fresh nightsoil is continually pushing the old nightsoil (in
which flies’ eggs may have been laid) through the trap into
the tank, and although maggots may be living there, they are
imprisoned within the airtight space under the seat, and flies
which hatch out are soon asphyxiated. It may be argued
that flies are liable to pitch on the exposed nightsoil and then
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- When, however, the number of privies for the household or
community to be served rises to seven or eight, it may be
more economical to build a tank 7z sifw of the required capa-
city, provided materials and skilled labour can be locally
obtained.

A section of a design prepared by the inventor on these
lines is shown in Fig. 35. [Its capacity is about 760 gallons with
three seats, sufficient for the daily use of 50 persons. In such
a latrine, more careful arrangements must be made for the
disposal of the effluent. To use it for irrigating a garden is a
very good system. The working cost consists of the wages
of one bhisti and one sweeper. The bhisti carries water from
the nearest tank or other source of supply and fills the storage
tank. From thence users take their ablution water, and the
sweeper takes the water required for cleaning and flushing
the seats by hand.

[t will be at once obvious that the “Aqua” system meets
the needs of an enormous class in India, and the fact that it
has been already tried and proved by some of the most ex-
perienced sanitarians in India is evidence of the merit of its
claims. Dr. Bentley is of opinion that it is superior to the
ordinary service privy and thinks that the use of the “Aqua”
privies will greatly minimise the chances of infection from
cholera and typhoid fever, and that they will prove an almost
certain preventive of hookworm infection.






DISPOSAL OF SULLAGE 10§

as to carry off solid filth and prevent deposit and soakage of
fluid; weeds and grasses grow on the sides and in the bed of the
drain, rats throw out heaps of earth by burrowing and during
the rains the villagers frequently obstruct the flow of water
by dams or traps to intercept fish. These roadside surface
drains are also obstructed by erecting projections (culverts
and bridges) which are often of too great a length to permit of
proper cleansing and used for latrine as well. The conse-
quences of such a practice are obvious ; they form suitable
breeding grounds for mosquitoes, and pollute both the soil and
atmosphere and any neighbouring water supply by percola-
tion. Such obstructions should be removed or reduced to a
minimum by making the culverts as narrow and as far apart
as possible.

If any existing projection interferes with the proper
cleansing of the drains the owner should be served with a
notice to remove the obstruction, and when a drain passes
underneath the road, arrangement must always be made for
readily exposing portions of it, as by leaving apertures
guarded by lids or doors, for cleansing. A record of all
such structures should be kept in the office showing how
long they have been in existence, whether or not any proper
arrangement for cleaning the drain can be made without re-
moving the culverts or bridges, whether the culverts can be
allowed to stand on certain conditions to be imposed on the
owners, and whether or not any compensation should be
awarded in case the removal of the projections be found
necessary as demolition of them would give rise to very great
opposition. Very often a strong iron plate will be found to
be a good substitute for a masonry culvert for covering up
such drains as it can be easily removed.

As weeds and other small plants growing on the bottom
and sides of a Awutcha drain materially impede the free flow of
its contents coolies should be engaged to remove them as

14
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country and terminate in the paddy fields or marshy lands,
which ordinarily remain full of water during the rainy season
and sometime after. During all this time the village drains
remain more or less full of water and thus keep up that
saturation and humidity of the subsoil and foundations so
detrimental to the health of the people.

Besides the Awfcha drains there is another variety of
drain known as Awlcha-pucca drain which is generally used in
Bengal. This type of drain, though inferior to the pucca or
masonry drains, is satisfactory, and with proper attention lasts
for a long time.

All such drains should, whenever possible, be replaced by
pucca or masonry surface drains. These should be rendered
absolutely waterticht by cementing, or be constructed of
non-absorbent materials, z.¢. channelled stoneware or Indian
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Fig. 36 Glazed stoneware V-shaped Surface Drain Pipe. (Civil and Sanitary
Engineering Co., Calcutia.)

Fig. 37 Glazad stoneware Half-round or Surface Drain Pipe. (Civil and Sanitary
Engineering Co., Calcutta,)

patent stone pipes etc. They should always be properly
devised and graded, and flushed and cleaned daily by employ-
ing an adequate staff of sweepers. The most suitable form
for pucca surface drain is the egg-shaped one with the small
end of the egg downwards. Such a drain can be completely
flushed and cleaned with a brush and a small quantity of
water supplied by a bkisti or waterman from his bag, but
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watertight masonry tanks containing materials like broken
Jhama (vitrified brick) having a large number of pores or air-
spaces in it. Certain micro-organisms known as the wrobic
organisms grow and develop in these pores in the presence of
oxygen (air) and help in the purification of the sullage during
its passage through these filtering materials, The final effluent
that comes out looks somewhat dirty but inoffensive, and as
it has a high manurial value it can be utilised for rejuvinating
cultivated lands, grass-fields etc.

Such filters have been used with satisfactory results at
Howrah and Ranchi. In both these places the sullage from the
carts is first discharged into a sump from which it is conducted
through an opening at the bottom to masonry settling tanks
attached to it. There the liquid is allowed to remain for an
hour or more, so that all the grosser suspended particles fall
to the bottom while any floating substances are removed.
The precipitate is later on collected and trenched. The
partially clarified sullage is then allowed to pass into an
empty space underneath the false bottom of the main filter,
composed of broken jhama about 18 inches in depth and
becomes purified during its passage upwards through these
filtering materials by the activity of the arobic bacteria. The
effluent, which is still foul and nFFensil_.re, is further purified by
passing it over an wrating trough and then again through
a series of subsidiary filters. The upward system of filtration
is always adopted, and the filter works automatically under
the force of gravity. The final effluent is turned on to land
where grass or vegetables are grown. The Howrah filter deals
with about 20,000 gals. of sewage daily and requires a grass
bed of about 5 bighas, and the yield is about 6 maunds of
dhoob grass per 100 sq. ft. annually. The work of such
filters should always be gradually pushed after first starting
them in order to allow the organisms in the pores of jhama
time to grow and develop. If a large quantity of sullage






CHAPTER ;IX
CONSERVANCY ARRANGEMENTS IN FAIRS AND MELAS.

Before any fair or mela is held the probable number of
pilgrims should always be carefully estimated and the con-
servancy arrangements made accordingly. The number re-
quired for the conservancy establisment, i.e., sweepers, methers
and carters, latrines, vehicular plant and other appliances, should
not only be in proportion but the authorities must also keep
themselves ready to meet the requirements of any probable
increase in the number of pilgrims. The latrines should be of
the trench variety, separate for men and women and properly
screened. Such latrines should be dug in selected sites, suitably
distributed and each user instructed to com pletely cover up the
excreta after each visit with some loose earth which should
be stored within the latrine enclosure. Sweepers should be in
attendance there with shovels and spades for covering up or
digging trenches and also for sweeping the mela ground. .

It is better to dig trenches about 25 feet long, 8" to 10"
wide and 114’-2" deep and to enclose them properly by
bamboo mats. Such a trench should be divided into eight
cubicles—each measuring about 3' x4 —by partitions made
of mats. In each cubicle, if the sides of the trenches are
loose, wooden planks should be placed across the trench for
the users to sit. The entrance should be away from the mela
side. If necessary small separate trenches for rich and
respectable pilgrims might be made and the cost for their upkeep
realised from the users. Pits for dumping all sorts of rubbish
may be made near the latrines. The body of any animal
dying at the fair should be carted away from the mela ground
and buried with its skin intact in a bed of lime or burnt.












CHAPTER L
PRELIMINARY REMARKS.

Every municipality is required to maintain a sufficient
number of animals for properly carrying on the work of the
conservancy department. Cattle (bullocks and buffaloes) are
universally used, but big municipalities employ ponies or
- horses in addition. In certain parts of India, e.g., the United
Provinces and the Punjab, donkeys and mules are also
employed for removing refuse especially from the narrow
streets and bye-lanes. Horses or ponies are to be preferred to
horned cattle, as they make more trips, work quicker and
draw better, last longer with ordinary care and much less
subject to diseases; but their upkeep is rather costly. Mules,
though strong and quick workers, are troublesome and vicious,
They are apt to fight with each other and also to bolt with
the carts. They are not well-fitted constitutionally for work
in a damp and hot climate like that of Bengal.

Buffaloes, though strong and hardy, are slow, lazy and
troublesome, but they can pull heavy loads. They are usually
employed in the municipalities for drawing heavy nightsoil
carts having a capacity to hold about 100 gallons each, and
in Calcutta for the big refuse carts. A buffalo, if unruly, is
dangerous and should be got rid of. The cost of their feed
is about 50 per cent. higher than that of bullocks and
the amount of work they do is generally twice as much. The
annual loss of animals from death and disablement may be
estimated at one-fifth of the total stock, but this percentage
may be appreciably reduced if the animals are well fed and
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about veterinary science and should call in a qualified man
when any difficulty or doubt arises. :

Duties of the Gowkhana Superintendent.—The
Superintendent or the officer in charge of the Gowkhana or
cattle-yard should always work in co-operation with the con-
servancy staff. He is personally responsible for the proper
management and cleanliness of the cattle-yard (including the
carters’ quarters), the proper feeding of the animals, the
maintenance of discipline and efficiency among the staff, the
distribution of work and the arrangements for fodder. He
should look to the cleanliness of all the carts and examine
them on a fixed day in each week. He should also see that
all harness, whether in use or in store, are kept carefully
greased and in good order. All trifling or minor ailments
of the animals may be treated by him, but he must at once
report any outbreak of infective diseases to the authorities
and segregate immediately all the affected ones. He may
also at times be required to purchase animals, so it is neces-
sary that he should be able to select healthy and young
animals. He should maintain, among others, the following
registers : —

(1) Register of animals (live stock).

(2) 7 » Ssick animals.
(3) " ., carters,

(4) i i carts

(5) ? , accounts.

(6) A list of saddlery, baskets etc.

Gowkhana or Cattle-yard.—This should be centrally
located and properly constructed. A gowkhana should
consist of ;

(1) Stalls both for horses and cattle (e, stables and
cattlesheds).

(2) A harness godown,

(3) Fodder and store godowns,
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tiled or corrugated iron roof with a straw ceiling is to be
preferred, as it is cheap, strong and lasting. The height
of it from the tie rod to the floor should be at least 8 feet.

The door should permit of easy ingress and egress, and
the ventilation arrangements should be such as to allow
the admission of good air below and the escape of foul
air above. All windows should be placed above the head of
the animals and opposite to each other.

The drain or manure channel should be at the back of the
animals, and run through the entire length of the shed.
[t should be about a foot wide and 6 inches deep and made
either of masonry thoroughly plastered with cement or of
glazed stoneware channelled pipes with a decent fall. The
vat should be at a distance of 5 or 6 feet outside the stable
wall and constructed of masonry—its inside being thoroughly
coated with a thick layer of good cement so as to render
it absolutely moisture-proof. [t should be of sufficient size to
hold all urine and washing for about 24 hours ; usually 13}
cubic feet of liquid filth is estimated per head of cattle.
It should be protected from rain water by a lid or roof and
all surface washings should be prevented from entering it by
raising its sides a few inches above the surrounding ground
level. All dung should be removed to a manure pit, also
made of non-absorbent materials, at a few feet away from
the shed, and deposited there until taken away for final
disposal. Both the vat and manure pit should be cleaned daily.

The feeding troughs are best made of masonry without
any angles or corners. They should be of convenient size,
circular or oval and are very economical, as they are not
readily broken and also easily cleaned. Any cracks in them
should be immediately repaired. Wooden troughs absorb
moisture and rot very soon, and on account of the joints and
crevices they cannot be satisfactorily cleaned and so become
productive of nuisance ; moreover, the animals (bullocks espec-
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no dribbling of saliva from the mouth or escape of mucus or
pus from the nose. He must be playful and will resent any
sort of rough or unkind handling. He must switch his tail
and remove flies and other insects from the body by shaking
his skin, but there should be no trembling of muscles as the
trembling of some of the muscles is an early sign of
rinderpest or cattle plague. He should eat and drink readily,
ruminate his food well, mix freely with his companions
breathe easily (15-18 per minute) and have a pulse beat of
40-50 or even 60 per minute and temperature of 100°-101°F,
He should not be lame and indifferent to surroundings. The
lining membrane of the mouth, nostrils and eves will be light
red, the urine pale yellow and the dung soft and areenish-
vellow in colour,

The respiration of an animal is counted by standing on its
side and placing the palm of the hand on the flank. The
temperature is ascertained by means of a clinical thermometer,
the bulb of which is introduced into the rectum after drawing
the tail on one side. Half a minute or a minute thermometer
should be used. The pulse is usually felt on the inner side
of the lower jaw bone. In a healthy horse the pulse beat is
about 40 per minute.

Points in a Good Bull.—A good bull should have a
deep and round chest, strong shoulders, thick and long legs,
large and strong joints, prominent and intelligent eyes, large
face, broad forehead, short and stout neck, long and fleshy
dewlap (loose portion of hanging skin below the neck), large
hump and broad back. The quarter should be drooping and
feet quitehard or flinty. He should not be very mild, as mild-
ness is characteristic of laziness. A bullock is a castrated bull.

Aging an Animal.—The age is judged by the teeth.
It is customary to judge it by the incisors or the cutting teeth
in front of the mouth as they are more easily examined, The
completion of dentition marks the age of maturity when the

16
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The teeth in cattle are all shaky. Bullocks and buffaloes
when domesticated live up to about 15 years and in wild
state to about 20.

In Calcutta when new animals are bought for conservan-
cy work the following particulars are attended to :—

(@) Ponies—The age should be from 3-8 years. They
must be big-boned, straight-limbed and sound : the cost is
Rs. 130/- and the height from 12-2 to 13-3 hands.

(6) Bulls must not exceed 6 years and must stand at
least 42 inches at the wither.

(¢) Buffaloes must not be less than 6 years old and must
stand 51 inches high at the wither,

Harnessing.—Bullocks and buffaloes require little
harness. If collar is used it should just fit the neck. The
yoke should be quite smooth to prevent the neck from being
galled and any roughness should be removed by rubbing
with sand paper or any sharp-edged thing such as broken
glass, knife etc.

Shoeing of Cattle.—Shoeing is the attachment of a
metal plate to the under surface of the foot to protect it
against any extra wear and tear. Animals only require to be
shod on all the four legs when they move on hard surfaces
and have hard work to do, ¢. g, drawing or carrying loads, or
else they may only be shod on the front two legs which carry
the brunt of the weight. In the wild state the growth balan-
ces the wear of the hoof, but when domesticated and worked
the wear is greater than the growth, hence the need for shoe-
ing. While shoeing, caution should be exercised in not in-
juring the sensitive structures inside the horny hoof,

Preparation of the Foot for Shoeing.— The nail or
hoof grows at the rate of about a quarter to a third of an inch
per month and as a result the foot becomes mis-shaped and
the shoe projects out. Hence the nail requires to be scraped
and the shoe changed periodically. The object for preparing






CHAPTER 11

FEEDING OF ANIMALS

Food is anything, which, when taken into the system, goes
to build up and repair the tissues of the body and also to
produce energy. The principles of feeding are determined
by the anatomy of the digestive system and the use to which
the animal is subjected, i. e, whether for the production of
energy, flesh or milk. The food must suit the requirements ;
it must be good, wholesome, plentiful and palatable. It
should be properly prepared and given at regular intervals,
In short the principle for feeding animals is to obtain the
highest result with the lowest possible cost.

The quantity of food varies with the size of the animal
and the nature of work it does. The food should be given
an hour or so before the animals are taken out for work ; the
stomach should not be fully loaded as it would then interfere
with respiration. The food should always be given at fixed
hours two or three times a day, and any changes in the diet
should be gradually introduced. Animals should be watered
at least half an hour before feeding. The conservancy
animals should be watered at 4 in the morning, provided with
food about half an hour later and then taken out for work at
about half past five. It takes an animal about half an
hour to take its food.

There are various articles of diet but only the principal
ones are considered here.

First of all come the grasses which are divided into two
classes viz :—

(1) the matural grasses, i.e., those belong to the Natural
Order Gramine (the grass order) ;
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on the amount of grain given. The best time to give hay is
the night when the animals can chew it at pleasure Grass
for hay should be cut when in flowers and just before the
seeds are formed, it should then be dried in the sun for 2 or
3 days.

Straw consists of the dried stalks of rice (Orpza sativa),
wheat (Zriticum sativum), oats, barley (Hordewm vulgare),
maize or makkai (Zea mays)etc. It is used for fodder as well
as bedding for animals. [f intended for feeding animals it
should be cut before the plant is too old, otherwise it will be
innutritious.  Oat straw is somewhat short in size but good for
horses, while the straw of rice and millet (Joar—Andropogon
Sorghum) is largely used for feeding cattle. The average
daily allowance for cattle is 10 to 20 seers according to size.

Good straw should be long, clean, yellow, not much
broken, with a sweet taste and agreeable smell. It is useful
for bulk and when chopped short and mixed with grains, 7. ¢,
crushed oat (Pennisetum typhoideunt) or gram (Cicer auric-
tinum) prevents bolting (7 e swallowing without mastication)
and induces chewing. :

The following are usually called concentrated foods
as they contain a large amount of nutrition in a very small
CcOmpass. i

Grains.—The principal ones used in India for feeding
animals are :— '

(1) Oats.—They are largely used in Bengal and nor-
thern India for feeding horses and are superior to all other
Indian grains. They may be given whole” but are best given
crushed salone or mixed with other grains or straw. The
average daily allowance is from 4 to § lhs. and when mixed
with other grains an equal quantity of oats should be
deducted,

Good oats should be at least one year old, plump, short
and hard, and rattle when poured into the manger. They
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The average daily allowance is from 2-4 Ibs. along with
other food. )

(5) Wheat (Zriticum sativum) is very indigestible and
should not be given to horses. [f no other grain is available
it should be well parched before being given.

The daily ration is from 2 to 4 pounds.

Bran or Bhusa is the outer covering of wheat. As com-
pared with mill-bran ckakki or hand-made bran contains a
large amount of flour due to imperfect grinding. It is an
ideal food for horses, being rich in nitrogenous rnaterials,
Bran should form part of the feed of all animals as it gently
stimulates the liver and bowels. Good bran should be free
from dust and have a pleasant odour and yellow tinge, and
when rubbed between the fingers should whiten them slightly
with the flour it contains. Fraudulent dealers often adul-
terate it with sand or saw dust. It should not be given in
large quantities as it is liable to ferment and produce
flatulence. : :

The daily ration is from 14 to 2 seers.

Bran Mask is an excellent ordinary sick diet and is also.
beneficial for hard-working animals, especially horses. It is
prepared by sprinkling 1 or 2 seers of bran ‘in some (about
4 gallons) boiling water till it becomes quite soft and adding
one chittack (2 ounces) of salt. The mash is then covered up
and given to sick animals when cool both in the morning and
evening and to hard-working horses only once a week, |
- (6) Rice or Paddy (Oryza sativa) is largely used in
Burmah for feeding animals. It contains a large amount of
starch but is deficient in fat and nitrogenous substances and
so requires to be combined with bran or gram. It is an
useful sick diet for cattle and given as rice Awunji or gruel.
Rice forms a thick cake in the bowels of horses even if masti-
cated. It should be given with husk in order that horses
would masticate it and also for stimulating the bowels,
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producing butter. Linseed oil cake is superior to others and
used for feeding cattle ; horses do not require it. Mustard
oil cake can be given to working bullocks but not to milching
cows as it spoils the milk by imparting a mustard-like odour
to it. It should not be given moistened with water as this
sets up fermentation, but spread in small lumps on the top
of the food. The average daily allowance for cattle is from
14 to 1 seer.

Roots.—Those generally used such as carrots (Dawcus
carrola), turnips ( Brassica rapa), radishes (Raphanus sativus),
ete., are very good for horses and also for sick and convalescent
animals. They help the regular action of the bowels, increase
the flow of urine and are a skin tonic. They should be sliced
before being given to the animals to prevent the obstruction
of the gullet or food-pipe.

Feeding Cattle (Buffaloes, bulls etc.).—The cattle are
generally fed twice a day, 7Ze. morning and evening. Bulk is
important in feeding cattle as their stomach is of large size.
The daily amount of food necessary for an ordinary-sized
working bullock is as follows :—

Gram st 114 Seers

Mustard oil cake cophnr 2n cER

Bran 1.9 S 1T S

Chalf oy e 2 SEErs

Straw or hay ... ... 0 seers (toensure bulk,

the strips of straw
* should be 3" to 4”

long.)
Salt . o 1 chitack
Water o cad libitum

Divide the ration into two meals for morning and evening.

Reduce straw proportionately in case of natural grazing.

Idle bullocks should graze all day long or else have 8
seers of green grass or 10 seers of straw but no grains,
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The after-treatment consists in keeping the wound quite
clean by syringing it daily with any antiseptic lotion, ¢.¢., per-
chloride of mercury (1 in 2000) or carbolic lotion (1 in 100),
to prevent the underlying structures from being affected as
the horn communicates with the nostril through holes, until
the sore heals up. Permanganate of potassium solution or
decoction of weem (Azadirackta [ndica, Jussien ; Melia aza-
dirvachta, Linn.) leaves may also be used for washing the
wounds. ' %L ' :

(3) Displacement of Patella.—The knee-cap or the
patella slips out of its position (7 e. the stifle joint) when
the animal yoked to a cart moves upon uneven surfaces. The
limb goes back and the toe touches the ground. The animal
goes lame and drags the foot as it goes.

The treatment consists in replacing the patella into proper
position by gentle and steady pressure of the palm of the
hand and giving rest to the animal for about a month. The
displaced bone can also be set back by making the animal
swim. The affected part and its surroundings should be
blistered with red iodide of mercury ointment (1 in 12) to
ensure proper rest. The displacement is apt to recur and the
animal may not afterwards be fit for heavy cart work.

(4) Dum Dum Sore.—These are peculiar small warty
agrowths which appear on the upper part of the neck of cattle,
chiefly in Bengal. The disease is particularly prevalent in
Calcutta and Dum- Dum, hence the name. Their exact
nature is not Im;;rv_{*n but they are troublesome and difficult to
cure. They usually originate from dirt and spread from one
animal to another chiefly through the agency of crows,
 Treatment—Remove all growths by a flat dull-red
firing iron and subsequently apply carron oil prepared by
thoroughly mixing equal parts of lime water and any. bland
oil, e. g, linseed oil, cocoanut oil, olive oil etc.,, for about a
week and then paint the part with tincture or liniment of
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a little opium, as in the following prescription, can with advan-
tage be applied in the early stage to lessen pain.
Take of :—

Sugar of lead (lead acetate) oo 2drams
Tincture of opium vor 2 drams
Water ... [ pint

Make it into a lotion and apply continually over the painful
area by moistening a pad of clean rag with it. ]

Give rest to the animal and remove shoes, if any.

When the acute symptoms pass away, 7. ¢. when the heat
subsides but the swelling of the part_remains, apply a blister
of red iodide of mercury (1 in 8-16 according to the necessity
of the case) which should be kept on for about 6 hours, [f
no benefit is derived from one blister another may be applied
after a month. Firing is also good for chronic sprains of
ligaments and tendons.

(6) Wounds.—These are generally caused by badly
fitting saddles, falls, treading on sharp and pointed objects,
blows from blunt objects and instruments etc., and usually
involve the muscles and tissues beneath.

Treatment of wounds—A clean cut wound generally
heals up by the union of its edges when these are held
together either by stiches or by tight bandages. When the
edges cannot be so approximated the wound heals up by
granulation, 7. ¢. by forming new tissues from the bottom and
sides. A healthy or granulating wound should be of flesh
(7. e. bright pink) colour without any matter discharging from:
it and with a whitish edge surrounding it. Nature repairs a
wound when it is kept thoroughly clean. Bleeding should be
stopped by tight bandaging above and below the wound, or
by applying a pad soaked in carbolic or perchloride of mer-
cury lotion on the bleeding spot and bandaging it firmly and
evenly. Dull-hot firing iron may also be applied to the
mouths of the divided vessels to stop bleeding, while large
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The symptoms are pain in the belly, restlessness, constipa-
tion, or diarrhoea if the animal is fed on fermented food or
fed improperly, and ineffectual efforts to urinate. If the pain
is severe the animal looks to the side of the belly and moves
in a circle and even kicks his belly with his hind feet.

Treatment.—Foment the abdomen and give an enema
of soap and warm water or a purgative combined with Indian
hemp (Cannabis sativa), tincture opium (1—13 oz.) or bella-
donna. Starve the animal for a day or two and when the
animal is convalescent give the following tonic mixed with
the food daily :—

Aniseed (Foeniculum Vulgare) ... st den
Chiretta (Swertia Chiretta) et A
Cardamom (Elaichi) (Amoneum Cardamomunt) 3 drs.
Omun (Ajwan) (Ligusticum Ajwan) S g ki

In mild forms of flatulent colic thirty drops of oil of
pimento in half a pint of thin gruel and repeated every 4
hours may be given with advantage.

(9) Tympanitis or Hoven.—It is the distension of
the first stomach or rumen with gas caused by the fermenta-
tion of food in it generally due to feeding the animal impro-
perly or irregularly, e.g., on rotten and decomposed food, such
as oversoaked gram, bran, oil cake, large quantities of green
grass etc,, or from want of tone of the stomach walls, The
swelling is noticeable on the left flank and gives a hollow or
drum-like sound when tapped with fingers. The animal
remains standing as it feels pain on lying down, becomes
very uneasy, pokes its head straight out, does not feed
or ruminate, kicks its belly and grunts from pain. There
is difficulty in breathing which becomes more and more
marked as the distension of the belly becomss oreater until at
last the animal falls down and dies of suffocation. In acute
cases the duration of the disease may be from one to three
hours, while in others 8 to 12 hours.
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In this disease there is frequent and inordinate passing of
watery motions, sometimes streaked with blood, with or with-
out griping. It is usually caused by the ingestion of unwhole-
some forage, acrid herbage or foul water, It may also be
due to exposure to great heat, or to the presence of intestinal
parasites.

[t is not always necessary to give medicine. Remove the
cause, change the diet and water and the symptoms may
disappear. If it is due to errors of diet give a mild purgative
such as 10 ounces of castor oil with 6 ounces of linseed oil and
repeat if necessary. In severe cases the animal should be
fed only with rice gruel, and if there is much pain the
abdomen should be fomented and the animal given an ounce
of subnitrate of bismuth night and morning either alone or
mixed with 1 to 2 drams of powdered opium. |

[t is important to feed the animal with food like boiled
rice and other demulcents that will be easily digested and
soothing. Bamboo leaves are good. '

The stools should be carefully examined for intestinal
parasites or their eggs, and if any is found the animal must be
given something that will kill the worms, e. £ 2 ounces of oil
of turpentine with a pint of linseed oil, after starving it for
about 12 hours.

(12) Sunstroke.—This is due to pressure of the collar
or harness, or hardwork under hot sun during damp and
muggy weather.

The symptoms are: a sudden reeling gait and the animal
generally falls down, frequently quite paralysed.

The treatment consists in protecting the animal from the
sun and in applying cold water or ice to the head and spine.
The animal is to be kept as quiet as possible. When the
animal comes round, give a purgative and soft food for a
few days.
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germs had gained admission into the system. Various preven-
tive means,—e.g., hygienic measures, medical prophylaxis and
immunisation,—are adopted, but of these the last named one
is the most important and may be attained in two ways : (1) by
inducing a modified form of the disease, and (2) by injecting
anti-serum. Immunity obtained by the first method is of long
duration, while that by the second one is of short duration—
lasting only for a few weeks to perhaps as many months.

Repressive measures become necessary when an outbreak
of any infective disease, especially of a dangerous nature,
appears in a locality. All such measures should be very prompt
and energetic in order to control and stamp out an epidemic.
The repressive measures consist principally of (1) notification,
and (2) isolation or segregation.

The last named measure is very effective when properly
carried out. To do this the animals should be divided into
three lots, viz., the affected, the suspected (ze the contacts)
and the healthy, and each group along with its attendants,
watering and feeding utensils, clothing, bedding, etc., should
be kept separated for about three months or until all
danger is over. The distance between the different groups
should if possible be considerable (about 200 or 300 yards)
so as to exclude the chance of any communication, and
if there is a prevailing wind the healthy should be placed
to the windward and the suspected and the sick to the
leeward side. In rural areas where ample land is available
the best thing to do is to allow the sick to remain in the
infected area and to remove all others at a reasonable
distance outside the village on some dry suitable spot. The
place or shed where the diseased animals are located should
be enclosed by a strong fence, and no forage, water, litter,
clothing, etc., should be taken outside the fence. Dogs should
not also be allowed to go to the place as they may carry the
infection to the place where the healthy stock is kept. Animals

19
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with some antiseptic lotion, such as perchloride of mercury (1
in 1000), eyllin (1 in 200), chloride of lime (1 in 30), etc. All
doors and windows may be treated in the same way or
painted with boiling tar. Iron utensils should be disinfected
by thoroughly washing with cyllin or phenyle lotion. Earthen
vessels must be destroyed and wooden ones thoroughly cleans-
ed and disinfected. The doors and windows of the infected
shed should be kept open for a month or so in order to allow
the natural disinfectants, viz., the sun and the air, to play their
part. Sheds or huts which are made of straw and can be
readily constructed at a very small cost should better be dis-
infected by fire when vacated by the sick animals. All cloth-
ing belonging to the patients and attendants should be
thoroughly boiled for an hour or soaked in some disinfectant
solution for a few hours. All convalescent animals should
be well washed with warm water and soap or in some weak
antiseptic lotion, such as carbolic, phenyle or izal, prior to
their removal from the infected shed.

Common Disinfectants.—The disinfectants (4. ., subs-
tances that destroy disease-producing germs) most commonly
used are :

Perchloride of mercury lotion (1 in 1000) prepared by
taking half an ounce of corrosive sublimate, one ounce
ol strong hydrochloric acid and three gallons of water,
This is very efficient and cheap as it costs only a few annas.
[t should be kept in glass, wooden or earthen vessels as metal
ones are corroded by it. A little colouring material, such as a
grain of aneline blue, is usually added to the lotion in order te
give it a distinctly blue tint that cannot be mistaken to pre-
vent accidental poisoning, as ordinarily the solution is as
colourless as water. The hydrochloric acid is added to over-
come the relative inertness of the perchloride in the presence
of albuminous substances such as dung, blood, etc.

Cardolic acid lotion (1 in 20 or 40) is prepared by simply
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domestic and wild, which chew the cud, but the bovine species
(2., the bullock as a class) is more liable to it. This disease
is more prevalent during the spring than in any other season
and depends upon the presence of an invisible and specific
poison which inhabits the blood and tissues.

The average period of incubation is from 4 to 10 days, but
it may be as long as three weeks which, however, is rather very
uncommon,

The disease runs a definite course which cannot be cut
short by remedial measures. As a rule one attack of it renders
the animal immune for several years against a second one.
The duration of the disease is from 24 hours to 12 or 16
days but generally 3 to g days.

The symptoms vary considerably in different outbreaks as
well as in different individuals according as the attack is
severe or mild.  The first appreciable symptoms appear about
two days after the onset of the fever.

At the outset the fever comes in with shivering accom-
panied by spasmodic twitchings of the muscles of the neck,
chest and hind quarters and costiveness, but in a day or two
a peculiar teetid diarrhcea supervenes followed by a fatal
dysentery. The evacuations are watery and mixed with
mucus and blood, so that the fceces look black or tarry, and
have a peculiar foul smell. The lining membrane of the
mouth is at first only congested and hot and rumination
becomes slow, but in a day or two peculiar ulcers appear
coated with yellowish or bran-like deposits chiefly on the
lower surface of the tongue. Sometimes eruptions appear on
the skin about the dewlap (the loose fold of skin hanging
from the undersurface of the neck), inner side of the thighs
and lower part of the abdomen. This eruption is considered
to be a favourable symptom. In the early stage the tempera-
ture rises to 105°F to 108°F, but when dysentery sets in and
the patient becomes exhausted it goes down below normal.
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kurchee seeds ( Wrightia antidysenterica) two ounces of each,
may also be given with advantage. But by far the best thing
to do is to inoculate the affected cattle with the curative
serum,

Prevention—When the disease appears very prompt and
energetic measures to suppress it after the method men-
tioned before should be taken. When the anti-rinderpest
serum is available all the susceptible animals should be
injected with it under the skin just in front of the elbow.
The dose should be regulated according to the breed, sus-
ceptibility and size of the animal, as well as to the nature (.e.
severity or mildness) of the epidemic and the standard
(strength) of the serum. For an ordinary-sized animal the
dose is about 5 c. c, while double of this dose is to be in-
jected if the animal is of bigger size (e. ¢, Hissar bullocks or
buffaloes) ; Sindhi cattle would require about 4 times whereas
English and other imported cattle about 18 times as much.
The serum should not be kept open and should be protected
from light and heat, and used always with antiseptic precau-
tions. After injection no segregation will be necessary and
the animal can be worked as this does not cause fever. The
protection thus afforded lasts for a season only.,

FOOT AND MOUTH DISEASE.

Synonyms —Aishoo ( Bengal ), Khoorpakha ( United
Provinces ), Mukhur ( Punjab), Khoorwa ( Bombay ) and
Moopaung (Madras).

It is an acute infective disease characterised by vesicular
eruption in the mouth and feet, and in cows also on the milk
gland or udder and teats. It affects chiefly the bovines, 7. ¢,
buffaloes, oxen, cows, etc,, and even man has become affected
from drinking the raw milk of cows suffering from the disease.
[t is present more or less in all parts of India throughout

20
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diarrhaea is not one of its symptoms, whereas diarrhaea and
dysentery are the invariable accompaniments of rinderpest.
Again in rinderpest the feet do not become affected, and the
eruption in the mouth appears on the lower surface of the
tongue and is covered by branlike deposits which are absent
in foot-and-mouth disease.

If the animal is properly cared for the fever disappears in
3 or 4 days and it recovers in 10 to 15 days with little loss of
condition. But when neglected complications as stated before
are liable to occur and death from blood poisoning usually
takes place in 10 to 12 days. The mortality is seldom more
than 2 to 3 per cent.

Treatment—The animal should be put in a well ventilat-
ed, clean and dry place and given plenty of water in which
some borax or nitre (half an ounce to a pint of water) has
been dissolved. The feet must be washed twice a day and
kept clean and dry and should better be bandaged up to pre-
vent flies from blowing the sores, One part of camphor mix-
ed with 4 parts of sweet or cocoanut oil may be applied to
the sores on the feet, or equal parts of powered alum and
charcoal may be applied as a dusting powder after the ulcers
have been cleaned of all dirt. In large outbreaks, where it may
not be practicable to individually dress and bandage the feet,
the affected animals should be made to walk both in the
morning and evening through a specially constructed trough
containing some antiseptic or astringent lotion, such as that
of phenyle, alum, borax, decoction of dadla, rnecen:, etc.

Throughout the treatment the diet must consist of only
soft green grass, and an abundance of thin rice gruel to which,
one or twice a day, two or three ounces of treacle and one
ounce of common salt may be mixed with advantage.

The measures recommended for the prevention and sup-
pression of the infective diseases should be rigorously observ-
ed as the disease is highly infectious.
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protected by injecting antiserum or vaccine —the former affords
a temporary, and the latter a long lasting, protection. Very
careful disinfection of the standings where the sick animals
have been kept is required. All suspected or infected pastures,
food and watering places should be avoided for about three
months.

Carcasses of animals dead of anthrax should be very care-
fully disposed of as they are a very fruitful source of infec-
tion. If not burnt they should be buried 6 feet below the sur-
face of the earth in a bed of lime. They must be buried in
tact and on no account the carcass should be cut or any part
removed, as the blood is highly infective being charged with
the germs. \When removing the carcass all natural openings
should be plugged with clay or cotton wool. The carcasses
should not be buried near water courses and the graves should
be dug in waste land.

HAMORRHAGIC SEPTIC/AEMIA.

Synonyms ——Galaphula in Bengal, Ghararwa in U. P., Gal-
ghotu in the Punjab, Avrcee in Bombay and Ruttamuttiram in
Madras.

Hamorrhagic - Septiccemia or malignant sore-throat is
a highly fatal infective disease due to blood poison. Young
animals are more frequently attacked and its chief victims
are the buffaloes and bullocks. It occurs principally during
the rains but specially after the Christmas rains, and is more
prevalent in lowlying land subject to periodical inundations.

The incubation period is long and may extend even up to
three months.

The symptoms are the appearance of a swelling usually at
the throat which rapidly increases and the animal breathes and
swallows with great difficulty. The swelling is hard, hot and
painful, and does not crackle on pressure. There is high fever,
flow of saliva from the mouth, purple discoloration of the
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and appears in the same places and at the same seasons with
great regularity. It occurs chiefly on swampy ground and
one attack confers permanent immunity:.

The cause is a microbe which gains admission into the
system probably through some minute wound in the skin,
generally of the leg and quarter, or the mucous membrane of
the mouth and other parts of the digestive system.

The average period of incubation is about 48 hours. The
disease has a very rapid course and generally ends fatally
in 1 to 3 days. The mortality is from 9o to 100 p.c.

The symptoms may be divided into local and general.

The symptoms are lameness followed by the appearance
of a gas-containing swelling or swellings on the upper parts
of the thighs and quarter which rapidly spreads to the neck,
shoulders and lower region of the chest. Sometimes there
is one swelling and in other times several which may join
together. The swelling is at first small and painful but rapidly
increases and in about 8 hours or so may attain an enormous
size, If it is now pressed it crackles as if blown out with air.
It is now quite dark coloured, cold and painless due to the
death of the part, and if cut much gas escapes and a sour-
smelling, dark-coloured fluid comes out."

The general symptoms are dullness, isolation, i.e.. keeping
aloof from its companions, trembling, high temperature and
increased and difficult respiration. The animal groans and
gets colicky pains,

The treatment is entirely preventive which consists in
vaccinating the susceptible animals with Dr. Holmes' pilules
called ‘black legoids” For their injection the tip of the tail
of the animal is preferred, as sometimes after injection certain
violent symptoms are produced and the animal can then be
saved by amputating the tail. The injection is given with
a special syringe. Disinfect infected stables, avoid suspected
pastures and watering places and burn or bury the dead.












APPENDIX A,

SECTIONs OF THE BENGAL MunicipaL Act (BEncAaL Act 111 oFf
1884) DEALING WITH SEWAGE, OFFENSIVE MATTER, RUBBISH,
PRIVIES AND DRAINS.

186. The Commissioners shall provide all establishments, cattle,
Establishments for re-  carts and implements required for the removal

moval of sewage, offensive ; ;
matter and rubbish. of sewage (a), offensive matter (#) and rubbish ().

Node. In every municipality one of the duties of the Commissioners
is to keep their own property, whether roads, drains or public con-
veniences, clean.

187, The Commissioners at a meeting may from time to time,
by an order as prescribed in Sec. 354, appoint the hours within which

Hours and mode of re. it shall be lawful to remove sewage and offensive
moval of offensive matler. — yatter in the manner in which the same shall
be removed, and may provide places convenient for the deposit
thereof, and may require the occupiers of houses to cause the same
to be deposited daily, or at other stated intervals, in such places,
and may remove the same at the expense of the occupier from any
house if the occupier thereof fails to do so in accordance with this Act.

(Section 187 deals with the sewage and offensive matter and sec. 18y
with the rubbish. Government has insisted on the extreme importance
of disposing of night-soil in a methodical and inoffensive manner).

188. See page 11.

18g. The Commissioners at a meeting may, from time to time,
by an order published as prescribed in section 354, appoint the hours

ol e i within which only every.uccupier of any house
point hours for placing or land may place rubbish on the public road
rubhish in public road. N ! i ;

adjacent to his house or land in order that such
rubbish may be removed by the Commissioners ; and the Commissioners
may charge such fees as they may think fit in respect of the

= — e ——— - -

ta) Sewage means night-soil and other contents of privies, drains and cess-
pools.— Fide Sec. 6, Cl. {17),B. M. Act.

(6) Offensive matter means dirt, dung, putrid or putrefying substances and
filth of any kind not included in the term “*sewage™.— Vide Sec. 6, Cl. (10).

(¢) ARubbish means broken brick, mortar, broken glass, kitchen or stable
refuse of any kind whatsoever not included in the term “‘offensive matter”, —
Vide Sec. 6, Cl. (14).
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217. Any person who, in any municipality—(r1) being the occupier of a
house in or near a public road, keeps, or allows to be kept, for more
: than twenty-four hours, or for more than such
gloceupier not remOving  chorter time as may be prescribed by a bye-
law, otherwise than in some proper receptacle,
any dirt, dung, bones, ashes, night-soil or filth, or any noxious or
offensive matter, in or upon such house, or in any out-house, yard
or ground attached to and occupied with such house, or suffers such
receptacle to be in a filthy or noxious state, or neglects to employ
proper means to cleanse the same, or
(2) keeps any public necessary without a license from the Com-
missioners under section 194, or having a license
mf::fl;*;’ﬂi{_;ﬂ“f*“““““h' fur a public necessary, suffers such necessary
to be in a filthy or noxious state or neglects
to employ proper means for cleansing the same, or
(3) being the owner or occupier of any private drain, privy or
Not keeping private drain, C€55P00l, neglects or refuses, after warning
eic., in proper order. from the Commissioners, to keep the same
in a proper state, or
(4) disobeys an order passed by the Commissioners under the provi-

Discheying order under S1ONS of section 199 or 199 A, or
gection 199 or 199 A,

(5) encroaches upon any road, drain, sewer, agueduct or water
; course by making any excavation, or by erecting
any wall, post or other obstruction,
shall, for every such offence, be liable to a penalty not exceeding
fifty rupees.
224. The Commissioners may require the owners or occupiers, or
the owners and occupiers, of any land within fif-
....?&"L'f.i‘ii“’é{‘f“m;‘l.ﬁ”“{; teen days, to repair and make efficient any drain,
i privy or cesspool, or to remove any privy or close
any cesspool which is situated on such land.
(Disobedience is punishable under section 271.)
225. Every person constructing a privy shall have such privy shut
out by a sufficient roof and wall or fence from the view of persons
passing by, or residing in, the neighbourhood ;
|y hivies muat be proper-  and the Commissioners may require any owner
or occupier of land on which a privy stands to
cause the same to be shut out from view as aforesaid within fift- en days.
(Disobedience is punishable under sections 266 and 271).

Erecting obatruction.
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(4) without the written permission of the Commissioners, digs or
makes, or causes or suffers to be dug or made,

Making excavations. any excavation, cesspool, tank or pit, in contra-
vention of the provisions of section 232, or

(5) makes or repairs a roof or wall with grass, leaves, mats, or

Making a roof or wall other inflammable meterial in contravention of
Sy ok the provisions of section 236 ;

shall be liable, for every such offence, to a fine not exceeding
twenty-five rupees.

271. Whoever, within a municipality, fails to comply with a requisi-
tion issued by the Commissioners under the provisions of sections 224,
e e Tt g
230, 231 or 238. CE ; e Ne

rupees, and to a further fine, not exceeding five
rupees, for every day during which he shall continue to make such default
after service on him of such requisition.

272. Wheoever, within a municipality,—

(1) without the written consent of the Commissioners previously

. obtained, makes or causes to be made, or alters
leaing bl ewara™®  or causes to be altered, any drain leading into
any of the sewers or drains vested in the Com-

missioners by this Act ; or

(2) constructs any branch drain, privy or cesspool contrary to the
directions and regulations of the Commissioners or contrary to the

SRR e e i provisions of t_his._ Act ; or, without the cfnnsem
to the orders of the Com- of the Commissioners, constructs, rebuilds or
- S unstops any drain, privy or cesspool which has
been ordered by them to be demolished or stopped up or not to be

made ;

shall be liable, for every such offence, to a fine not exceeding
fifty rupees.

320. In any municipality to which the provisions of this Pait (e

Part 1X) shall have been extended in the manner prescribed by sec-

tion 222, the Commissioners may issue a notice

e otice to be lsued bY - declaring that, from a date to be specified in

such a notice, they will maintain an establish-

ment for the cleansing of private privies and cesspools within the limits of

the municipality, or any part thereof ; and the Commissioners shall
make suitable provision accordingly.
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MODEL BYELAWS (SO FAR AS THEY ARE RELATED TO CONSERVANCY)
FOR MUNICIPALITIES UNDER SEC. 350 OF THE BENGAL
MUNICIPAL ACT (BeNcAL AcT III oF 1884.)

(Published August 1912.)
NUISANCES ON OR NEAR ROADS.

37. No person shall convey sewage or offensive matter by any
road otherwise than —
(@) in a closely-covered receptacle, of such description and pat-
tern as are prescribed from time to time by the Commissioners at a
meeting, and
(#) between such hours as are so prescribed.

Fine Rs. 10.
40. No person shall commit a nuisance by easing himself on or
within sight of any road.
Fine Rs. 10.
45. No person shall throw, deposit or discharge any rubbish

sewage or offensive matter into any river, stream, channel, tank or
well which is used by the public,

Fine Rs. 10, on a second or subsequent conviction Rs. so.

DISPOSAL OF SEWAGE AND OFFENSIVE MATTER.

56. No person shall deposit nightsoil in any place not approved by
the Commissioners for the purpose.

Fine Rs. 10 ; on a second or subsequent conviction Rs. 50.

57. No owner or occupier of any garden or agricultural land shall,
without the general or special permission of the Commissioners, cause
or allow any human excrement to be used for manuring in such garden
or land. .

§58. Any owner or occupier of any house, land or premises, from
which sewage or offensive matter is not removed by such owner or
occupier, shall give free access to the servants of the municipality for the

23
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PREVENTION OF NUISANCE.

75. Every owner or occupier of any land shall, within 48 hours after
service of a notice in this behalf from the Commissioners : —

(@) clear the land of dirt, dung, bones, ashes, sweepings and
nightsoil and other filth, and all other noxious or offensive
matter, and

(#) fence the land so as to prevent the commission thereon of
nuisances affecting public health, safety or convenience.

Fine Rs. 10; daily fine Rs. 2.

8o. When a urinal or latrine has been provided for any market,
no person shall satisfy a call of nature at any place within the market, ex-
cept at the urinal or latrine so provided.

Fine Rs, 10,

81. When places for the performance of offices of nature have been
provided by the Commissioners, no person shall satisfy a call of nature at
any other place outside private premises.

Fine Rs, 10

APPENDIX C.

SECTIONS OF THE PURI LoDGING HoOUSE ACT (BENGAL AcT 1V
OF 1871, AS MODIFIED UP TO IST JUNE 1908) RELATING TO
CONSERVANCY.

2. The Lieutenant Governor of Bengal is hereby empowered to

Appointment of Health 3PPOINt a Health Officer to control and direct

Officer. the sanitation and conservancy of the town of
Puri ($) and of the main lines of road leading
thereto.

24. Whoever deposits, or permits his servants to deposit any dust,

dirt, dung, ashes or refuse, or filth of any kind, or any animal matter,

T . or any broken glass or earth-ware or other rub-
epositing dirt, etc., in : i ; ; ;

highways and sewers, bish, in any public highway, except in such con-

: venient spots, and in such manner, and at such

hours as shall be fixed by the Magistrate with the assent of the Health

($) In places to which this Act has been extended under the Puri Lodging
House (Extension) Act, 1879 [Ben. Act II of 1879), s. 3, the name of the place
concerned is substituted for ** Puri” in sections 2 and 3.—5¢¢ Ben. Act 11 of 1879,
section 3.
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during which the default is continued after the expiration of fifteen
days from the date of service on him of such requisition.

4. Any person carrying nightsoil, or other offensive matter through
the town otherwise than in a closely covered receptacle shall be liable
to a fine not exceeding Rs. s.

5. Any sweeper neglecting to remove nightsoil from any part of
the quarter for which he is responsible once in 24 hours, shall be
liable for each omission to a fine not exceeding Re. 1.

9. « + * Sufficient latrine accommodation shall also be provided,
not being ordinarily less than two privies for men and three for
women for every hundred pilgrims. + #» =«

APPENDIX E.

MODERN RULES AS TO PRIVATE PRIVIES
AND URINALS.

(GOVERNMENT OF BENGAL.)
[Vide—Act I of 1884, Section 350 (C))

I. (1) No privy shall be placed in the space required by this Act to
be left at the back of a building—
(@) unless the total height of the privy does not exceed 11 feet,
and
(#) unless there is a space of at least 4 feet between the near-
est wall and the service aperture of the privy.
(2) No privy situated in, or adjecent to, a building shall be at a
distance of less than—
(#) six feet from any other building which is a public building,
or
(#) four feet from any other building which is, or is likely to
be, used as a dwelling place, or as a place in which any person
is, or is intended to be, employed in any manufacture, trade or
business.
2. (1) No privy shall be placed on any upper floor of a building...
3. (1) If there is no convenient access from a street to any privy,
the Commissioners may, if they think fit by a written notice, require
the owner of the privy to form a passage giving access to the privy
from the street.
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Provided that— :

(@) in the case of privies, the entire surface of the walls below
the platform shall either be rendered in cement or be made as
prescribed in clause () or clause (#) of rule 6.

8. The platform of every privy or urinal must either be plastered
with cement or be made of some water-tight non-absorbent material
as prescribed in rule 6.

9. Every privy or urinal situated in, or adjacent to, a building must
have an opening, of not less than three square feet in area, in one of the
walls of the privy, as near the top of the wall as may be practicable, and
communicating directly with the open air.

10. Every privy must be constructed in accordance with the following
provisions—

(@) the space beneath the platform of the privy must be of
such dimensions as to admit of one or two movable receptacles
for sewage of a capacity not exceeding one cubic foot, being
placed and fitted beneath the platform in such manner and
position as will effectually prevent the deposit, otherwise
than in such receptacle of any sewage falling or thrown
through the aperture of the platform ;

(#) the privy must be so constructed as to afford adequate access
to the said space for the purpose of cleansing such place
and of placing therein and removing therefrom proper recep-

. tacle for sewage ;

(¢) thesaid receptacles must be water-tight, and must be made of

- metal if their capacity is over half a cubic foot, or of well-
tarred earthenware or glazed stoneware if their capacity
is less than half a cubic foot :

(@) the door for the insertion and removal of receptacles must
be made so as to completely cover the aperture,

11. (1) If any privy or urinal erected or re-erected after the passing
of these rules is so constructed as to contravene any of the provisions
of this Schedule, the Commissioners may, by written notice, whether or
not the offender be prosecuted under the Municipal Act before a Magis-
trate, require—

(@) the occupier of the building to which the privy or urinal
belongs, or

(#) (if the privy or urinal does not belong to a building) the
owner of the land on which the privy or urinal stands, to
make such alterations as may be specified in the notice with
the object of bringing the privy or urinal into conformity
with the said provisions.
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(¢) cause such other improvements to be made as, in its
opinion, are necessary to improve the condition of such
village or part,

(2) The Union Committee may, by written notice,—

(#) require the owner or occupier of any hut, or the owner of
any privy, to remove such hut or privy, either wholly or in
part, in pursuance of clause (a) of sub-section (1) ; or

(¢f) require the owner or occupier of any building to construct
private drains therefor, or to alter or remove private drains
thereof, in pursuance of clause (4) of sub-section (1), within
a period to be specified in the notice.

(3) If any work required by any such notice is not executed within
the period specified in the notice, the Union Committee may themselves
cause such work to be carried out.

(4) All expenses incurred by the Union Committee under sub-section
(x) or sub-section (3), including such reasonable compensation as the
Committee may think fit to pay to the owners or occupiers of huts or
privies removed, shall be met out of the Union Fund.

(This section gives Union Committee powers as to sanitation, conser-
vancy and drainage).

117. (1) The Union Committee may, with the sanction of the Dis-
trict Board, employ a special establishment for
the cleansing of any village within the Union.

(2) If any village for which no establishment is maintained under
sub-section (1) appears to the Union Committee to be in a hlthy condition,
the Committee may, by written notice, require the persons who ocCcupy
buildings in the village to cleanse their holdings to the satisfaction of the
Committee, within a period to be specified in the notice.

(3) If any person on whom notice has been served under sub-section
(2) fails to comply with the requisition contained in the notice, the Union
Committee shall, unless reasonable cause to the contrary is shown, cause
his holding to be cleaned, and recover from such person such portion of
the costs of such cleansing as may be approved by the Sanitation
Committee, asif the same were an arrear of assessment imposed under
the village Chaukidari Act, 1870, or, where the Chota Nagpur Rural
Police Act, 1887, is in force, under that Act.

(This gives powers to Union Committees to the cleansing of villages.
A special establishment may be employed for the purpose).

Cleansing of villages.
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caused infinite harm in the coal mines of central Europe. Once establish-
ed in the larval state in the heat and moisture of a mine, itis very difficult
to eradicate. When some years ago this disease appeared in certain mines
in Cornwall a local poet and a strong Churchman noted its presence in
the following verse :—

If modern saints worked miracles,

The Bishop of this diocese

Would quickly rid the Cornish mines

Of Ankylostomiasis.

As is usual with parasitic worms, the male is comparatively small in
number and size compared with the female. The worm cannot shut its
mouth, it is perpetually open. Inside it is provided

with certain strongly recurved hooks. Into this

3 ( mouth and indeed quite a long way into the gullet
is dragged a portion of the soft mucous membrane

Fig. 39. Male and female of the alimentary canal of the host, and it is on
hookworm, natural ; : : :

size, the cells covering this that the worm lives. It is
believed that from time to time the worm shifts

its position and that the abandoned bite bleeds.

A female ankylostoma produces a never-ending stream of eggs,—oval,
transparent, delicate looking structures which pass out in the excreta, and
favoured by heat and moisture develop in the soil in about three days into
minute larvae ; these larvie are very hungry and vigorous, devouring
whatever organic matter they can find so that within a week a larvie

Figs. 40, 41 and 42. Diagrams showing mode of infection. The Larva often
crawls up a blade of grass and waits till somebody comes
along barefoot and gives him ground itch.
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Headache is common and the expression is usually dull and stupid and
there may be puffiness of the face and cedema of the ankles. Memory
becomes defective and there is a general
lack of ambition and initiative. Hookworm
in children results in relaxed mental and
physical development and puberty is
delayed.

That the infection is so common is
explained by the fact that soil pollution is
universal in this country. Even in big towns
where privy exists the danger of infection is
not thereby excluded. It has been shown
that the soil around privies that are no
longer in use may remain infected for about
5 months, although infection decreases
considerably after four months. Desiccation
of infected soil kills all hookworm larvee
that may be present. In undiluted feeces
all ova hatch out within four days but unless
they can escape within ten days they die.
When feeces are passed on the surface of
the ground the larvae that hatch out can
readily find their way into the soil which is
rarely sufficiently dry to cause their death.
The ova develop very rapidly in moist soil,
and also when fwces are passed in water,
provided the dilution is not too great.
Diluting night-soil with water—one part
in 1,000 or 2,000 of water—causes the larva
to perish and prevents the ova developing.
When fcecal matter has undergone decomposition under water most of the
hookworm eggs are dead in ten weeks and probably all of them after
three months. It is not safe to use this as a fertllizer for land in less
than three months. Larva may live in water at least 30 days. They do
not readily swim about in water but remain at the bottom of a collection
of contaminated water. S=a water is supposed to destroy hookworm ova
in 37 minutes. Disinfectants are mostly useless.

The prevention and eradication of hookworm disease consist prin-
cipally in taking measures to stop the pollution of the soil. This is a
very difficult problem as the people of this country have been accustomed

i e
p;:r;u.- !!.- (N]is,

Shows the appalling effect of hookworm disease complicated with
This Indian boy of 17 weighed only 42 pounds.

malaria.

[}
Fig. 44.
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PRESS OPINIONS.

“This is an excellent little volume. It is specially written from the
point of view of tropical conditions, and as such is strongly to be com-
mended. We specially commend the practical and careful chapters on
Indian dietetics, both for Europeans and natives of India, and we are glad
to see a fair and clear discussion of the subjects of Indian diet and physical
development. We can strongly recommend this volume as an admirable
text-book for students and practitioners,”’—INp1aN MEDICAL GAZETTE.

“In this volume the authors have endeavoured to give a concise,
thoroughly reliable and modern account of hygiene and public health, and
in this aim they have been fairly successful. The first two chapters deal
with water and air, and, in direct relation to the latter, ventilation and
cooling are next considered. Several chapters are devoted to food and
drink, including one on diet in India. Almost one hundred pages are given
to the discussion of infection and infectious diseases. Sanitary arrange-
ments in India leave much to be desired, and if this volume helps to
stimulate the much-needed reforms in sanitation, it will have accomplished
a great deal. The book is a very useful compilation in this branch of
medicine, and should prove most serviceable to medical workers in tropical
countries,’'—PRESCRIRBER.

“It is clearly and concisely written, and although not intended to take
the place of larger works on the subject, it will be found usefully to fulfil its
purpose.''—]JOURNAL OF STATE MEDICINE.

“The authors are to be congratulated on joining the still far too small
band of indigenous workers, who perceive that in India, as elsewhere, the
wealth and contentment of populations are intimately cornected with health
conditions,"'—Tropricar Disgases BULLeTIiN


















